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GREENWICH MAGNETICAL AND METEOROLOGICAL

OBSERVATIONS,
1869.

IntrRODUCTION.

§ 1. Buildings of the Magnetic Observatory.

In consequence of a representation by the Astronomer Royal, dated 1836,
January 12, and a memorial by the Board of Visitors of the Royal Observatory,
dated 1836, February 26, addressed to the Lords Commissioners of the Admiralty,
an additional space of ground on the south-east side of the former boundary of
the Observatory grounds was inclosed from Greenwich Park for the site of a
Magnetic Observatory, in the summer of 1837, and the Magnetic Observatory
was erected in the spring of 1838. Its nearest angle in its present form is about
174 feet from the nearest point of the S.E. dome, and about 30 feet from the office
of Clerk of Works, It is based on concrete and built of wood, united for the most
part by pegs of bamboo; no iron was intentionally admitted in its construction, or in
subsequent alterations. Its form, as originally built, was that of a cross with four equal
arms, very nearly in the direction of the cardinal magnetic points as they were in 1838 ;
the length within the walls, from the extremity of one arm of the cross to the extremity
of the opposite arm, was 40 feet, the breadth of each arm 12 feet. TIn the spring of
1862, the northern arm was extended 8 feet. The height of the walls inside is 10 feet,
and the ceiling of the room is about 2 feet higher. The northern arm of the cross is
separated from the central square by a partition, so as to form an ante-room. The
meridional magnet, for observations of absolute declination and of variations of
declination (placed in its position in 1838), is mounted in the southern arm; and the
theodolite by which the magnet collimator is viewed, and by which circumpolar stars for
determination of the astronomical meridian are also observed (for which observation an
opening is made in the roof, with proper shutters,) is in the southern arm, near the
southern boundary of the central square. The bifilar magnet, for variations of hori-
zontal magnetic force (erected at the end of 1840) was mounted near the northern wall
of the eastern arm ; and the balance-magnetometer, for variations of vertical magnetic
force (erected in 1841) was mounted near the northern wall of the western arm.
Important changes have lately been made in the positions of these instruments, as
will be mentioned below. The sidereal time-clock is in the south arm, near the south-
east re-entering angle. 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
contain trifling quantities of iron, and, as the ante-room is used as a computing room
: a 2
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it is impossible to avoid the introduction of iron in small quantities ; great care, however,
is taken to avoid it as far as possible.

In 1864, a room, called the Magnetic Basement, was excavated below the whole of
the Magnetic Observatory except the ante-room ; the descent to it is by a staircase
close to the south wall of the western arm’of the building.

For the theodolite, a brick pier was built from the ground below the floor of the
Basement, rising through the ceiling into the south arm of the upper room, and
supporting the theodolite in exactly the same position as before.

Instead of a single meridional magnet performing the double functions of ¢ magnet
for determining absolute magnetic declination,” and “ magnet carrying a mirror for
photographic register,” there are now two meridional magnets, one in the Upper Room
and one in the Basement. The upper magnet isin a position about 10 inches north of the
former position of the declination-magnet ; it carries a collimator, for observation by the
theodolite ; but, in reversion of position of the collimator, the collimator is always either
above or below the magnet, so that the magnet is always in the same vertical. The
lower magnet, which is in the same vertical with the upper magnet, carries the mirror for
the photographic register of the continual changes of declination. - A massive brick pier
is built in the south arm of the Basement, covered by a stone slab ; upon it is fixed the
gun-metal stand carrying the photographic lamp, and the narrow chink through which
it shines; from the stone slab rise three smaller piers, upon which crossed slates are
placed ; and from these rises a small pier through the ceiling, to the height of 18 inches
above the upper floor, carrying the suspension of the lower magnet; the skein of silk,
which supports the lower magnet, passes through a hole in one of the slates. Upon
the tops of the three piers rest the feet of the original wooden stand carrying the sus-
pension of the upper magnet.

The bifilar-magnetometer is in the Basement, in a position vertically below its former
position. A massive brick pier, surmounted by a thick slab of stone (upon which the
metal stand carrying the photograph lamp and narrow chink is fixed) carries a pier
consisting of a back and return-sides, which rises through the ceiling about 2 feet
above the upper floor, and is crowned by a slate slab that carries the suspension of the
bifilar-magnetometer.

The vertical-force magnetometer is in the Basement, in a position vertically below
its former position ; it rests upon a brick pier, capped by a thick stone; to which also
is fixed the plate of metal with narrow chink through which passes the light of the
photographic lamp. :

To the theodolite-pier are fixed telescopes for eye-observation of the bifilar and
vertical-force magnetometers.

At the south-east re-entering angle of the Basement (which has been rebated for the
purpose) is the horizontal photographic cylinder, which receives the traces of the
movements of the declination-magnet and the bifilar-magnet. The angle is so far cut
away that the straight line joining their suspensions passes at the distance of one foot
from the wall, and thus the cylinder receives the light from the concave mirrors
carried by both instruments, at right angles to its surface. The vertical cylinder
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which receives the traces of the movements of the vertical-force-magnet, and of the
self-registering barometer near it, is east of the vertical force pier.

In the south-west corner of the western arm, and partially beneath the stalrcase,
is the apparatus for self-registration of the spontaneous galvanic currents on the wires
leading respectively, from Angerstein Wharf to Lady Well Station (on the Mid Kent
Railway), and from North Kent Junction (on the Greenwich Railway) to Morden
College end of the Blackheath Tunnel (on the North Kent Railway). The straight
lines connecting these points intersect each other nearly at right angles, at a point not
far distant from the Observatory (see § 13 below).

The mean-time-clock is on the west wall of the south arm of the Basement.

Adjoining the north wall is the table for photographic operations. Much water is
used in these operations, and therefore a pump is provided in the grounds at a
distance of about 30 feet from the nearest magnetometer, by which the water is
withdrawn from the cistern at the east end of the photographic table and at once
discharged into a covered drain.

The Basement is warmed by a gas-stove, and ventilated by a large copper tube
nearly two feet in diameter, receiving the flues from the stove and all the lamps, and
passing through the upper room to a revolving cowl above the roof. Each of the arms
of the basement has a window facing the south, but in general the window-wells are
closely stopped.

The variations in the temperature of the instruments have been greatly reduced by
their location within this Basement.

On the outside of the Magnetic Observatory, 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 (1869) mounted in a small
detached zinc-built room, erected in 1863, near the west side of the ante-room. No
naphthalizing process, however, has been in use since the year 1865.

In 1863, a range of seven rooms, usually called the Magnetic Offices, was erected
near the southern fence of the grounds. Since the summer of 1863, observations of
Dip and Deflexion have been made in the westernmost of these rooms.

At the distance of 28 feet south (magnetic) from the south-east angle of the
southern arm is a square shed about 10® 6™ square, supported by four posts at the
height 8 feet, with an adjustible opening at the center of the top. Under this shed
are placed the large dry-bulb and wet-bulb thermometers, with a photographic cylinder,
whose axis is vertical, between them ; and external to these are the gas flames, whose
light passing through the thermometer-tubes above the quicksilver makes photographic
traces upon the paper which covers the cylinder.

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.
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§ 2. Upper 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
stands upon the brick pier rising from the ground of the Magnetic Basement. The
revolving frame carries the Y’s (with vertical adjustment at one end) for a telescope with
transit-axis : the length of the axis is 105 inches: the length of the telescope 21 inches:
the aperture of the object glass 2 inches. The Y’s are not carried immediately by the
T head which crosses the vertical axis of the revolving frame, but by pieces supported
by the ends of that T head, and projecting horizontally from it: the use of this con-
struction is to allow the telescope to be pointed sufficiently high to see & Ursae 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 8 Ursee Minoris above
the pole, and as low as 3 Cephei below the pole.

For supporting the magnet, a braced wooden tripod-stand is provided, whose
feet, as above described, rest upon brick piers in the Magnetic Basement. Upon the
cross-bars of the stand rests a double rectangular box (one box completely inclosed
within another), both boxes being covered with gilt paper on their exterior and interior
sides. On the southern side of the principal upright piece of the stand is a moveable
upright bar, turning in the vertical E. and W. plane, upon a pin in its center (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. move-
ment (now very rarely required) to the point of suspension, by giving a motion to the
lower end of the bar. The top of the upright piece carries a brass frame with two
pulleys, whose axes are E. and W.: one of these pulleys projects beyond the north
side of the principal upright, and from it depends the suspension skein: the other
pulley projects on the south side: the suspension skein, being brought from the magnet
up to the north pulley, is carried over it and over the south pulley, and thence down-
wards 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. 32 in., and the height of the
magnet is about 2 ft. 10 in. ; the length of the metal carrier which bears the magnet
is 1 ft. 3 in. ; so that the length of the free suspending skein is about 7 ft. 24 in.

The magnet was made by Meyerstein, of Gottingen: it is a bar 2 feet long, 1§ inch
broad, and about 1 inch thick: it is of hard steel throughout. The magnet-carrier
was also made by Meyerstein, but it has since been altered by Simms. The magnet
is inserted sideways and fixed by screws in a double square hook which constitutes
the lower part of the magnet-carrier. This lower part turns stiffly by a vertical axis
with index in a graduated horizontal circle (usually called the torsion-circle) attached to
the upper part. The upper part of the magnet-carrier is simply hooked into the skein.

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

In the summer and autumn of 1864, an attempt was made to suspend the magnet
by a steel wire, capable of supporting the weight 15 1bs.; but the torsion force was
found to be so large as greatly to diminish the value of the observations; and the
skein ‘was finally restored on 1865, January 20. A similar attempt was made for
suspension of the lower magnet ; the skein, however, was restored on 1865, January 30.

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 reversed telescope 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 reversed telescope
in front of the object-glass of the theodolite, their axes coinciding. The wires are
illuminated by a lamp and lens in the night, and by a reflector in the day.

In the original mounting of this magnet the small vibrations were annihilated by a
copper oval or “damper,” thus constructed: 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
damper was, that after every complete or double vibration of the magnet, the amplitude
of the oscillation is reduced in the proportion of 5: 2 nearly.

On mounting the photographic magnetometer in the basement, the damper was
removed from its place surrounding the upper magnet, and was adjusted to encircle the
photographic magnet. The upper magnet remained unchecked in its vibrations till
1866, January 23, when the lower part of its magnet-carrier was connected with a brass
bar which vibrates in water.

OBSERVATIONS RELATING TO THE PERMANENT ADJUSTMENTS OF THE UPPER
DEcLINATION-MAGNET AND ITS THEODOLITE.

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

1862, December 26. The theodolite was clamped, so that the transit-axis was at
right angles to the astronomical meridian. The illuminated end of the axis of the
telescope was first placed to the East: the level was applied, and its scale was read ;
the level was then reversed, and its scale was again read ; it was then again reversed,
and again read, and so on successively six times. The illuminated end of the axis
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 pivot at the illuminated end is really too low by 0”3 nearly.
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- 2, Value of one revolution of the micrometer-screw of the theodolite telescope.

On 1862, December 26, observations were made, giving for the value of one revo-
lution of theé micrometer 1’:. 33”+85. On 1865, December 27, the magnet was made to
rest on blocks of wood, and its collimator was used as a fixed mark at an infinite
distance. The micrometer of the theodolite 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 with small
values of the micrometer-reading was, that one revolution = 1'. 34”+8, This is used
through the year 1869.

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

1868, December 30. The vertical axis of the theodolite had been adjusted to verticality,
and the transit-axis was made horizontal. The declination-magnet was made to rest
on blocks, and the cross-wires carried by it were used as a collimator for determining
the line of collimation of the telescope of the theodolite. The telescope was reversed
after each observation. The mean of 20 double observations was 100™107. This
value is used throughout the year 1869.

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 appeared that it was necessary to add 9”41 to every
reading of the theodolite. The clock was removed to the basement in 1864, having
now nearly the same relative position to the lower declination-magnet which formerly
it had to the upper. No correction is now applied to the upper declination-magnet.

5. Determination of the compound effects of the vertical-force-magnet and the
horizontal-force-magnet on the declination-magnet.

The details applying to the effect of the horizontal-force-magnet and first vertical-
force-magnet will be found in the volumes for 1840, 1841, 1844, and 1845. It ap-
peared that it was necessary to subtract 55722 from all readings of the theodolite.
In 1848 a new vertical-force-magnet was introduced, and the subtractive quantity was
then found to be 42”2. A few experiments in 1865 seemed to show that the correction
is now 36™9. No numerical correction has been applied.

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

1868, December 30. The magnet was made to rest entlrely on blocks. The micro-
meter bead of the telescope was to the East. The plane glass has the word « top”
engraved on it, and, in ordinary use, this word is always kept east. The cross-wire
carried by the collimator of the magnet was observed with the engraved word
alternately east and west. The result of 20 double observations was, that in the
ordinary . position of the glass 17”1 is to be added to all readings.

7. Determination of the error of collimation of the magnet-collimator, with reference
to the magnetic axis of the magnet.
1868, December 30. Observations were ‘made by placmg the declmatlon-magnet
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in its stirrup, with its collimator alternately above and below, and observing the col-
limator-wire by the theodolite-telescope ; the windlass of the suspending skein being
so moved that the collimator in each observation was in the line of the theodolite-
telescope. Seven pairs of observations were taken. The mean half excess of reading
with collimator above, (its usual position) over that with collimator below was
25'. 23”-1. The value used in the reductions for 1869 is 25". 15”5 (the mean of the
results for the four years 1866-1869).

8. Effect of the damper.
In the volume for 1841 observations are exhibited shewing that the oval copper bar,
or damper, which then surrounded what is now the upper declination-magnet, 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 lower declination-
magnet since the year 1865. The following observations were made in the year
1865, for ascertaining the effect of the damper on the lower declination-magnet under
various circumstances.

On 1865, February 8 and 10, and March 2, the time of vibration of the magnet was
ohserved :(—

Mean of times with damper in usual position ..........coveiiiinean.. 23+ 888
Mean of times with damper reversed end forend...................... 24s: 508
Mean of times when damper was removed................... Ceieeiaes 23153

These seem to indicate a repulsion of the magnet by the damper, but the magnet
came to rest so rapidly that the observations are very uncertain:

On several days from 1865, April 2 to May 12, observations were made for ascer-
taining the deflexion of the magnet produced by turning the damper through a small
angle round a vertical axis, passing through its center.

DAMPER IN USUAL POSITION. ;o

' b 90 N. end towards E., increase of western declination ..... —1.27

Damper turned throug {N end towards W., . Y . +1.95

b 14 b 40 { N. end towards E., ’ " 3 e —2.16

amper turned throug N. end towards W., ’ ' 59 eeeann +3.11

d h h 60 { N end tOWﬁl‘dS E" » b 3 e et e ——3. 10

Damper turned throug N. end towards W., ' ” 5 e +2.55

. end towards E., . » 5 e —1.22

Damper turned through 8° { N. end towards W., ” ” v e +1.45
DAMPER REVERSED END FOr END.

v { N. end towards E., increase of western declination ..... +0.12

Damper turned throug N. end towards W., ,, ” 5 eeeeen +0. 20

0 1 through 40,{ N. end towards E., ’ ’ 5y eeeaas 0. 0

Damper turne 8 N. end towards W., ’ ” 5 e +0.26

d through 6° { N. end towards E., ’ ” e, +0. 5

Damper turned throug N. end towards W.,, ’ ” v eeeaen +0. 5

" h g { N. end towards E,, . . 5 eeeenn —0.10

Damper turned throug N. end towards W., ' ” e, +0. 5

The first series shews clearly that the damper in its usual position drags the magnet ;
the second shews no certain effect. It seems that the damper possesses two kinds of

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1869. b
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magnetism, one permanent, the other transiently induced, of nearly equal magnitude;
their sum being about +} part of the terrestrial effect for the same deflexion.

From 1865, July 25 to August 9, observations were made to ascertain whether the
effect of an external deflecting cause is the same with the damper present and the damper
removed. The observation was extremely difficult, as the magnet was perpetually in
vibration when the damper was removed. A small magnet on the east side of the
N. end of the magnetometer, with its north end pointing towards the East (and there-
fore diminishing the western declination of the magnetometer), was moved to the
distance (about five feet) at which it produced a deviation of 5" nearly. The apparent
western declination was observed, damper present, and damper removed. It appeared
to be less with damper present than with damper removed, by 0. 53”. The separate
results are very discordant. If the conclusion has any validity, it tends to shew a
repulsive power in the damper, opposite to that found in the preceding experiments.
This experiment is regarded as inconclusive.

9. Calculation of the constant used in the reduction of the observations of the
upper declination-magnet, the micrometer-head of the theodolite-telescope being East.

Micrometer equivalent for reading for line of collimation, 100107 ......... —3.38. 102
Correction for the plane glass in front of the box, in its usual position...... + 171
The collimator above the magnet. Correction for error of collimation ...~ 25. 185
Constant to be used in the reduction of the observations.cesssiessesrosneiens —3. 3.116

10. Determination of the time of vibration of the upper declination-magnet under

the action of terrestrial magnetism. A
On 1868, January 22, it was found to be 30%60; on March 19, 30*56; on
December 30, 3050 ; and on 1869, November 13, 30*50.

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

By the same process which is described in the Magnetical Observations 1847, but
with the silk skein now in use, the proportion was found, on 1865, January 31, 5i7;
on February 17, 5i7; on April 27, 3373 ‘on December 27, 515; and on 1869,
December 29, 51. ' '

DETERMINATION OF THE REeaDINGS oF TuE Horizontar CIRCLE oF THE THEODOLITE
CORRESPONDING TO THE ASTRONOMICAL MERIDIAN.

The error of the level is determined by application of the spirit-level at the time
of observation: due regard being paid, in the reduction, to the inequality of pivots
already found. One division of the level is considered = 1"0526. The azimuth-
reading is then corrected by this quantity ;

Correction = Elevation of W. end of axis X tan star’s altitude.
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" The readings of the azimuth circle increase as the instrument is turned from N. to
E., S., and W.; from which it follows that the correction must have the same sign as
the elevation of the W. end. .

The correction for the azimuth of the star observed has heen computed independently
in every observation, by a peculiar method, of which the principle is fully explained
in the volumes for 1840-1841, 1843, 1844, 1845. The formula and table used are
the following :— |

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

4

Then log. 4, = log. C; + log. E + log. (a, + F) - log. cos
The values of log. E, F, and log. cos ¢4, are given in the following table :—

TapuLATED VALUES of Lo, Cos ¢, for DirreRENT VALUES of C, and of the QuanriTiEs Log, E and F,
for the STArs PoLARrIs and  Ursz MINORIS.

Hour Log. Cos ¢ for
Angle. .
Polaris. 8 Urse Minoris.| Polaris S.P. |5 Urse Min. S.P,

m
1 999999 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
7 992 992 994 993
8 990 989 992 993
9 988 986 990 99!
1o 985 983 988 989
1 981 979 985 987
12 978 975 982 984
13 974 971 979 981
14 970 966 975 978
15 966 961 972 975
16 961 955 968 971
17 956 g50 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 goo 928 936
25 9o4. 891 922 g3o
26 896 882 915 925
27 888 873 909 919
28 880 863 902 912
29 871 853 894 gob
3o .| 9'99862 9'99843 9'99887 9'99900
Log. E 6'09721 6-13638 —603899 —6°00617
F, —186" 79 | —g44" *71 | +181”°57 | +886" 86

b2
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Observations for determining the theodolite readings corresponding to the astronomical
meridian were made on the following days in 1869 : —January 4 ; February 2, 18, 27;
March 5, 29; April 10, 12, 21, 27; May 8, 17; June 4, 23 ; July 7, 10,21 ; August
20, 21 ; October 5, 11, 21 ; November6, 8, 10, 15,18, 20 ; December 4, 24, 29. Asa
check on the continued steadiness of the theodolite, observations of a fixed mark (a small
hole in a plate of metal above the Observatory Library, illuminated by a reflector of
sky-light in the day and by a lamp at night,) have been taken about thirty times at
nearly equal intervals through the year.

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

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

The mean-time clock is kept very nearly to Greenwich mean time (its error being
ascertained each day), and the clock-time for each determination is arranged before-
hand. Chronometer M‘Cabe 649 has usually been employed for observation.

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

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

Till 1866, January 23, the magnet was usually in a state of vibration ; but, since the
introduction of the water-damper on that day, the number of instances of vibration has
been very small. When it is found to be quite free from vibration, two bisections only
of the cross are made, one about 15° before the time recorded, the other about 15°
after that time, 30° being nearly the time of a single vibration. (The lower magnet,
- furnished with the copper damper, never exhibits any troublesome vibrations.)

The adopted result is converted into arc, supposing 1" = 1’. 34”8, 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;



Eve-OBSERVATIONS OF DECLINATION MAGNET. ziit
GENERAL PRINCIPLE OF PHOTOGRAPHIC REGISTRATION.

and thus is deduced the magnetic declination, which is used in determining the zero

for the photographic register.

§ 3. General principle of construction of Photographic self-registering Apparatus
Jor continuous Record of Magnetic and other Indications.

The general principle adopted for all the photographic instruments is the same.
For the register of each indication, a cylinder is provided, whose material is ebonite,
and which is very accurately turned in the lathe. The axis of the cylinder is placed
parallel to the direction of the change of indication which is to be registered. If there
are two indications whose movements are in the same direction, both may be registered
on the same cylinder; thus, the Declination and the Horizontal Force, whose indications
of changes of the respective elements are both made to travel horizontally, can both be
registered upon one cylinder with axis horizontal : the same remark applies to the
register of two different galvanic Earth-Currents; the Vertical Force and the reading
of the Barometer can both be registered upon one cylinder with axis vertical ; and
similarly the Dry-Bulb Thermometer and the Wet-Bulb Thermometer.

To the ends of each ebonite cylinder there are fixed circular brass plates, that which
is near the clock-work having a diameter somewhat greater than that of the cylinder.
In the further fittings there is a little difference between those for vertical and those for
horizontal cylinders. Each horizontal cylinder has a pivot fixed in the brass plate at
each end ; these revolve each upon two antifriction wheels of the fixed frame. The
vertical cylinders have no pivots; there is a perforation through the center of the
lower or larger brass plate which, when the cylinder is mounted, is fitted upon a vertical
spindle projecting upwards from the center of a second horizontal brass plate; this
second brass plate sustains the weight of the vertical cylinder and turns horizontally,
being supported by three antifriction wheels (each in a vertical plane) carried by the
fixed frame.

Uniform rotatory motion is given to the cylinders by the action of clock-work, or
rather chronometer-work, regulated by either duplex-escapement or chronometer-escape-
ment. For two of the cylinders, which revolve in 24 hours, and for the thermometer-
cylinder which revolves in48 hours, the axis is placed in the center of the chronometer, and
a fork at the end of the hour hand takes hold of a winch fixed to the plate of the cylinder,
or (in the vertical cylinders) to the plate that sustains the cylinder. In the cylinder
for galvanic earth-currents only, the connexion is made by toothed wheels. For the
horizontal cylinders, the plane of the chronometer work is vertical ; for the vertical
cylinders, it is horizontal.

Three of the cylinders are 114 inches high, 14} inches in circumference; that for
the thermometers is 10 inches high, and 19 inches in circumference.

Each cylinder is covered, when in use, by a tube of glass, which is open at one end,
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and has at the other end a circular plate of ebonite, perforated at its center. The tube
is a little larger than the cylinder ; its open end is kept in position by a narrow collar
of ebonite, and the opposite end by a circular piece of brass fixed to the smaller brass
plate at the end of the cylinder.

To prepare the cylinder for register of indications, it is covered with a sheet of
photographic paper ; the moisture on the paper usually agglutinates its overlapping
ends with sufficient firmness; the glass tube is then slipped over it, and the cylinder
thus loaded is placed (if horizontal,) with its pivots in bearing upon its two sets of
antifriction wheels, or, (if vertical,) with its end-brass-plate upon the rotating brass
plate, and its central perforation upon the spindle of that plate; care is taken to
ensure connection with the clock-work, and the apparatus is ready for action.

The light, by which the trace of each magnet is made, originates in a lamp, formerly
of camphine, but, since 1849, of coal gas, sometimes charged with the vapour of coal-
naphtha. DBefore the flame of the lamp is placed a metallic plate, with a small
aperture about 0™3 high and 0™1 broad, independent of the lamp, and supported
(for the magnetometers) by a part of the stone capping of the brick pier which
carries the magnet; or (for the earth-current apparatus and thermometers) by the
upper platform of the braced frame which carries the rest of the apparatus. The
following arrangements are for the purpose of throwing on the photographic paper of
the revolving cylinder a spot of light which shall travel in the direction of the cylinder’s
axis with every motion of either magnetometer, or of either galvanometer, or with
the rise or fall of the mercury of the barometer or of either thermometer.

For each of the three magnetometers, a large concave mirror of speculum metal is
carried by a part of the magnet-carrier; although it has a small movement of adjust-
ment relative to the magnet-carrier, yet in practice it is very firmly clamped to it, so
that the mirror receives all the angular movements of the magnet. The lamp above
mentioned is placed slightly out of the direction of the straight line drawn from the
center of the concave mirror to the center of the cylinder which carries the photogra-
phic paper. By the concave mirror, the light diverging from the aperture is made
to converge to a place nearly on the surface of the cylinder of photographic paper.
The form of the aperture, however, and the astigmatism caused by the inclined
reflexion from the mirror, produce this effect, that the image is somewhat elongated
in the vertical direction, and is at the same time slightly curved. To diminish the
length there is placed near the cylinder a plano-convex cylindrical lens of glass, with
its axis parallel to the axis of the cylinder, and the image is thus reduced to a
neat spot of light.

For the registers of galvanic earth-currents, the light, which falls upon a plane
mirror carried by each galvanometer, is made to converge to a spot by a system of
cylindrical lenses.

For the barometer, the light shines through a small aperture in a plate of blackened
mica, which moves with the fluctuations of the quicksilver, and thus forms a spot of light.
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For the thermometers, the light shines through the vacant part of the tube, and
thus forms a sheet of light.

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

In the instruments for registering the motions of the magnets, the earth-currents,
and the barometer, a line of abscissee 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 thermometer-scales are made to carry and to transfer to the photo-
graphic paper sufficient indications of the actual reading of the thermometers.

Every part of the cylinder-apparatus for the declination and horizontal force, 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. The cylinder-apparatus for the
thermometers is protected in the same manner, except that the whole space including
the gas-light is enclosed in a zinc case, blackened internally. The earth-current
apparatus is enclosed in a mahogany case, similarly blackened.

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

In the present year (1870), an opening has been made in the chimney of each of the
lamps of the concave mirror; and the light in each instance falls upon the cylindrical
lens, and produces a dark line upon the photographic paper. An apparatus of clock-
work, specially arranged by Messrs. E. Dent and Co. for this purpose, uncovers
simultaneously the chimney-holes in all the lamps about 25 minutes before each hour,
and covers them all simultaneously about 2§ minutes after each hour. In this manner
a good series of hour-lines in the direction of the ordinates is formed. The system of
cutting off the trace by hand is still retained, as giving means of correcting any error
in the clock, &c.; the correction thus found will be common to all the hour-lines.
It is anticipated that the accuracy of the time-registers will be much increased by this
arrangement.

§ 4. Lower Declination-Magnet ; and Photographic self-registering
Apparatus for Continuous Record of Magnetic Declination.

The lower declination-magnet is made by Simms. It is 2 feet long, 14 inch broad,
4 inch thick, of hard steel throughout, much harder than the upper declination-magnet.

The magnet-frame consists of an upper piece, whose top is a hook, (to be hooked
into the suspension-skein), and which carries a concave mirror used for the photo-
graphic record in the manner described above. The lower part of this upper
piece turns in a graduated horizontal circle, similar to the torsion circle of the upper
magnet, and attached to the lower piece or magnet-carrier proper. The lowest part
of the carrier is a double square hook, in which the magnet is inserted and is kept in
position by the pressure of three screws.

It has been mentioned in § 1 that a small pier, built upon one of the crossed slates
which are laid upon three piers rising from below, carries the suspension-pulleys. The
suspension-skein rises to one of these pulleys, passes horizontally over a second pulley
about 5 inches south of it, and then descends obliquely to a windlass which is fixed to
the stone slab about 2 ft. 3 in. south of the center of the magnet.

The height of the pulley above the floor of the Basement is 10 ft. 43 in. As the height
of the magnet above the floor is 2 ft. 104 in., and the length of the magnet frame is
1 ft. 3 in., there remains 6 ft. 3} in. of free suspending skein.

One of the revolving cylinders is used for the photographic record of the Declina-
tion-Magnet and the Horizontal Force Magnet. In the preparation of the basement
in 1864, as has been stated, the south-eastern re-entering angle was cut away, so that the
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straight line from the suspending skein of the declination-magnet to the center of
those of the bifilar magnet passes through a clear space, in which the registering
apparatus is placed.

The concave mirror of the declination-magnet is 5 inches in diameter, and is above
the top of the magnet-box. The distance of the light-aperture from the mirror is
about 253 inches. The bright spot formed by the reflection of light from the mirror
is received on the south side of the cylinder, near its west end.

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% 0™* I, and a move-
ment of 1° of the mirror produces a movement of 2° in the reflected ray. From this it is
found that 1° of movement of the mirror is represented by 4'611 inches 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 upper declination-
magnet having been made with the eye and the telescope, (as has been fully described
above), at certain registered times, there is no difficulty (by means of these registered
times) in defining the points of the photographic trace which correspond to the
observed positions. The pasteboard scale being applied as an ordinate to one of these
points, and being slid up and down till the scale reading which represents the recading
actually taken by the eye-observation falls on that point, the reading of the scale
where it crosses the line of abscissee is immediately found. This process rests on
the assumption that the movements of the upper and lower magnets are exactly similar.
The various readings given by different observations, so long as there is no instru-
mental change, will scarcely differ, and may be combined in groups, and thus an
adopted reading for the line of abscissee may be obtained. I'rom this, with the
assistance of the same pasteboard scale, there will be laid down without difficulty
a new line, parallel to that line of abscissze whose ordinate would represent some
whole number of degrees, or other convenient quantity.

§ 5. Horizontal-Force-Magnet and Apparatus for observing it.

The horizontal-force-magnet, furnished by Meyerstein of Gottingen, is, like the
declination-magnet, 2 feet long, 1} inch broad, and about } inch thick. TFor its
support (as is mentioned above), a brick pier in the eastern arm of the Magnetic Obser-
vatory, built on the ground below the basement floor, rises through the floor of the

upper room, and carries a slate slab, to the top of which a brass frame is attached,
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1869, c
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carrying two brass pulleys (with their axes in the same east and west line) in front
of the pier, and two (in a similar position) at the back of the pier ; these constitute
the upper suspension-piece. A small windlass is attached to the back of the pier
at a convenient height. The magnet-carrier consists of two parts. The upper part is
a horizontal bar, 24 inches long, whose ends are furnished with verniers for reading the
graduations of the torsion-circle (a portion of the lower part, to be mentioned below).
On the upper side of this horizontal bar are two small pulleys with axes horizontal and
at right angles to the vertical plane passing through the length of the bar: by these
pulleys the apparatus is suspended, as will be mentioned. From the lower side of the
horizontal bar, a vertical axis projects downwards through the center of the torsion-
- circle, in which it turns by stiff friction. The lower part of the magnet-carrier consists,
first of the torsion-circle, a graduated circle about 3 inches in diameter: next, imme-
diately below the central part of the torsion-circle, is attached (but not firmly fixed) a
circular piece of metal from which projects downwards a frame that, by means of three
cramps and screws, carries the photographic concave mirror, with the plane of its
front under the center of the vertical axis: this circular piece of metal has a radial
arm upon which acts a screw carried by the torsion-circle, for giving to the concave
mirror small changes of azimuthal position. Thirdly, there is fixed to the torsion-
circle, at the back of the mirror-frame but not touching it, a bar projecting
downwards, bent horizontally under the mirror-frame and then again bent downwards,
carrying the cramps in which the magnet rests ; and, still lower, a small plane mirror, to
which a fixed telescope is directed for observing by reflexion the graduations of a fixed
scale (to be mentioned shortly). - Under the two small pulleys mentioned above passes
a skein of silk ; its two branches rise up and pass over the front pulleys of the suspen-
sion-piece, then over its back pulleys, and then descend and pass under a single large
pulley, whose axis is attached to a wire that passes down to the windlass. Supported
by the two branches of the skein, the magnet swings freely, but the direction
that it takes will depend on the angular position of its stirrup with respect to the
upper horizontal bar ; it is intended that the index should be brought to such a posi-
tion on the torsion-circle that the two suspending branches should not hang in one
plane, but should be so twisted that their torsion-force will maintain the magnet in a
direction very nearly E. and W. magnetic (its marked end being W.); in which state
an increase of the earth’s magnetic force draws the marked end towards the N., till the
torsion-force is sufficiently increased to resist it; or a diminution allows the torsion-
force to draw it towards the S. The magnet, with its plane mirror, hangs within a
double rectangular box (one box completely inclosed within another) covered with gilt
paper, similar to that used for the declination-magnet; in its S. side there is one long
hole, covered with glass, through which the rays of light from the scale enter to fall on
the plane mirror, and the rays reflected by the mirror pass to the fixed telescope.
The vertical rod (below the torsion-circle), which carries the magnet-stirrup, passes
through a hole in the top of the box. Above the magnet box is the concave mirror
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above mentioned. The height of the brass pulleys of the suspension-piece above
the floor is 11™ 8™ 5 ; that of the pulleys of the magnet-carrier is 4™ 2™ 5 ; and that of
the center of the plane mirror is about 3™ 1™,  The distance between the branches
of the silk skein, where they pass over the upper pulleys, is 1™:14; at the lower part
the distance between them is 0™80.

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

' The scale, which is observed by means of the plane mirror, is in a horizontal
position, and is fixed to the South wall of the East arm of the Magnetic Basement.
The numbers of the scale increase from East to West, so that when the magnet is
inserted in the magnet-cell with its marked end towards the West, increasing readings
of the scale (as seen with a fixed telescope directed to the mirror which the magnet
carries) denote an increasing horizontal force. A normal from the plane-mirror
to the scale meets it at the division 51 nearly-; the distance from the center of the
plane-mirror to the scale is 7 6™ * 8.

The telescope is fixed on the east side of the brick pier which supports the stone
pier of the declination-theodolite in the upper observing room. 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 38°, and the plane of the mirror is
therefore inclined to the axis of the magnet about 19°.

OBSERVATIONS RELATING TO THE PERMANENT ADJUSTMENTS OF THE HORIZONTAL-
"Force-MaGNET. ‘

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

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

Suppose that the magnet is suspended in its stirrup which is firmly connected with
the small plane mirror, with its marked end in a magnetic westerly direction (not
exactly W., but in any westerly direction between N. and S.), and suppose that, by
means of the telescope directed towards that mirror, the scale is read, or (which is the
same thing) the position of the plane mirror and of the stirrup, and therefore that of
the axis of the magnet, are defined. Now let the magnet be taken out of the stirrup
and replaced with its marked end easterly. The terrestrial magnetic power will now
act, as regards torsion, in the direction opposite to that in which it acted before, and

c 2
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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 at first (which will be proved by the reading of the scale, as viewed
in the plane mirror, being the same). 'The reading of the torsion-circle will be
different from what it was. 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
accurately transverse to the meridian, inasmuch as the same operation can be performed
whether the magnet-axis is transverse or not.

But there is another observation which will inform us whether the magnet-axis is or is
not accurately transverse. Let the time of vibration be taken in each position of the
magnet. Resolve the terrestrial magnetic force acting on the poles of the magnet into two
parts, one transverse to the magnet, the other longitudinal. In the two positions of the
magnet (marked end westerly and marked end easterly, with axis in the same position),
the magnitude of the transversal force is the same, and the changes which the torsion
undergoes in a vibration of given extent are the same, and the time of vibration (if
there were no other force) would be the same. But there is another force, namely, the
longitudinal force; and when the marked end is northerly, this tends from the center
of the magnet’s length, and when it is southerly it tends towards the center of the
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 thereforc 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 pesition truly transverse to the meridian (which position is
necessary in order that the indications of our instrument may apply truly to changes of
the magnitude of terrestrial magnetic force without regard to changes of direction) is
this. Find the readings of the torsion-circle which, with magnet in reversed positions,
will give the same readings of the scale as viewed by reflexion in the plane mirror, and
will also give the same time of vibration for the magnet. With these readings of the
torsion-circle the magnet is transverse to the meridian; and the difference of the
readings of the torsion-circle is the difference between the position when terrestrial
magnetism acting on the magnet twists it one way, and the position when the same
force twists it the opposite way, and is therefore double the angle due to the torsion-
force of the suspending lines when they neutralize the force of terrestrial magnetism.

The following table exhibits the elements of one of the determinations made for

1869 :—
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The Marked end of the Magnet.
1868. West. ” East,
il
Day. . , Difference of | Mean of s Difference of | Mean of
Torsion- Seale Scale Readings | the Times " Torsion- Scale | geale Readings | the Times
Circle . for 1° of of | Circle . for 1° of of
Reading. | Reading. Torsion. . | Vibration. “ Reading. | Reading. Torsion. Vibration.
0 div. dive s o div. div- s

Dec. 29 222 10°36 . 19°96
140 . 17'58 26 21°52 223 18°35 7_92 20°'14

141 26°84 3,55 2156 224 2577 7,22 20°24

142 3539 8o 21°28 225 3339 5'38 20° 40

143 43748 8'32 2106 226 41°77 .3 20°50

144 51'80 ! 308 20°'86 227 49°16 g,zg 20°58

145 5988 860 20°70 228 5745 8'52 20°'70

146 6848 6o 20°60 229 6597 32 2080

147 7608 5'1 20°46 230 7421 8'14 21°02

148 | 8422 4 20°36 231 82°38 'zg 21°20

149 | 92'16 7794 20°22 232 g1°58 9 21°40

s

The times of vibration and scale readings were sensibly the same, when the torsion-
circle read 145°., marked end West, and 228°.18’, marked end East, differing 83° 18
Half this difference, or 41°. 39, is the angle of torsion when the magnet is transverse
to the meridian.

The mean of several similar determinations gave 41°. 350. The value previously
determined on 1868, March 17, was 41° 34“0. The mean of these two values,
namely 41° 34”5, was adopted in the reduction of observations from 1868, March 17,

to the end of the year 1869.
The reading adopted for the torsion-circle, marked end of magnet west, was 145°

through the year.

2. Computation of the angle corresponding to one division of the scale, and of the
~ variation of the horizontal force (in terms of the whole horizontal force) which moves

the magnet through a space corresponding to one division of the scale.

It was found by accurate measurements, on 1864, November 3, that the distance
from 51%" on the scale to the center of the face of the plane mirror is 7" 6™ 84, and that
the length of 30%7'85 of the scale is exactly 12 inches; consequently the angle at the
mirror subtended by one division of the scale is 14". 43”25, or, for one division of the
scale, the magnet is turned through an arc of 7. 217625. '

The variation of horizontal force (in terms of the whole horizontal force) for a
disturbance through one division of the scale, is computed by the formula, ¢ Cotan.
angle of torsion X value of one division in terms of radius.” Using the numbers of the
last article, the value is found to be 0:00241365 from 1868, March 17, to the end of

the year 1869. :
3. Determination of the compound effect of the vertical-force-maenet and the decli-
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nation-magnet on the horizontal-force-magnet, when suspended with its marked end
towards the West. ’

The details of the experiments, made while the old vertical-force-magnet was in use,
will be found in the volumes for 1841, 1842, 1843, 1844, 1845. The effect was to
increase the readings by 0%7-487. On mounting a new vertical-force-magnet in 1848,
similar experiments were made, and the resulting number was 0445, These quanti-
ties are totally unimportant in their influence on the registers of changes of horizontal
force. No experiments have been made since the magnets were placed in the basement.

4. Effect of the damper. .
In the year 1865, from May 17 to May 25, observations were made for ascertaining
the deflection of the magnet produced by turning the damper through a small angle
round a vertical axis passing through its center.

DAMPER IN UsuAL PosiTiON,

Dumge s s 3.2l Sy o s i
Damper tumed thaongh #° {yr_ S0 000 v O
DAMPER REVERSED END FOR END.

Dumper amad trongh 2 { 1 28 (72Kl B e ofsderating. oo =000
Damper tanet thrngh 40 B 000 L U oo

On 1865, July 25, observations were made to ascertain whether the effect of an
external deflecting cause is the same with the damper present and the damper removed.
A small magnet- was placed with its marked end pointing N. at the distance 4 feet S.
of the unmarked end of the horizontal-force-magnet, deflecting the magnet through
14* of the scale, and the scale-readings were observed with the damper in its usual
place and the damper away. Three experiments were made, containing twenty-four
observations of position. Not the smallest difference of position of the horizontal-force-
magnet was produced by the presence or absence of the damper. The observations
were very easy, and the result is certain.

No experiments on the damper have been made since 1865.

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

In the Introduction to the volume of Magnetical and Meteorological Observations
for 1847 will be found a detailed account of observations made in the years 1846 and
1847 for determination of this element. The principle adopted was that of observing
the deflection which the magnet (to be tried) produces on another magnet ; the magnet
(to be tried) being carried by the same frame which carries the telescope that is
directed to the plane mirror attached to the other magnet, and which also carries



- ADJUSTMENTS, AND TEMPERATURE CORRECTION OF THE
HoRr1ZONTAL-FORCE-M AGNET.

rxii
the scale that is viewed in these experiments by reflection in that plane mirror. The
rotation of the frame was measured by a graduated circle about 23 inches in diameter.
The magnet (to be tried) was always on the eastern side of the other magnet. It was
enclosed in a copper trough, which was filled with water at different temperatures.
One end of the magnet (to be tried) was directed towards the other magnet. The
values found for correction of the results as to horizontal force determined with the
magnet at temperature ¢° in order to reduce them to what they would have been if
the temperature of the magnet had been 32°, expressed as multiples of the whole

horizontal force, were,*
When the marked end of the magnet (to be tried) was West,
.0:00007137 (¢—32) + 0:000000898 (t—32)%

When the marked end of the magnet (to be tried) was East,
0-00009050 (¢—32) + 0-000000626 (¢—32)2.

The mean, or
0-00008093 (¢—32) + 0:000000762 (¢—32)*

has been embodied in tables which have been used in the computation of the ¢ Reduc-
tion of Magnetic Observations 1848-1857,” attached to the Volume of Observations
1859, and in the computation for “ Days of Great Magnetic Disturbance 1841-1857,”
attached to the volume for 1862. The same formula has been employed in the
Reduction of Magnetic Observations 1858-1863, published in the volume for 1867,
In the year 1864 observations were made for ascertaining the temperature-coefficient
by heating the magnet by hot air. 'The magnet, whose variation of power in different
temperatures was to be determined, was placed in a copper box planted upon the top
of a copper gas-stove, whose heat could be regulated by manipulation of a tap,
and from which rose a stream of heated air (not the air vitiated by combustion) through
a large opening in the bottom of the box. The stove used for this purpose was the
same which is now used for warming the Magnetic Basement. It was placed in the
Magnetic Office, No. 7,in a position magnetic south of the deflexion-apparatus used in
the operation for ascertaining the absolute measure of horizontal magnetic force. The
hot air which rose through the opening in the center of the bottom was discharged by
adjustible openings near the extreme ends of the top. Three windows were provided
for reading three thermometers. The box, and the magnet which it inclosed, were
placed in a magnetic E. and W. position. The needle whose deflection exhibited the
power of the magnet was that which is employed in the ordinary use of the deflexion-
apparatus. The proportion of the power of the magnet (under definite circumstances)
to the earth’s directive horizontal power was expressed by the tangent of the angle of
deviation. Observations were made with temperatures both ascending and descending.

* By inadvertence in printing the Introduction 1847, the letter ¢ has beenr used in two different senses.
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The intervals of observation at different temperatures were sufficiently small to permit
the assumption that the earth’s force had not sensibly changed. The following is an
abstract of the principal results :— _

Omitting some days of less perfect series, satisfactory series of observations were
made on 1864, February 21, 22, 23, and March 10. The tangents of angle of
deflection were as follows :—

13 observations with marked end E o )
}at mean temperature 36'8 Fahrenheit gave 0408711

13 b2} »” W
21 » marked end E
25 " ” w } » 613 9 0-400836
17 ” arked end E
16 ; marked en W} " 903 . 0-400579

From these it was inferred that the tangent of angle of deflection could be repre-
sented by—

0-404559 x {1 — 00004610 X (¢ — 82) + 0000005061 x (¢ — 32)2}

On comparing the quantity within the bracket (which expresses the law of
magnetic power as depending on temperature) with that found in 1847, which, as
above stated, is—

{ 1 — 0:00008093 x (¢ — 32) — 0000000762 x (¢ — 32)2}

it will be seen that the difference is great. The second terms differ greatly in
magnitude, and the third terms in sign.

Possibly some light may be thrown on the difference by the followmg remark.
The two formulee give the same values for ¢ = 32° and for # = 97°3. And they
give equal degrees of change per degree when ¢ = 65°. It would seem therefore
that the real discordance is in the experimental values for the mean temperatures
only, or principally; and that it is probable that there is some error in the hot-air
process for the middle temperatures.

I insert here (although not applying to the observations of the present volume) the
results of a similar examination of the Old Vertical Force Magnet, which was in use
to the end of 1863. Omitting less perfect series, observations made on 1864,
February 21 and 24, gave the following values for tangents of angles of deflection :—

7 observations with marked end E o )
W ( at mean temperature 34-2 Fahrenheit gave 0-279985

7 »” 2
9 marked end E Y
1 1 ,!,) ” W } » 57.0 » 0.27511 l
ked end E
Z 2 marked en W » 865 » 0270778
» »

From these it was inferred that the tangent of angle of deflection could be repre-
sented by—

0:280526 x {1 — 0-00088607 x (¢ — 32) + 00000045594 x (¢ — 32 )2}
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The expression found in 1847 for the law of force was—
{1 — 000015816 x (¢ — 32) — 0:000001172 x (¢ — 32)2}

giving a discordance of the same kind as that found for the horizontal force, but still
larger. The formule agree only when ¢ = 32° and when ¢ = 159°0. The discord-
ance cannot be removed by a supposition similar to that made above.

Returning now to the temperature-correction of the Horizontal Force Magnet.
The unsatisfactory character of the comparisons just given induced me at the
beginning of 1868 to try the method of heating the air of the Magnetic Basement
generally (by means of the gas-stove), leaving the magnets in all respects in their
ordinary state, and comparing their indications as recorded in the ordinary way, but
at different temperatures.* Experiments were at first made at intervals of a few
hours in the course of one day, but it was soon found that the magnet did not acquire
the proper temperature; moreover, the result was evidently affected by diurnal
inequality. After this, an entire day was in each case devoted to the effects of each
temperature (high or low, as the case might be). The principal series of observations
were made with the horizontal force raagnet in its ordinary position, or marked end to
the west; bat a few were made with the marked end to the east. In some instances,
the numbers given are the result each of several observations; but in other instances,
the result is that of a single observation, taken when all the apparatus had acquired
unusual steadiness. The following are the results :—

RESULTS OF TEMPERATURE EXPERIMENTS UPON THE H.F. MAGNET
MARKED END WEST.

| : Change of H.F.
Change of ge ot
1868. Change Change Scale Reading corlxl'esp ond;n% t(;‘ a
MonTa and Day. | Temperature.| Scale Reading. of of reduced to Parts ’I? auge of 1° o
. Temperzture.| Scale Reading. of the whole emperature (in
(Civil.) Horizontal Force Parts of the whole
‘| Horizontal Force).
, 0 div o div.
January 3 568 6o-82 . . . .
3 505 6147 63 065 0'001579 0°000250
4 49°5 6147 . . . .
4 825 6135 6°0 o'12 000292 000049
g igg g?g; 10°0 0°71 ‘001725 ‘000172
9 567 61°05 74 o*57 *001385 000187
:‘;’ g?g g??: 7°6 o°8o *001943 * 000256
12 593 61°18 8-0 0°53 oco1288 *000161

* This method was first used for magnets, so far as I am aware, at the Kew Observatory.

used for pendulums by Lieut.-General Sabine and by myself.
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1869,

It had been
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RESULTS OF TEMPERATURE EXPERIMENTS UPON THE HF “MAGNET
MARKED END W'EST—cmtz'nu_ed.
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[ETR

1868 Change Of Change ((1)if H.F.
: Change Change Scale Reading corﬁespon fngo t%_a
Mowra and Day. | Temperature.| Scale Reading, of of reduced to Parts 'f‘e;l;)%:-a‘;u:e ?in
(Civil) Temperature. | Scale Reading. Ho(;-f z?:t :{ligégce Parts of the whole
* | Horizontal Force).
° div. ° dive
January 13 59°5 61°26 . . . .
14 53'g 61°42 5:6 0'16 0°000389 0000070
14 55°2 61°74 . . . )
6| S5 | eos | 0T 00 e 000343
1; g;g 2?23_ 80 046 ‘001118 000143
I . . . .
19 596 60" 93 6°1 0'31 000753 ooo123
January 31 6o'7 5863 10°1 0°31 000753 000075
February 4 50-6 5894 9°7 0'88 *002138 ‘000220
5 g?f gggg 9°2 o' 8o *00194.3 ‘000211
lg 59°6 58- 04 8:5 082 001992 000234
4 59°7 5864 6 82 ‘001992 *000208
16 50°1 5946 3.7 2.4_9 '201??}0 -000123
18 igz ggzg 11°'6 0°48 ‘001166 ‘000100
20 . . . .
e 53-8 59* 02 10°6 0°43 001045 000099
Mean . . . 0'000174

RESULTS OF TEMPERATURE EXPERIMENTS UPON THE H.F. MAGNET
"MARKED END EAST.

Change of Change of H.F.
1868. Change Change Scale Reading co:}rl:snpongfl.nlgo ;‘f’, a
Moxta and Day. | Temperature, | Scale Reading. of of reduced to Parts | o' %j'aturé G
. Temperature.| Scale Reading. of the whole P mp ¢ the whol.
(Civil) Horizontal Force. | 5°™ ot e who'e
orizontal Force).
° dive ° div _
January 21 60°'2 60°73 . . o 0000355
22 50°'5 5g*31 9'7 1°42 003449
24 %8 :6 22 26 73 1‘02 *002477 *000339
24 o1 ,3 61 . 82 8o 0°32 *000777 * 000097
:g igg 6i ‘51 10°3 0*35 *000850 '000023
. . . *000061
31 609 61°81 11’9 o0*30 000729
Mean . . .. . 0°'000187




- EYE-OBSERVATIONS, AND PHOTOGRAPHIC APPARATUS OF THE
HoRIZONTAL-FORCE-MAGNET.

These results do not differ greatly from those which are given by application of the
formula found in 1847. It is important to observe that they include the entire effects
of temperature upon all the various parts of the mounting of the magnet, as well as
on the magnet itself; and for this reason I think them deserving of great confidence.
Still I have thought it prudent, at present, to omit application of corrections for

temperature.

oY)

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

A fine vertical wire is fixed in the field of view of the telescope, which is directed to
the plane mirror carried by the magnet. On looking into the telescope, the graduations
of the fixed scale, mentioned in pages zviié and ziz, are seen ; and during the oscillations
of the magnet, the divisions of the scale are seen to pass alternately right and left across
the wire. 'The clock-time, for which the position of the magnet is to be determined, is
the same as that for the observation of declination. The first observation is made by
the observer applying his eye to the telescope 40° before that time, and, if the magnet
is in a state of vibration, he observes the next four extreme points of vibration of the
scale, and the mean of these is adopted in the same manner as for the declination-
observations ; but if it is at rest, then at 10° before the pre-arranged time, he notes the
division of the scale bisected by the wire ; and 10° after the pre-arranged time he notes
whether the same division continues bisected, and if it does, that reading is adopted as
the result.

The number of instances when the magnet was observed in a state of vibration during
the year 1869 is very small.

Outside the double box is suspended a thermometer which is read on every day except
Sundays, at 21, 22", 23", O, 1%, b, 3% and 9%, with many observations at 6. Occa-
sional observations have been taken at other hours. Self-registering maximum and
minimum thermometers placed outside the box were read twice every day, but in
consequence of the very small diurnal range of temperature, their readings are not
printed in the volume.

§ 6. Photographic self-registering Apparatus for Continuous Record of Magnetic
' Horizontal Force.

Referring to the general description of photographic apparatus, the following remarks
apply more particularly to that which is attached to the horizontal-force-magnet. A
concave mirror of speculum-metal, 4 inches in diameter, is carried by the magnet-carrier.
The light of a gas-lamp shines through a small aperture 0™+3 high, and 0®-01
broad (which is supported by the solid base of the brick pier carrying the magnet-
support), at the distance of about 21-25 inches from the concave mirror, and is made to

d 2
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converge to a point, on the north surface and near the east end of the same revolving
cylinder which receives the light from the concave mirror of the declination-magnet.
A cylindrical lens parallel to the axis of the cylinder receives the somewhat elongated
image of the source of light, and converts it into a well-defined spot. The motions
of this spot parallel to the axis represent the angular movements of the magnet which
are produced by an increase of terrestrial magnetic force overcoming more completely
the torsion-force of the bifilar suspension, or by a diminution of terrestrial force yielding
to the torsion-force.

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

The following is the calculation by which the scale of horizontal force on the
photographic sheet is determined. The distance between the surface of the concave
mirror and the surface of the cylinder is 134436 inches ; consequently, one degree of
angular motion of the magnet, producing two degrees of angular motion of the
reflected ray, moves the spot of light through 4:6927 inches. Irom 1868, March 17,
to the end of the year 1869, the adopted value of variation of horizontal force for one
degree of angular motion of the magnet is sin 1° X cotan 41°. 345 = 0019676 ;
and the movement of the spot of light for 001 part of the whole horizontal force
is 2385 inches. With this fundamental number, the graduations of the pasteboard
scale for measure of horizontal force have been prepared.

§ 7. Vertical-Force-Magnet, and Apparatus for observing .

The vertical-force-magnet in use to 1848 was made by Robinson ; that in use from
1848 to 1864, January 20, was by Barrow. The magnet now in use is by Simms.
Its length is 1™ 6™ ; it is pointed at the ends. After some trials, it was re-mag-
netized by Mr. Simms on 1864, June 15. Between 1864, August 27, and
September 27, a new knife-edge was attached to it, to remedy a defect which, as
was afterwards found, arose from a cause that had no relation to the knife-edge. Its
supporting frame rests upon a solid pier, built of brick and capped with a thick block
of Portland stone, in the western arm of the magnetic basement. Its position is as
nearly as possible symmetrical with that of the horizontal-force-magnet in the eastern
arm. Upon the stone block is fixed the supporting frame, consisting of two pillars
(connected at their bases) on whose tops are the agate planes upon which vibrate the
extreme parts of the knife-edge (to be mentioned immediately). 'The carrier of the
magnet is an iron frame, to which is attached, by clamps and pinching screws, a steel
knife-edge, about 8 inches long. The steel knife-edge passes through an aperture in
the magnet. The axis of the magnet is as nearly as possible transverse to the meridian,
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its marked end being E. The axis of vibration is as nearly as possible N. and S.
To the southern end of the iron 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 523° nearly. The fixed telescope (to be mentioned) is directed
to this mirror, and by reflexion at the surface of the mirror it views a vertical scale
(to be mentioned shortly). The height of this mirror above the floor is about 2% 10 6,
Before the introduction of the photographic methods, the magnet was placed in a
perforation of a brass frame midway between its knife-edges. But since the
photographic method was introduced, the magnet has been placed excentrically ;
the distance of its southern face from the nearest end of the southern knife-edge
being nearly 2 inches, and a space of 4} inches in the northern part of the iron frame
being left disposable. Tn this disposable space there is attached to the iron frame by
three clips a concave mirror of speculum-metal, with its face at right angles to the
length of the magnet ; it is used in the photographic system (shortly to be described).
Near the north end of the iron frame are fixed in it two screw-stalks, upon which
are adjustible screw-weights; one stalk is horizontal, and the movement of its
weight affects the position of equilibrium of the magnet (which depends on the
equilibrium between the moments of the vertical force of terrestrial magnetism on
the one hand and of the magnet’s center of gravity on the other hand); the other
stalk is vertical, and the movement of its weight affects the delicacy of the balance,
and varies the magnitude of its change of position produced by a change in the vertical
force of terrestrial magnetism.

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

The telescope is fixed to the west side of the brick pier which supports the stone
pier in the upper room carrying the declination-theodolite. Its position is symmetrical
with that of the telescope by which the horizontal-force-magnet is observed ; so that
a person seated in a convenient position can, by an easy motion of the head left and
right, observe the vertical-force and horizontal-force-magnets.

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

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. v v '

The experiments applying to the magnets are given in the volumes for 1840-1841
to 1845: and those applying to the electrometer pole in the volume for 1842. It
appeared that no sensible disturbance was produced on the magnet formerly in use.
No experiments have been made with the new magnet.

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

In the year 1869, vibrations of the vertical-force-magnet were observed on 171
different days, and with readings of various divisions of the scale. The mean time of
vibration adopted for the year was 16%45.

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

1868, December 31. The magnet with all its apparatus was suspended from a tripod
in Magnetic Office, No. 5, its broad side being in a plane parallel to the horizon ; there-
fore, its moment of inertia was the same as when it is in observation. A telescope,
with a wire in its focus, was directed to the reflector carried by the magnet. A scale
of numbers was placed on the floor of the room, at right angles to the long axis of
the magnet, or parallel to the mirror. The magnet was observed only at times
when it was swinging through a small arc. TFrom 500 vibrations, the mean time of
one vibration =16°3192. 'This number is used through the year 1869.

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

The distance from the scale to the mirror is 18607 inches, and each division of the
scale =§)1,—5233 inches. Hence the angle which one division subtends, as seen from the
mirror, is 7. 1119 ; 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
3'. 35”60.

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
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of the angle which the normal to the mirror makes with the magnet, or in the propor-
tion of unity to the sine of the angle which the plane of the mirror makes with the
magnet. This angle has been found to be 523°; therefore, dividing the result just
obtained by sine 523°, we have, for the angular motion of the magnet corresponding to
a change of one division of the scale, 4. 30"°85.

From this, the value, in terms of the whole vertical force, of the disturbing force,
producing a change of one division, is to be computed by the formula, “ Value of
Division in terms of radius X cotan dip X TT’;;” where 7" is the time of vibration
in the horizontal plane, and 7’ the time of vibration in the vertical plane.

For the year 1869, 7 was assumed = 16319, 7' = 16*45, dip = 67°. 54" 36".
From these numbers, the change of the vertical force, in terms of the whole vertical
force, corresponding to one division of the scale, is found = 0:00052447.

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

The new vertical-force-magnet was subjected to experiments by inclosing it in a
copper box, and warming it by an injection of hot air, and observing the amount of
deviation which it produced on the suspended magnet used in the deflexion-apparatus
for absolute measure of horizontal force, at the same time and in the same manner as
were the horizontal-force-magnet and the old vertical-force-magnet, in the experiments
described in pages xwiié to xzv. Observations made on 1864, February 20, 25,
March 3, 9, gave, for the tangents of the angles of deflection,— =

i ith marked end E 0
16 observations with marke at mean temperature 36'6 Fahrenheit, gave 0'172352

18 " , W
33 , ked end E
29 ,: - ” W} » 62-2 » 0171657
' d end E
367; " marked e w » 933 ”» 0171389 .
”» )

From these it appeared that the angle of deflection might be represented by—

0172522 x {1 — 00002233 x (¢ — 32) + 0-000001894 x (¢ — 32)2}‘

The quantity within the brackets (which represents the variation of magnetic power
in terms of the whole power of the magnet)-shows the same peculiarities as those found
for the other magnets; that the third term is large, and has a sign opposite to that of
the second term. ’ ' ' o

The factor of variation for 1° of Fahrenheit, when ¢ = 62° is — 00001097.

After these observations, the new vertical-force-magnet was re-magnetized by Mr
Simms, on 1864, June 15. B

In the beginning of 1868, observations were made in the method already described
for the horizontal-force-magnet, by heating the magnetic basement to different tempe-
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ratures, and observing the scale-reading in the ordinary way. The results are as
follows :—

RESULTS OF TEMPERATURE EXPERIMENTS UPON THE VERTICAL-FORCE-MAGNET.

Change of Change of V.F.
1868. Change Change Scale Reading correspondmgf to
Temperature. | Scale Reading. of of reduced to Parts of | _, &¢hange o
MonTr and Day. Temperature, | Scale Reading. the whole 1 ‘gg%’:}?t:"g}“m
Vertical Force. the whole V.E.)
o div. o div.
January i ig.: ig.gi 7°8 9'93 0°006482 :000831
5| 596 6149 11°4 14°97 "009772 000857
January g ig.g 2é.gi 10°6 14'89 0009720 000917
10 59°5 6162 10°5 14°78 009648 000919
- 49°7 48°70 98 12°92 *008434 000861
12 62°0 64" 40 123 1570 ‘010249 000833
13 534 53-33 8-6 11'07 *007226 000840
1 554 5572 2°0 2°39 001560 ‘000780
,g 52+3 50°79 31 . 4'93 003218 ‘001038
17 637 6613 11°4 15°34 "010014 000878
18 Ho 5326 13 12°87 ‘008402 1000743
20 60'; 62°19 8:3 8:93 *005829 000702
22 50°6 47°82 10°1 14°37 *0043381 1000929
23 59°6 59°60 9'o0 11°78 007690 000854
25 49°6 4667 10°0 12°93 *008441 *000844
26 60°5 60°62 1o°g 1395 *009107 * 000836
2 -3 78 11°2 15°84 ‘010340 000923
3? g’g L 22,55 13°8 19°77 ‘012906 *000935
February 4 51°0 47°11 12°1 17°44 ‘011385 :00094.1
5 62°3 6402 113 16°91 ‘011039 000g77
6 50°6 46743 -y 17°59 ‘011483 000981
7 53-3 4 1o 2°7 2°67 001743 * 000646
3 506 42.55 27 3°55 ‘002317 *000858
10 621 6276 11°5 1721 1 ‘011235 1000977
February ;g 60.3 gg.7g 11°6 20°95 ‘011298 000974
18 ggg 58'%5 12°9 22°10 ‘011919 000924
February ;g g;.g ifgg 11°9 1609 011749 ‘000987
21 62°6 5682 6 14°86 *010851 000861
Mean . . e . - 0'000880

The coefficient of temperature-correction given by these experiments is enormously
greater than any that has been found in any previous experiments. Yet I conceive
that there can be no doubt of its accuracy. And it is easy to see that an instrument,
subjected to the effects of gravity working differentially on its two ends, is liable to
great changes depending on temperature which have no connexion with magnetism.
For instance, if the point, at which the magnet is grasped by its carrier, is not abso-
lutely coincident with its center of gravity, a gréat change of position may be pro-
duced by a small change of temperature. There appears to be no way of avoiding
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these evils but by maintaining almost uniform temperature; a condition which has
been almost perfectly preserved in the year 1869.

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

A fine horizontal wire is fixed in the field of view of the telescope, which is directed
to the small plane mirror carried by the magnet. On looking into the telescope, the
graduations of the fixed vertical scale are seen ; and during the oscillations of the mag-
net, the divisions of the scale are 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 time, and if the magnet is in
motion he observes its places at four extreme vibrations ; and the mean of these is taken
as for the horizontal-force-magnet. But if the magnet is at rest, then at one-half time of
vibration before the arranged time, and at an equal interval after the arranged time, the
division of the scale is noted ; if there is a slight difference, the mean is taken.

The number of instances in 1869 in which the magnet was found in a state of
vibration is very small.

Outside the box is placed a thermometer, which is read on every day except
Sundays, at the hours 21", 22" 23" O 1*, 2" 3" and 9" and frequently at 6",
Occasional readings of the thermometer are also taken at other hours.

A maximum and a minimum thermometer have also been read twice daily ; but

the results are not printed.

§ 8. Photographic self-registering Apparatus for Continuous Record of Magnetic
Vertical Force.

The concave mirror which is carried by the vertical-force-magnet is 4 inches in
diameter ; its mounting has been described in the last article. At the distance of about
22 inches from that mirror, and external to the box, is the horizontal aperture, about
03 in length and 001 in breadth, carried by the same stone block which carries the
supports of the agate planes. The lamp which shines through this aperture is carried by a -
wooden stand. Thelight reflected from the mirror passes through a cylindrical lens with
its axis vertical, very near to the cylinder carrying the photographic paper, and finally
forms a well-defined spot of light on the cylinder of paper, at the distance of 100-18 inches
from the mirror. . As the movements of the magnet are vertical, the axis of the cylinder
is vertical. The cylinder is about 14} inches in circumference, being of the same
dimensions as those used for the declination and horizontal-force magnets, and for the
earth-currents. 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 hcrizontal-
force magnets ; but the cylinder is supported by being merely planted upon a circular
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horizontal plate (its position bemg deﬁned by ﬁttlng a central hole in the metallic cap
of the cylinder upon a central pin in the plate), whlch rests on antl-frlctlon rollers and
is turned by watchwork once in twenty-four hours. 'The trace of the vertical-force-
magnet is on the west side of the cylinder.

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

The scale for the ordinates of the photographic curve of the vertical force is thus
computed. Remarking that the radius which determines the range of the motion of the
spot of light is double the distance 10018 inches, and is therefore = 200°36 inches, the

disturbing force
whole vertical force

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

value of division = 20036 X tan. dip. X (%—)2 X 0:01. The value of the ordinate

disturbing force
whole vertical force

= 0°01, thus obtained, is, for the year

of the photographic curve for

1869, = 5016 inches. With this value, the pasteboard scales, used for measuring the
photographic ordinates, have been prepared.

§ 9. Dipping Needles, and Method of observing the Magnetic Dip.

The instrument with which all the dips in the year 1869 have been observed, is
that which, for distinction, is 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 Lieut.-General Sabine.

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

II1. 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 ot night.
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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 hdrizbntal 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 originally had 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 passed, in a direction parallel to
the axis of the needle, and was firmly fixed by a shoulder-bearing on one side of the
arm, and a circular nut, working in a thread cut upon the microscope-tube, on the other
side of the arm. The microscope could thus be fixed at any distance from the central
axis, within the limits of the length of the projecting arm. In 1863, between
February 24 and May 11, the slot for a single moveable microscope on each side was
changed for three fixed microscopes on each side, adapted in position to the lengths
of the needles to be mentioned shortly.

The microscope-tube thus carried is not the entire microscope, but so much as
contains the object-glass and the field-glass. Upon the plane side of the field-glass
(which is turned towards the object-glass), a series of parallel lines is engraved by
etching with fluoric acid. The object-glass is so adjusted that the i image of the
needle-pomt 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 gradua.ted circle (to be
mentloned) 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 there was originally a sliding eye-socket carrying the eye-
glass In 1863, at the time mentioned above, the slotted arm and moveable eye-
socket were changed for an arm with three sockets and eye-glasses. Thus, reckoning
from the observer’s eye, there are the following parts :—

(1)) The eye-glass.

(‘)) The graduated glass-plate (its graduatlons, however not 1nterven1ng in this

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

engraved.
e 2
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(4.) The object-glass.

(5.) The needle.

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

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

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

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

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

It now remains only to describe the illuminating apparatus. On the outside of the
removeable glass plate, there are supports for the axis of a metallic circle turning in
a plane parallel to the plane of needle-vibration. This circle has four slotted radii,
and in these slots or openings there slide small frames carrying prismatic glass
reflectors, each of which can turn on an axis, in the plane of the circle but trans-
verse 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 were
intended for sending light past the ends of the needle through the microscopes, and
therefore required adjustment on change of needle and corresponding change of position
of microscopes. In 1863 these were changed for fixed reflectors, corresponding to
the fixed microscopes. The circle was originally turned by a swmall winch near the
observer’s hand ; at present, the winch is removed, as its axis was found to be slightly
magnetic. At each observation, it is necessary to turn the circle which carries the
reflectors ; but this is the work of an instant.

The light which illuminates the whole is a gas-burner, in the line of the axis of
rotation. Its rays fall upon the glass prisms, and each of these is adjusted; by turning
on its axis, to throw the reflected light in the required direction.
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The whole of the apparatus, as thus described, is planted upon a horizontal plate
admitting of rotation in azimush : 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 adapted for use with this instrument are—

By, a plain needle.iieieniiiiensiininniiiiiniiiiienneeisissressn
B;, a plain needle....c.civiieeimveriieniniiiniiiiiiiieisiiee .
B;, a loaded needle with adjustible 10ad . .ccveeceecereanenasennerens
B,, a needle whose plane passes through the axis of the needle

each g inches long.

Cy a plain needle ...iiciieiiiiieiiiiincrtennncieenressscersrassaecies
Cyy 2 plain needle. iieerieeniiaeeieiiienrcnreseesaneressescrssonseses
C,, a loaded needle with adjustible 10ad ..ceevenrencererscarinreanas
C, a needle whose plane passes through the axis of the needle

each 6 inches long.

D), a plain needle...ccveurviiieciienieriseraincasiecnisiecncsasasesnens
D,, a plain needle......ceuveeee soveninniceiiinieniiisaceiisiiiscasinsann
D,, a loaded needle with adjustible 10ad .....cccecvaerereerancenens
D,, a needle whose plane passes through the axis of the needle

each 3 inches long.

The needles constantly employed are B, C,, D, B,, C;, D,.

In discussing carefully the observations taken with this instrument (as well as with
other dip-instruments), great trouble was experienced in determining the zenith-point
(or reading of the vertical circle when the points of the needle are in the same vertical).
To remedy this, a ‘ zenith-point-needle” was constructed under my instructions by
Mr. Simms; and it has since been used as need required. It is a flat bar of brass;
with pivots similar to those of the dip-needles; and with three pairs of points
corresponding to the three lengths of needles used; loaded at one end so as to take a
-position perfectly definite with respect to the direction of gravity ; observed with the
microscopes, and reversed for another observation, exactly as the dip-needles. For
each of the different lengths of dip-needles, the zenith-point is determined by observ-
ation of that pair of points of the zenith-point-needle whose interval is the same as
the length of the dip-needle.

The Dip Instrument and all the needles are examined, at the close of each year and
at other times if thought desirable, by Mr. Simms. '

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

.

In the spring of 1861, a Unifilar Instrument, similar in all respects (as is under-
stood) to those used in and issued by the Kew Observatory, was procured by the
courteous application of Lieut.-General Sabine, from the makers, Messrs. J. T. Gibson
and Son; and after having been subjected to the usual examinations, at the Kew
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Observatory, for determination of its constants (for which I am indebted to the
kindness of Balfour Stewart, Esq.), was mounted at the Royal Observatory. Obser-
vations with this instrument commenced on 1861, June 11, and were continued
through the year; and, after some slight modifications of its verniers, it is still
maintained in use (1869).

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 placed on the E. or W. side of the deflected magnet, with one 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.

The following is the explanation of the method of reduction.

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

At distance 1 ‘o foot, factor is 1 *00031

1°1 1 °'00023
1°2 1 *'00018
13 1°00014
I°4 100011
15 1 *00009

The correction of the magnetic power for temperature 4, of Fahrenheit, reducing all
to 35° of Fahrenheit, is
0 000131261 (£,—35) 40 '00000025g (t,—35)°

A, is 3(distance)® X sine deflection, corrected by the two last-mentioned quantities, for
A

distance 1 foot; A, is the similar expression for distance 1'3 foot; A’ is (1'-"32”)25
Pis Kf-—_:i—f’. A mean value of P is adopted from various observations ; then

%:A1 X (1 - ?) for smaller distance, or = As x ( 1~ %) for larger distance. The

mean of these is usually adopted for the true value of ”;%
For computing the value of m.X from observed vibrations, it is necessary to know X,
the moment of inertia of the magnet as mounted. The value of log. #°K furnished by
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Mr. Stewart is 166073 at temperature 30° and 166109 at temperature 90°. = Then
putting 7" for the time of the magnet’s vibration as corrected for induction, tempera-

. - . 2 . . . : -
ture, and torsion-force, the value of mX is = 757,21—{ From the combination- of  this

value of m.X with the former value of ;’—(4, m and X are immediately found.

It appears, from a comparison of observations given in the Introduction to the
Magnetical and Meteorological Observations, 1862, that the determinations with the
Old Instrument (in use to 1861) ought to be diminished by 1+ part, to make them
comparable with those of the Kew Unifilar.

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 Metric
measure, in terms of the millimétre and milligramme. If an English foot be supposed
equal to « times the millimétre, and a grain be equal to 3 times the milligramme, then

it is seen that, for the reduction of %’; and mX to Metric measure, these must be
multiplied by «* and «’8 respectively. Hence X? must be multiplied by g, and X
by \/ g Assuming that the métre is equal to 39°37079 inches, and the graﬁme
equal to 1543249 grains, log. «/ %—Will be found to be = 9:6637805, and the factor

for reducing the English values of X to Metric values will be 0°46108 or Wlﬁs@ The

values of X in Metric measure thus derived from those in English measure are given
in the proper table.

§ 11. Ezplanation of the Tables of Reductions of the Magnetic Observations
(excluding the days of great Magnetic Disturbance).

The Indications, on which the reductions of this section and the next are founded,
are derived entirely from the measures of the ordinates of the Photographic Curves.

The first step taken was to divide the days of observation into two groups; in one
of which the magnetism was generally so tranquil that it appeared proper to use those
days for determination of the laws of diurnal inequality ; while in the other group the
movements of the magnetic instruments were so violent, and the photographic curves
traced by them so irregular, that it appeared impossible to employ them, except by
the exhibition of every motion of the magnet during the day. A similar division into
groups had been made in two Memoirs printed in the Philosophical Transactions.
For the year 1869, the following days, five in number, were selected by Mr. Glaisher
as exhibiting practically the same amount of irregularity which he had considered as
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defining the class of Days of Great Disturbance in the Memoirs to which 1 have
alluded :—

February 3, April 15, May 13, September 13, 27.

On the suggestion of some magnetical friends, who desired the list of days in
which every motion was exhibited to be liberally extended, the following days were
added :— 4 '

January 20, 21, February 2, 22, March 2, 3, 9, 10, 18, April 2, 16, June 6, 7, 29, 30,
August 6, 24, September 3, 11, 29, October 6, 25.

The whole number of days thus referred to the next section is twenty-seven.

These days being separated, the photographic sheets for the remaining days were
thus treated. Through each photographic curve a pencil line was drawn, representing,
as well as could be judged, the general form of the curve without its petty irregularities.
These pencil curves only were then used; and their ordinates were measured, with the
proper pasteboard scales, at every hour. The methods of forming from these the
various tables of this section require no special explanation.

The temperature of the Magnetometers was maintained in so great uniformity
through each day that no apprehension is entertained of the slightest appreciable error
in the diurnal inequalities of horizontal force and vertical force, as a consequence of
the omission of temperature-correction. But it was impossible to maintain perfect
uniformity of temperature through all the seasons. I have, therefore, exhibited, in the
Tables of Mean Force in each month, the mean temperature of the month. It will be
borne in mind, therefore, that the numbers exhibited are no# corrected for temperature,
but require the correction corresponding to the printed mean temperatures.

§ 12. Ezplanation of the Tables of Indications of Magnetometers on twenty-seven days
of Great Magnetic Disturbance.

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

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

In preceding years, allusion has been made to the occasional dislocations of the
curve of Vertical Force. No instance of such dislocation has presented itself in 1869.
It is believed that these dislocations were produced by bringing a magnet into the
proximity (though not very close) of the magnetometer ; and this supposed cause of
error has, in late years, been carefully avoided.

§ 13. Wires and Photographic self-registering Apparatus for continuous Record of
Spontaneous Terrestrial Galvanic Currents.

In order to obtain an exhibition of the spontaneous galvanic currents which in some
measure are almost always discoverable in the earth, and which occasionally are very
powerful, it was necessary to extend two insulated wires from an earth connexion at
the Royal Observatory, in two directions nearly at right angles to each other, to
considerable distances, where they would again make connexion with the earth. By
the kindness of the Directors of the South Eastern Railway Company, to whom the
Royal Observatory has on several occasions been deeply indebted, two connexions were
made; one to a station near Dartford, at the direct distance 93 miles nearly, in azimuth
(measured from North, to East, South, West), 102° astronomical or 122° magnetical,
the length of the connecting wire being about 153 miles; the other to a station near
Croydon, at the direct distance 8 miles, in azimuth, 209° astronomical, or 229° magnetical,
the length of the connecting wire being about 104 miles. At these two stations
connexion was made with earth. The details of the course were as follows. The wires
were soldered to a water pipe in the Magnetic Ground at the Royal Observatory.
Thence they entered the Magnetic Basement, and passed through the photographic self-
registering apparatus (to be shortly described). From it they were led up the electro-
meter mast to a height exceeding 50 feet, and thence they were swung across the grounds
to a chimney above the Octagon Room. They descended thence, and were led to a
terminal board in the Astronomical Computing Room, to which an intermediate
galvanomefer can be attached for eye-observation of the currents. From this point
they were led to the Battery Basement,” and, with other wires, passed under the Park .
to the Greenwich Railway Station, and upon the telegraph poles. One wire branched
off at the junction with the North Kent Railway to Dartford, the other at the junction
with the Croydon Branch Railway to Croydon. At both places their connexion with
earth was made by soldering to water-pipes, as at the Royal Observatory.

These wires remained in the places described till the end of 1867. It had been
discovered in experience that a much smaller separation of the extreme points of
carth-connexion would suffice, and it was conjectured that advantage might arise from
making the two earth-connexions of each wire on opposite sides of the Observatory
and nearly equidistant from it, instead of making one earth-connexion of each within
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the Observatory grounds. In 1868, therefore, the following wire-courses were sub-
stituted. One wire is connected with earth, by a copper plate, at the Lady Well
station of the Mid-Kent Railway ; it is thence led by a circuitous course to the North
Kent Junction with the Greenwich Railway, to the Royal Observatory (for communi-
cation with the self-registering apparatus), back to the North Kent Junction, then by
North Kent Railway and Angerstein Branch to the Angerstein Wharf, where it is
connected with earth by a copper plate. The other wire is connected with earth by
a copper plate at the North Kent Junction, thén passes to the Royal Observatory
and back to the Junction, and then along the North Kent Railway to the Morden
College end of the Blackheath Tunnel, where it is connected with earth in the same
manner. The straight lines connecting the extreme points of the wires cross each other
near the middle of their lengths and near the Royal Observatory; the length of the
first line is nearly 3 miles, and its azimuth 56° N. to E. (magnetic); that of the
second line is nearly 2% miles, and its azimuth 136°. But, in the circuitous courses
above described, the length of the first wire is about 102 miles, and that of the second
62 miles. These wires were established and brought into use on 1868, August 20.

The apparatus for receiving the effects of the galvanic currents consists essentially
of two magnetic needles (one for each wire), each suspended by a hair so as to vibrate
horizontally within a galvanic coil, exactly as in the ordinary speaking telegraph (sup-
posed to be laid horizontally) ; these coils being respectively in the courses of the two
long wires. A current of one kind, in either wire, causes the corresponding needle to
turn itself through an angle nearly proportioned to the strength of the current, in one
direction ; a current of the opposite kind causes it to turn in the opposite direction.
These turnings are registered by the following apparatus.

The carrier of each magnet carries also a small plane mirror, which receives all the
azimuthal motions of the magnet. The light of a gas-lamp passes through a minute
aperture, and shines upon the mirror ; the divergent pencil is converted into a convergent
pencil by refraction through crossed cylindrical lenses (with axes vertical before the
pencil reaches the mirror, and with axes horizontal where the pencil is received from the
mirror), which, under the circumstances, were more convenient than spherical lenses.
A spot of light is thus formed upon the photographic paper wrapped upon a cylinder
of ebonite, which is covered by a glass cylinder, and made to rotate in twenty-four
hours by clock-work, exactly as for the register of the magnetic elements. As in the
case of declination and horizontal-force, the two earth currents make their registers
upon opposite sides of the same barrel, and upon different parts of the sheet ; the same
gaslight serving for the illumination of both.

A portion of a base-line for either record is obtained at any time by simply breaking
the galvanic communication.

The photograph records were regularly made, with the wires in the first position,
from 1865, March 15, to the end of 1867. Fifty-three days, on which the magnetic
disturbances were active, were selected for special examination; and for these the
equivalent galvanic currents in the north and west directions were computed, and their



APPARATUS FOR SPONTANEOUS TERRESTRIAL (GFALVANIC
CURRENTS ;: STANDARD BAROMETER.

xliig
effects in producing apparent magnetic disturbances in the west and north directions
were inferred. They correspond almost exactly with those indicated by the magneto-
meters. Then the records for all the days of tranquil magnetism were reduced in the
same manner, not for comparison with the magnetometer-results, but for ascertaining
the diurnal laws of the galvanic currents. These laws were found to be very different
from the laws of magnetic diurnal inequalities. These discussions have been commu-
nicated to the Royal Society in two papers, of which the first is printed in the
Philosophical Transactions, 1868,

The records with the wires in the new positions have been regularly made since

1868, August 20, but have not yet been discussed.

§ 14. Standard Barometer.

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

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

The tube is 0565 in diameter ; the correction for the effect of capillary attraction
is therefore only + 0™002. The cistern is of glass.

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

The readings of this barometer, until 1866, August 20% 0 are considered to be
coincident with those of the-Royal Society’s flint-glass standard barometer. On that
day a change was made in the barometer. It had been remarked that the slow-motion-
screw at the bottom of the sliding rod (for adjusting the ivory point to the surface of
the mercury in the cistern) was partly worn away : and on August 20 the sliding rod
was removed from the barometer by Mr. Zambra to remedy this defect. It was
restored on 1866, August 30% 3" Before the removal of the sliding rod, barometric
comparisons had been made with a standard barometer the property of Messrs. Murray
and Heath, and with two barometers, Negretti and Zambra, Nos. 646 and 647. While
the sliding rod of the Greenwich standard was removed, Negretti and Zambra 647 was
used for daily observations. After the new equipment of the standard barometer,

12
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another series of comparisons with the same barometers was made: from which it was
found (the three auxiliaries giving accordant results) that the readings of the barometer,
in its new state, required a correction of — 0+006. This is applied in the printed
observations commencing with 1866, August 30. A

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

The barometer has been read at 21", 0, 3*, 9" (astronomical), on every day, except-
ing on Sundays, and on Good Friday and Christmas Day, on which days fewer obser-
vations have been taken. Every reading has been reduced to the reading which would
have been obtained at the temperature 32° of the mercury and scale, by application
of the correction given in Table II. (pages 82 to 87) of the Report of the Committee
of Physics of the Royal Society. The mean of the reduced readings has then been
taken for each civil day, and finally converted into mean daily reading, by application
of the correction inferred from Mr. Glaisher’s paper in the Philosophical Transactions,
1848, Part I, Table I, page 127.

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

§ 15. Photographic self-registering Apparatus for continuous Record of the Readings
of the Barometer.

The Photographic self-registering Apparatus for continuous Record of Magnetic
Vertical Force is furnished (as has been stated) with a vertical cylinder covered with
photographic paper and revolving in 24 hours. 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 partly immersed
in the quicksilver 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 nearly eight times the distance
of the point of attachment of the float wire, and whose movement, therefore, is nearly
four times the movement of the column of a cistern-barometer. Through this hole
the light of a lamp, collected by a cylindrical lens, shines upon the photographic paper.

'The scale of time is established by means of occasional interruptions of the light,
and the scale of measure is established by comparison with occasional eye-observations.

"This barometer was brought into use in 1848, but its indications were not satis-
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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.

§ 16. Thermometers jfor ordinary Observation of the Temperature of the Air and
Evaporation.

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

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

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

Between 8 and IT ..vevernnnnrnnnnnn. subtract 0?4
B2 (T D ¥ T o'5
20and 24 L..iieeiiiiiii i 0'6
25and 30 L.iiiiiiiiiiii i 0'7
3rand 37 ...io0unnn, e ee e o8
38and 44 c.iiiiiiiiiiiiiiieie e 0'9g
45and 52 siiiiiiiiiieiiiiiiiiiiina 1°0
53and 59 .....eiiiiiiiiiiiiiieiann 1°1
60and 64 ..viiiiiiiiiiiiiiiiiiaaaas 1°2
65and 68 ... ii.iiiiiiiiiiiiiiiiaan 1°3
60and 71 tiiieiiiiiiiierniiiiiaannn 1'4
7280d 74 ceiiiiiiiiiiiiiinananaenns 1*5
75and 77 .iiiiiiiiiiiii e reeraans 1'6
78and 79 t.iiiiiiiiiiiiarnieianionns 1°7
oand 82 ......ieiiiiiiiiiiiiiinnnn 1°8
83and 84 .........iiiiiiiiiiniiinnn 1'9
85and 86 ....i.ieiiiiiniiniaiines 2°0
87and 90 ...iiiiiiiiiiiiiiie e 2°1
grand g5 ... .ciiiiiiii i 2°2
96and 100 .....iviiiiiiiiiiianaanea, 2'3

101 aNd JO4 vvvnnrrvnrerocsonnsennnns 2°4

The wet-bulb thermometer is by Negretti and Zambra, and is in every respect
similar to the dry-bulb thermometer. The corrections required to the readings of this
thermometer are—

Between 32 and 4.3 .......................... 00
Soand 8I .......iieiiiiiiiiiiann add o'2
82and gI .......iiiiiiiiiiiiienaann o'o
gzand 105 ........ o0t subtract o°2

Dry-bulb and wet-bulb thermometers, with pea-bulbs and porcelain scales,
Negretti and Zambra 1179, are also mounted on the roof of the library, 4 feet above
the leads and 22 feet above the ground. No corrections for index error are applied to
the readings of these thermometers. ’

On 1869, September 30, dry-bulb and wet-bulb thermometers were mounted on the
roof of the cabinet containing the registering mechanism of Robinson’s Anemometer,
but below the revolving cups, at the height 4 feet above the flat roof and 50 feet above
the ground. No corrections for index errors are applied to their readings.

The eye-readings of the dry-bulb and wet-bulb thermometers have usually been
taken at the hours (astronomical reckoning) 21%, 0%, 3%, 9" and corrected by appli-
cation of the numbers given above. They are not printed in the present volume.

The dew-point has been inferred exclusively from the simultaneous observations of
the dry-bulb and wet-bulb thermometers, by multiplying the difference between the
readings of these thermometers by a factor peculiar to the temperature of the
air, and subtracting the product from the reading of the dry-bulb thermometer.
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These factors have been found by Mr. Glaisher from the comparison of a great
number of dew-point determinations, obtained by use of Daniell’s hygrometer, with
simultaneous observations of dry-bulb and wet-bulb thermometers. The first part of
this investigation was published in full, in the volume of Magnetical and Meteoro-
logical Observations for 1844, pages 67-72; it was based upon all the observations
made up to that time. Subsequently, the comparison was extended to include all the
simultaneous observations of these instruments made at the Royal Observatory,
Greenwich, from 1841 to 1854, with some observations taken at high temperatures
in India, and others at low and medium temperatures at Toronto. The results at the
same temperature were found to be the same at these different localities, so far as
the climatic circumstances permitted comparison. (See Glaisher's Hygrometrical
Tables, 4th Edition). The following table exhibits the result of the entire comparison ;
it has been used in forming the dew-points in the present volume.

TaBLe oF FacTors by which the DirrerENCE of READINGS of the DrRy-Bure and Wer-BuLs THER-
MOMETERS is to be MULTIPLIED in order to PRODUCE the DIFFERENCE between the READINGS of the

Dry-Burs and DEw-PoixT 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.

=} o o ] o
10 8:78 33 3-o1 56 1°94 k 79 169
11 8:78 34 2°77 57 1°92 8o 1'68
12 8-78 35 260 58 1°go 81 1°68
13 877 36 250 59 1'89 82 1°67
14 876 37 2°42 60 1°88 83 1°67
15 8:75 38 236 61 1°87 84 1'66
16 870 39 232 62 1°86 85 1°65
17 8:62 40 2°29 63 185 86 165
18 850 41 2°26 64 1°83 87 1°'64
19 8-34 42 2°23 65 1°82 88 1°64
20 814 43 2°20 66 1'81 89 1°63
21 7°88 44 2°18 67 180 9o 1°63
22 760 45 2°16 68 1'79 g1 162
23 728 46 2'14 69 1°78 92 1°62
24 6°92 47 2°12 70 1°77 93 161
25 6°53 48 2°10 71 1°76 94 1'60
26 6°08 49 2°08 72 1'75 95 1°60
27 5-61 50 2°06 73 174 96 1'59
28 512 51 2°04 | 74 1°73 97 1°59
29 4°63 52 2°02 75 1°72 98 1°58
30 4°15 53 2°00 76 171 99 1°58
31 370 54 1°9g8 77 1°70 100 1°57
32 332 55 1°g6 78 1°69

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

Between 32 and %4. Cerreeeeas Cereeeans subtract 0*3
54and 72 ........ Cereeana Ceierecas O°2
728nd 80 .i.iiiiviiiiiiriiaeiineees O
80and 93 tiieririiereniieriiireaann o'o
93and 96 ...ieiiiiiiiiiiann vo...add o'
gband 99 ......u.. vetisene e 0'2
99 and 102 ..iuuiiiicririonneninanens . 04

There is a similar thermometer for the maximum wet-bulb reading (Negretti and
Zambra No. 7537) : no corrections have been applied to its readings.

The minimum self-registering thermometers are alcohol thermometers, of the con-
struction known as Rutherford’s. A sliding glass index allows the alcoliol in rising to
pass above it, but is drawn down by the peculiar action of the bounding surface of the
fluid when it sinks. The readings of that which gives the minimum temperature of
the air, used to November 9, require the following corrections, viz. :—

Below 12 ...... Ceenenanes Creerescaaas add o°2
Between 13and 18 vevvvvriiininininn, veiees 0°3
1gand 25 .. viieiieiiiii e, 04
26and 35 4ivivivriviniiniasiaioness 05
36 and 39 veviierieririirraasisasns 06
40and 43 oo uiineniiinneeieaaaas o7
44and 47 ..o00inn., eeseevsessases 0'8
48and 50 s.iieeiiriniiiiniiainiina, o'g
S1and54 ...l eeaes tereees 1'0
55and 57 o.evvinnn et eresieienes LI
58and 61 ,..vvviiviieninn Cieeesens 1°2
62and 64 .v.eiveinn... Cheereeienes 1'3
65and 67 v.viieriiiiiiiiierriinoas 1'4 .
68and 70 vivieriiiiaeninrintiaiaes 15
7rand 74 ..o, teressesaas eee. 16
75and 77 .iieiiiiiiienin e et 1°7
78 and 80 ...... N ceerieiees 18

A new minimum thermometer for air-temperature (Negretti and Zambra, No. 4386)
was introduced on 1869, November 10. No correction for index-error is required to
the readings of this instrument.

The readings of the minimum wet-bulb thermometer, used till September 13
require the following corrections :—

BetweenSxand37 ....... eeveeiiereen.add Too
"37and 78 ...... Chreaieens crieieans oy
A new minimum wet-bulb thermometer (Negretti and Zambra, No. 3627) was
introduced on 1869, September 14. No correction for index-error is requlred to the
readings of this instrument.
The mean daily values of dry thermometer in the printed columns are found by
combining two results derived from different sources. The first and simpler result
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is the mean of the maximum and minimum, corrected by a small quantity depending
on the month, given in Table IIIL of Mr. Glaisher’s paper in the Philosophical
Transactions, 1848, page 130. The second result is formed by taking the means of
the four eye-observations at 21*, 0", 3*, 9, and applying a correction thus investigated.
The daily range being found by taking the difference between the maximum and
minimum, this daily range is multiplied by the mean of the factors in Table IV.
of Mr. Glaisher’s paper before mentioned corresponding to the hours of observation ;
the application of this correction to the mean of the eye-observations gives the
second result. (It is evident that this process is applicable to any number of eye-
observations.) These two results are then combined to form a mean, weights being
-given proportional to the number of observations contributing to each result.

For the mean daily value of dew point, the usual process is,—by observing the
difference between dry and wet thermometers, and by use of the table of factors printed
in page xlvii above, to form the difference between air-temperature and dew point at
each of the hours of reading ; to take the mean of the deduced dew-points ; and to apply
a correction which is the mean of the corrections in Mr. Glaisher’s Table VIII. for the
several hours of observation. Sometimes, however, the following process is used.
The correction for diurnal range applicable to the mean of the eye-observations of
the dry thermometer having been found (as is described above), this correction is
multiplied by a fraction, whose numerator is the mean of corrections to wet bulb
thermometer in Table VII. for the hours of observations, and whose denominator is
the mean of corrections to dry thermometer in Table II. for the same hours ; and thus
a correction is found which is applied to the mean of the eye-observations of wet bulb
thermometer, to form the mean wet bulb for the day. Then by use of the mean dry
bulb reading for the day and the mean wet bulb reading for the day and the table of
factors above, the mean dew point for the day is formed.

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

About 28 feet south (magnetic) of the south-east angle of the south arm of the
Magnetic Observatory, and about 25 feet east of the thermometers for eye-observations,
is a shed 10 ft. 6 in. square, standing upon posts 8 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 8
inches in length, and 0°4 inch internal bore, and their centers are about 4 feet above
the ground. 'The bulb of one of the thermometers is covered with muslin throughout
its whole length, which is kept moist by means of capillary passage of water along
cotton wicks leading to a vessel filled with water.

There are small adjustments admitting the raising or dropping of the thermometers,
so that the register of their changing readings may be on a convenient part of the
paper. 'The thermometer frames are covered by plates having longitudinal apertures,
5o narrow, that any light which may pass through them is completely, or almost com-
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pletely, intercepted by the broad flat column of mercury in the thermometer-tube.
Across these plates a fine wire is placed at every degree; and at the decades of the
degrees, and also at 32°, 52°, and 72°, a coarser wire is placed. A gas lamp is placed
about 9 inches from each thermometer (east of the dry bulb and west of the wet bulb),
and its light, condensed by a cylindrical lens, whose axis is vertical, shines through
the thermometer-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. The
axis of this cylinder is vertical; its mounting is in all respects similar to that of the
Vertical Force cylinder. As the cylinder, covered with photographic paper, revolves
under the light, which passes through the thermometer-tube, 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, there-
fore, left upon the paper corresponding lines in which there is no photogenic action.

The cylinder revolves in 48 hours ; the daily photographic traces of the two ther-
mometers are thus simultaneously registered on opposite sides of the cylinder without
intermixing. The length of the glass cylinder used till 1869, March, is 134 inches,
and its circumference is about 19 inches. On 1869, March 5, an ebonite cylinder was
introduced, whose length is 10 inches, and circumference about 19 inches ; and at a
later time the cylinder was made to revolve in 50 hours instead of 48 hours, to insure
the separation of the records of the two thermometers. d

§ 18. Thermometers for Solar Radiation and Radiation to the Sky.

The thermometer for Solar Radiation, which to the end of the year 1864 was placed
in an open box about 10 feet south of the south-west angle of the south arm of the
Magnetic Observatory, is now laid on the grass, near the same place.

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

The use of a thermometer with blackened bulb not inclosed in an exhausted sphere
was discontinued at the end of 1865.

The thermometer for radiation to the sky is placed near to 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 construction, made by
Negretti and Zambra. Its graduation is correct, and the numbers inserted in the
table are those read from the scale without alteration. It is read every day at 9"a.m.,
and occasionally at 9" p.m.

This thermometer was out of order on April 19 and August 2. It was broken on
August 2, and was replaced by a new thermometer, Negretti and Zambra No. 1424,
on August 3. The latter instrument was out of order on August 12. ,
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§ 19. Thermometers sunk below the Surface of the Soil at different Depths.

These thermometers were made by Messrs. Adie of Edinburgh, under the immediate
superintendence of the late Professor J. D. Forbes. The graduation was made
by Professor Forbes himself.

The thermometers are four in number. They are all placed in one hole in the
ground, the diameter of which in its upper half is 1 foot, and in its lower half about 6
inches. Each thermometer is attached in its whole length to a slender piece of wood,
which is planted in the hole with it. The place of the hole is 20 feet south of the
extremity of the south arm of the Magnetic Observatory, and opposite the center of
its south front.

The soil consisted of beds of sand ; of flint-gravel with a large proportion of sand;
and of flints with a small proportion of sand, cemented almost to the consistency of
pudding-stone. Every part of the gravel and sand extracted from the hole was
perfectly dry.

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

The thermometer No. 1 was dropped into the hole to such a depth that the center
. of its bulb was; 24 French feet (25'6 English feet) below the surface: then dry sand
was poured in till the hole was filled to nearly half its height. Then No. 2 was
dropped in till the center of its bulb was 12 French feet below the surface; No. 3 and
No. 4 till the centers of their bulbs were respectively 6 and 3 French feet below the
surface ; and the hole was then completely filled with dry sand. The upper parts of
the tubes, carrying the scales, were left projecting above the surface: No. 1 by 275
inches, No. 2 by 280 inches, No. 3 by 300 inches, and No. 4 by 32:0 inches. Of
these lengths, the parts 85, 10°0, 110, and 145 inches, respectively are tube with
narrow bore. :

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

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

The lengths of 1° on the scales of Nos. 1, 2, 3 and 4, are respectively 2™, 11, 0i*9,
and 0™55 ; and the ranges of the scales, as first mounted, were, 43°0 to 527, 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.
g 2
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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 then lowered by that linear extent, making the readings
the same as before. Their ranges are now, respectively, 44° to 62°5, and 392 to 69°-5.

In subsequent years it was found that the amount of fluid removed was somewhat
too great, for now at the lower end of the scale the 6-foot thermometer sometimes falls
below the limit of its scale or 44°; and the 3-foot thermometer below 39°0; 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-
tures, but always complete at low temperatures ; now, they are generally complete at
high temperatures, and are at times defective at low temperatures. The two combined,
~ however, will enable us to complete all readings.

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

On 1869, July 21, Mr. Zambra removed fluid from No. 1 to the amount of 2°7,
and from No. 2 to the amount of 1°5, and inserted in No. 4 fluid to the amount of
1°5. The scales were re-engraved, to make the reading at every temperature the same
as before.

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

The self-registering maximum and minimum thermometers for determining the
highest and lowest temperatures of the water of the Thames are by Messrs. Negretti
and Zambra, and are observed every day at 9" a.m.

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

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

of the Ship.

These thermometers were not read on April 11, May 30, June 11, 12, 14, July 18, 19,
September 10, 12, 26, October 31, November 14, 21, December 26.

The index-error corrections to these thermometers were :—

o
For the maximum thermometer, subtract 1-6
For the minimum thermometer, subtract 0*6

§ 21. Osler's Anemometer.

This anemometer is self-registering: it was made by Newman, on a plan furnished
by A. Follett Osler, Esq., F.R.S., but has received several changes since it was origi-
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nally 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 rack-
work carrying a pencil. This pencil makes a mark upon a paper affixed to a board
which is moved uniformly in a direction transverse to the direction of the rack-motion.
The movement of the board is effected by means of a second rack connected with the
_pinion of a clock. = The paper has lines printed upon it corresponding to the positions
which the pencil must take when the direction of the vane is N., E., S., or W.; and
also has transversal lines corresponding to the positions of the pencil at every hour.
The first adjustment for azimuth was obtained by observing from a certain point the
time of passage of a star behind the vane-shaft, and computing from that observation
the azimuth ; then on a calm day drawing the vane by a cord to that position, and
adjusting the rack, &c., so that the pencil position on the sheet corresponded to that
azimuth.

This construction originally arranged by Mr. Osler was in use till the middle of
1866, when the following modifications were made in it by Mr. Browning :—

The vane-shaft was made to bear upon anti-friction-rollers running in a cup of oil.
For elucidation of the following description of the apparatus which it carries, I refer to
Tigure 3 on the engraving at the end of the Introduction to the volume of 1866. To
the vane-shaft is attached a rectangular frame C, which rotates with the vane. To this
frame are firmly attached the ends of four strong springs D, which rise from the point
of attachment in a vertical direction, are then bent so as to descend below the frame C,
and are then bent upwards so as to rise a short distance, where they terminate, each of
them thus forming alarge hook. To the interior of each strong spring, near to its upper
bend, is affixed a very weak spring, which descends free into the lower bend or hook of the
strong spring, so that its lower end may be moved by a light pressure till it reaches
and takes bearing against the bent-up part of the strong spring, after which it cannot
be further moved without moving the strong spring, and will therefore require much
greater pressure. 'The four ends of these four light springs carry the circular pressure-
plate A by the following connexions. The two which are farthest from A, or which are
below the wide part of the vane, are united by a light horizontal cross-bar G ; and from
the ends of these springs proceed four light bars E, which are attached to points of the.
pressure-plate A, near its circumference. The two ends of light springs which are
nearest to A are also united by a.light horizontal cross bar, which is attached to a

.projection from the center of the plate A. (The diagonallines upon A, in the diagram,
represent indistinctly two strengthening edge-bars upon the pressure-plate, and the pro-
jection above-mentioned is fixed to their intersection.) The weight of the pressure-plate
thus rests entirely on the slender springs ; it is held steadily in position, as regards the
opposition to the wind, and it moves without sensible friction. =~ A light wind drives it
through a considerable space, until the ends of one pair of light springs touch their
large hooks ; then for every additional pound of pressure the movement is smaller, till
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the ends of the other pair of light springs touch their large hooks; after this the move-
ment for every additional pound of pressure is still further diminished. This apparatus
was arranged by Mr. Browning. The communication with the pencil below is similar
to that in the first construction: the cord and pulley are omitted in the drawing to
avoid confusion. S

The pressure-pencil below is carried by a radial bar, whose length is parallel to the
scale of hours ; it is brought to zero by a small weight on a cord running over a
pulley. ,

The surface of the pressure-plate is 2 square feet, or double that in the old con-
struction. - The scale of indications on the recording-sheet was determined experi-
mentally as in the old instrument ; yet it is remarked that the pressures of wind per

- square foot appear generally greater than formerly.

The scale for small pressures is much larger, and their indications much more
certain than formerly. A pressure of an ounce per square foot is clearly shown.

A rain gauge of peculiar construction is carried by this instrument, by which the
fall of rain is registered with reference to the time of the fall. It is described in § 23.

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

§ 22. Robinson’s Anemometer.

In the latter part of the year 1866, a new instrument, on the principles described
by Dr. Robinson in the Transactions of the Royal Irish Academy, vol. xxii., adapted
to give a continuous record of the velocity of the wind, was mounted by Mr. Browning,
of which the principal parts are represented in Figures 1 and 2 of the engraving in the
Introduction 1866. The motion is given (as in the former instrument) by the pressure
of the air on four hemispherical cups, the distance of the center of each from the axis of
rotation being 15°00 inches. The foot of the axis is a hollow flat one bearing upon a
sharp cone which rises up from the base of a cup of oil. The horizontal arms are con-
nected 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. A pinion C upon the axis of one
of the wheels (which, in the figure, occupies a place too high) acts in a rack J, drawing
it upwards by the ordinary motion of the revolving cups. The rack is pressed to the
pinion by a spring, and, when it has been drawn up, it can be pressed by hand in oppo-
sition to the spring so as to release it from the pinion, and can then be pushed down,
again to be raised by the action of the wheel-work. The rack is connected at the
bottom with a sliding rod D, which passes down into the chamber below, where it
draws up the sliding pencil-carrier E. The pencil F, which it carries, traces its indi-
cations upon the sheet of paper wrapped round & barrel, whose axis is vertical, and
which by spindle connexion with the‘clock H is made to revolve in 24 hours.:” The
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revolving cups and wheel-work are so adjusted that a motion of the pencil upwards
of one inch represents a motion of the air through 100 miles. The curve traced upon
the barrel exhibits, therefore, the aggregate of the air's movements, and also the air’s
velocity, at every instant of the day.

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

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

For a movement of the instrument through one mile,

Beam revolving N.E.S.W. (opposite to the direction of rotation of the } 115 was registered
Anemometer-cups) «...oee.. f e it aaietee e e

Beam revolving N.W.S.E. (in the same direction as the Anemometer- } 097 was registered
L ) R R R P erraeeereaaieaaens :

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

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

§ 23. Rain Gauges.

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

The collected water passes through a tube into a vessel suspended in a frame by
spiral springs, which lengthen as the water increases, until 0:24 of an inch is collected
in the receiver ; it then discharges itself by means of the following modification of the
syphon. A copper tube, open at both ends, is fixed in the recciver, in a vertical
position, with its end projecting below the bottom. ~Over the top of this tube a larger
tube, closed at the top, is placed loosely. The smaller tube thus forms the longer
leg, and the larger tube the shorter leg, of a syphon. The water, having risen to the
top of the smaller tube, gradually falls through it into the uppermost portion of a
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tumbling bucket, fixed in a globe under the receiver. When full, the bucket falls over,
throwing the water into a small pipe at the lower part of the globe; the water com-
pletely fills the bore of the pipe; its descent causes an imperfect vacuum in the globe,
sufficient to cause a draught in the longer leg of the syphon, and the whole contents
run off. After leaving the globe, the water is carried away by a waste-pipe
attached to the building. 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. As the trace is rather long in proportion to the length of the
radius-bar, the bar has now been furnished by Mr. Browning with a ¢ parallel motion,”
which makes the trace sensibly straight.

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

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

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

A fourth gauge is placed on the top of the Library ; it is a funnel, whose top has
a diameter of 6 inches ; its exposed area is 28% square inches nearly. 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 shed, 10 feet
above the ground, and 164 feet 10 inches above the mean level of the sea. Its con-
struction is the same as that of the third gauge.

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

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

All these gauges, except No. 7, are read at 22" daily; in addition, Crosley’s gauge
and No. 8 are read daily at 9" p.m., and No. 7 at the end of each month only, to
check the summation of the daily readings of No. 8. All are read at midnight of the
last day of each month.

At the end of 1868 a leak was found in the gauge No. 7, and its indications for that
year have not been used. The instrument was repaired in 1869, January. No
observations were taken in that month. _

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

§ 24. Electrical Apparatus.

The electrical apparatus consists of two parts, namely, the Moveable Apparatus,
which is connected with a pole nearly 80 feet high planted 7 feet North and 2 feet
East of the north-east angle of the north arm of the Magnetic Observatory (as extended .
in 1862) ; and the Fixed Apparatus, which is mounted in a prOJectlng window in the
ante-room of the Magnetic Observatory.

On the top of the pole is fixed a projecting cap, to which are fastened the ends of
two iron rods, which terminate in a pit sunk in the ground, and are kept in tension by
attached weights. These rods are to guide the moveable apparatus in its ascents and
descents. Near the bottom of the pole is fixed a windlass; the rope upon which it
acts passes over a pulley in the cap, and is used to raise the moveable apparatus, which
when raised to the top is suspended on a hook. |

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1869, h
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The moveable apparatus consists of the following parts :—A plank in a nearly
vertical position is attached to perforated iron bars, which slide upon the iron rods.
On the upper part of this plank is a cubical box. The box incloses a stout pillar
of glass, having a conical hollow in its lower part. In the bottom of the box there
is a large hole through which a cone of copper passes into the conical hollow of the
glass pillar. In the lower part of the box a gas-lamp is placed, by the flame of which
the copper cone and the lower part of the glass pillar are kept in a state of warmth.
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 atmospherlc electricity is collected.
To this wire, near the box, is attached another copper wire (now covered with gutta
. percha) 01 inch in diameter, and about 73 feet long, at the end of which is a hook
a loaded brass lever connected with the fixed apparatus presses upon this hook,
and thus keeps the wire in a state of tension, and at the same time establishes
the electrical communication between the long horizontal wire and the fixed
apparatus.

- 'The fixed apparatus cons1sts of these parts:—A glass bar, nearly 3 feet long, and
thlckest at its middle, is supported in a horizontal position, its ends being fixed in pieces
of wood projecting downwards from the roof of the projecting window. Near to each
end is placed a small gas-lamp, whose chimney encircles the glass, and whose heat keeps
the glass in a state of warmth proper for insulation. A brass collar surrounds the
center of the glass bar ; it carries one brass rod, projecting vertically upwards through
a hole in the roof of the window-recess, to. which rod are attached a small metallic
umbrella and the loaded lever above-mentioned ; and it carries another rod projecting
vertically downwards, to which is attached a horizontal brass tube in an East and West
direction. On the North and South sides of this tube there project four horizontal
rods, through the ends of which there pass vertical rods, which can be fixed by screws at
any elevation ; these are placed in connexion with the electrometers, which rest on the
window seat.

The electrometers during the year 1869 consisted of two Volta’s Electrometers,
denoted by Nos. 1 and 2; a Henley’s Electrometer; a Ronalds’ Spark Measurer ; a
Dry-pile Apparatus ; and a Galvanometer.

Volta 1 and Volta 2 are of the same construction ; each is furnished with a pair of
straws 2 Paris inches in length; those of the latter being much heavier than those of
the former : each instrument is furnished with a graduated ivory scale, whose radius is
2 Paris inches, and it is graduated into half Paris lines. In the original construction
of these instruments it was intended that each division of No. 2 should ¢torrespond 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

Lo
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copper wire to the suspension-piece, and they are separated by an interval of half a
line. :

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 pivots, carrying a brass axis, into which the index or pendulum is inserted; the
pendulum terminates with a pith ball. The relation between the graduations of this
instrument and those of the other electrometers has not been determined. This
instrument has seldom been affected till Volta 2 has risen to above 100 divisions.
of its scale.

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

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

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

The galvanometer was made by Gourjon of Paris, and consists of an astatic needle,
composed of two large sewing needles, suspended by a split silk fibre, one of the
needles of the pair vibrating within a ring formed by 2,400 coils of fine copper wire.
The connexions of the two portions of wire forming these 2,400 coils are so arranged
that it is possible to use a single system of 1,200 coils of single wire, or a system of |
1,200 coils of double wire, or a system of 2,400 coils of single wire : in practice the last
has always been used. A small ball communicating by a wire with one end of the coils
is placed in contact at pleasure with the electric conductor, and a wire leading from
the other end of the coil communicates with the earth. An adjustible circular card,
graduated to degrees, is placed immediately below the upper needle ; the numeration
of its divisions proceeds in both directions from a zero. One of these directions is
distinguished by the letter A, and the other by the letter B; and the nature of the
indication represented by the deflection of the needle towards A or towards B will be

ascertained from the following experiment. A voltaic battery being formed by means
h 2
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of a silver coin and a copper coin, having a piece of blotting paper moistened with
saliva between them: when the copper touches the small ball, and the wire which
usually communicates with the earth is made to touch thé 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.

§ 25. Ezplanation of the Tables of Meteorological Observations.

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

The difference between the mean temperature for the day and the mean for the
same day of the year on an average of fifty years, is found by comparison with a table
of results deduced by Mr. Glaisher from fifty years’ observations, made at the Royal
Observatory, ending 1863. ,

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

To 1867, October 31, the indication of Robinson’s Anemometer was read off every
day at 22" (10" a.m.), and the difference between consecutive readings was entered
opposite to the civil day on which the first reading was taken. From 1867,
November 1, the daily values have been extracted from the sheets of the continuous
record, applying to the interval from midnight to midnight, and are entered opposite
to the civil day to which each value belongs.

The daily register of rain is given for each civil day ending at midnight. This
applies to the Cylinder Rain-gauge partly sunk inthe ground, described above as the
“eighth.”

For understanding the divisions of time under the heads of Electricity and Weather,
the following remarks are necessary :—The day is divided by columns into two parts
(from midnight to noon, and from noon to midnight), and each of these parts is
roughly subdivided into two or three parts by colons (:). Thus, when there is a single
colon in the first column, it denotes that the remarks before it apply (roughly) to the
interval from midnight to 6 a.m., and those following it to the interval from 6 a.mM. 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. |



TABLES OF METEOROLOGICAL OBSERVATIONS:
METEOROLOGICAL NOTATION.
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 :—

Iz

g cur. denotes galvanic currents s denotes strong
m "e..  moderate "sp ... sparks
N ... negative v ... variable

P eee  poOSitive W ... weak

The duplication of the letter denotes an intensity of the modification described,
thus, s s is very strong; v v, very variable.
The Clouds and Weather are described generally by Howard’s Nomenclature ; 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 n  denotes nimbus
ci .. cirrus : r eee  TQIN
ci-cu... cirro-cumulus th-r oo thin rain
ci-s ... cirro-stratus oc-r ... oOccasional rain

‘eu ... cumulus oc-th-r ... occasional thin rain
cu-s ... cumulo-stratus fr-r ... frozen rain
d .. dew h-r oo heavy rain
h-d ... heavy dew  shs-r ... showers of rain
f ... fog c-r ... continued rain
sl-f ... slight fog ch-r ... continued heavy rain
th-f ... thick fog m-r s MiSlY TAIN
fr ... frost ' fr-m-r ... frequent misty rain
g ... gale oc-m-r ... occasional misty rain
h-g ... heavy gale sl-r oo slight rain

cglm ... gloom h-shs ... heavy showers
gt-glm.. great gloom fr-shs ... frequent showers
h-fr ... hoar frost , fr-h-shs ... frequent heavy showers
h ... haze li-shs ... /light showers
hl ... hail " oc-shs ... occasional showers
so-ha... solar halo oc-h-shs ... occasional heavy showers
1 ... lightning sq «eo  Squall
li-cl ... [light clouds * sqs oo Squalls
lu-co... lunar corona fr-sqs ... jfrequent squalls
lu-ha ... lunar halo . h-sqs ... heavy squalls
m .. meleor fr-h-sqs ... frequent heavy squalls
ms ... meteors oc-sqs ... occastonal squalls
mt .. mist s¢ e SCud
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li-sc denotes light scud t-s denotes thunder storm
sl oo Sleet th-cl ... thin clouds

sn cee  SROW ' o v ... variable

oc-sn ... occasional snow VV ... very variable
slsn ... slight snow ,: W ... wind

s v Stratus st-w ... strong wind

t oo thunder

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

Edition of Glaisher’s Hygrometrical Tables.

§ 26. Observations of Luminous Meteors.

In arranging for the observations of meteors, the directicns circulated by the
Committee of the British Association have received the most careful attention. The
observers have been educated in the knowledge of the principal stars by observations
of the stars themselves, and by means of globes and maps. The general instruction
to all observers has been, to look out for meteors on every clear night ; but the observer
specially appointed for the evening’s duties has been more partlcularly charged with
this observation.

On the nights specially mentioned in the directions of the British Assoc1at10n Com-
mittee, greater attention was given to the sky, and the observations of meteors were
made more systematically. The principal nights are, January 2 and 10 ; February 6;
March 1; April 19; May 18; June 6 and 20; July 17, 20, and 29; August 3,
August 7-13; September 10; October 1 and 23 ; November 9-14, November 19, 28,
and 30; December 8-14, especially December 11. A more extended list of days has
been pubhshed by the British Association Committee.

Specxal arrangements were made in the August period for observmg till the
morning ; and in the November period for observing through the night, one or two
observers being on duty till midnight, and then all the observers till daybreak. The
observers were so stationed as to command different views of the sky, to secure observa-
tion of all the metcors which might present themselves, and to guard against the
observation of the same meteor by different observers. .

The observers in the year 1869 were Mr. Nash, Mr. Wright, Mr. Schultz, Mr.
Marriott, and Mr. J. Barber. Their observatlons are d1st1ngu1shed by the 1mt1als N,
W., S, M., and J. B, respectxvely

§ 27. Details of the Chemzcal Operations for the Photogmphzc Records

Mr. Glaisher has drawn up the following account of the Chemical Processes
employed in the Photographic Operations for the self-reglstratlon of the Magnetlcal
and Meteorological Indications. S
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CHeEMICAL PREPARATION AND TREATMENT OF THE ProtogrAPHIC PAPER FOR PRIMARIES.

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

First Operation.— Preliminary Preparation of the Paper.

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

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

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

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

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

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

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

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

A solution of Nitrate of Silver is prepared by dissolving 50 grains of crystallized

" Nitrate of Silver in one ounce of distilled water. Since the magnetic basement has

been used for photography, 15 grains of Acetic Acid have always been added to the -

solution. ' ,

Then the following operation is performed in a room illuminated by yellow light.
The paper is pinned as before upon a board somewhat smaller than itself, and

(by means of a glass rod, as before,) its surface is wetted with 50 minims of
the Nitrate of Silver solution. It is allowed to remain a short time in a
horizontal position, and, if any part of the paper still shines from the presence
of a part of the solution unabsorbed into its texture, the superfluous fluid is
taken off by the application of blotting paper.
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The paper, still damp, is immediately placed upon the cylinder, and is covered
by the exterior glass tube, and the cylinder is mounted upon the revolving
apparatus, to receive the spot of light formed by the mirror, which is carried by
the magnet ; or to receive the line of light passing through the thermometer tube.

Third Opemtz’on.—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 occasionally added, is spread over the paper by means of a glass rod, and
this action is continued until the trace is fully developed. The solutions are kept in
the magnetic basement, and are always used at the temperature of that room. 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.—Fizing the Photographic Trace.

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

Before taking a Secondary, the Primary is examined to ascertain whether the tint of
the photographic curve is sufficiently dark. If it is not, the Primary is laid, face
downwards, upon a desk of transparent plate-glass, below which is a large silvered
plane mirror, so placed that the light from the sky is reflected upwards through the
transparent glass and through the Primary ; and the photographic curve is seen from
the upper side or back with perfect distinctness. An assistant then darkens the back
of the photographic curve by the application of sepia; the original photograph being
untouched.

The paper used for the Secondaries is made by Rive; it is a strong wove paper, of
tolerably even texture, thin, but able to bear a great deal of wear. -
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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.
A sufficient quantity of this solution is placed in a flat-bottomed porcelain dish, and
sheets of paper, one by one, are plunged within it; care being taken that no air
bubbles remain between the paper and the solution ; this may be prevented by slight
pressure over the sheet by means of a bent glass rod. When a few sheets are thus
immersed, they are turned over, and are taken out and hung to dry. Any number
of sheets may thus be prepared.
An equally good result is obtained, by spreading over one side by means of a glass
rod, as in the preparation of the Primaries, a solution of Chloride of Ammonium made
by dissolving five grains of the chloride in one ounce of distilled water.

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

The solution required for this purpose is as follows :—

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

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

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

Third Operation.—Formation of the Photographic Copy.

A sheet of the paper so prepared is placed in a printing frame with its prepared
side upwards, upon a bed of blotting paper resting upon a sheet of plate-glass ; the
Primary is then placed on the paper with its own face downwards; and as it is
necessary, for obtaining a correct copy of the Primary, that it should be in close
contact with the prepared surface, a second sheet of plate-glass is placed over it,
and the two are pressed together by clamps and screws. The whole is then exposed
to the light (the Primary to be copied being above the paper on which the copy is
to be made). The time required to produce a copy depends,in a great measure,
upon the thickness of the paper on which the Primary is made, and on the actinic
quality of the light ; a period of five minutes in a bright sunshine, or one hour in clear
daylight, i1s generally sufficient.

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1869. )
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Fourth Operation.—Fizing the Photographic Secondary.

When an impression has been thus obtained, it is necessary that the undecomposed
Salts of Silver remaining in the paper be removed.

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

The sheets are then placed within the folds of drying cloths, till nearly dry, and
finally between sheets of blotting paper.

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

§ 28. Personal Establishment.

The personal establishment during the year 1869 has consisted of James Glaisher,
Esq., F.R.S., Superintendent of the Magnetical and Meteorological Department, and
Mr. William Carpenter Nash, Assistant.

Three or four computers have usually been attached to the Department.

Royal Observatory, Greenwich, . G. B. AIRY.
1870, October 24.
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(iv)

RepucTioN OF THE MAGNETIC OB3ERVATIONS

FourR HoOURLY MEAsSURES of ORDINATES of the ProToGRAPHIC REGISTER on that Dav.

TapLe L.—MEAN WESTERLY DECLINATION of the MAGNET on each AsTRONOMICAL DAy, as deduced from the MEAN of Twenty-

1869.
Dais of || January. | February. March, April. May. June. July. August. | September. | October. | November. | December.
the
Month. 19° 19° 19° 19° 19° 19° 19° 19° 19° 19° 19° 19°
[ 7 i ’ i V4 , / / 4 /7 / r
1 .. 687 67°4 679 667 645 645 632 621 59'3 . 586
2 693 . . .. 665 648 634 630 633 604 . 587
3 69~ . .o 677 660 648 647 62°4 . 6o'4 584
4 684 683 68-3 662 688 643 654 637 607 61°5 o 580
5 689 .. 69'0 665 67°1 .. .. 643 605 61°6 . ..
6 689 683 677 666 661 .. e . 623 .. . 583
7 684 678 67'9 651 659 .. 636 637 61°2 618 587
8 693 684 681 676 67°4 64°8 644 634 620 60'7 .. 586
9 684 682 . 660 659 653 655 631 61°4 - 605 575 586
10 69°3 682 .. 67°1 655 659 643 62'9 626 607 .. 599
11 69°1 671 690 66'5 657 68°1 631 636 .. 613 592 ..
12 68-3 668 683 67°0 65°7 655 636 639 604 597 585
13 689 684 67°5 666 .. 658 64°4 634 .. 61'5 58-7
14 68q 680 66'g 670 659 669 631 635 612 610 59'1 .
15 692 681 673 . 673 66°7 62°6 64'5 62°1 61°2 585 ..
16 687 687 686 . 658 659 62°9 654 616 611 586 582
17 676 682 683 669 653 651 639 642 617 608 606 587
18 694 67°6 .. 669 661 656 625 628 608 6oo 5849 58:3
19 69'5 684 680 668 66°1 63-8 645 62°6 616 61°3 589 583
20 .. 678 679 66°g 66°1 639 643 622 61°2 602 584 586
21 .. 686 678 66°1 655 64°6 637 634 606 61°5 574 587
22 690 .. 681 660 655 644 646 641 623 612 586 ..
23 690 688 67°8 66°1 665 644 640 637 61°7 61'5 586 580
24 69°1 675 682 666 659 632 631 .. 61°4 600 589 581
25 69°9 681 683 667 652 657 646 634 61°8 .. 582 584
26 69'3 682 67'8 658 654 640 639 630 603 6o'1 586 584
27 68 683 673 671 656 636 636 629 .. 597 587 584
28 683 67:9 665 663 639 640 631 634 600 6o'o 58-3 582
29 687 680 674 650 . 636 633 .. 59'3 58-3 ..
3o 694 680 662 657 636 625 61°1 596 577 566
31 690 662 655 634 636 .. 559

by taking the MeAN of all the DETERMINATIONS at the same Hour of the Day through the MoNTH.

TasLe IL.—MgeAN MoNTHLY DETERMINATION of the WESTERN DECLINATION of the MAGNET at every Hour of the DAy ; obtained

1869.
':":gé g January. | February. March. April. May. June. July. August. | September. | October. | November. | December.
S&g.H
HEET | a0 19° 19° 19° 19° 19° 19° 1g° 19° 19° 19° 19°
h 1 1 1] i / ] i ] 1
o 711'2 7z’°5 736 728 71°8 70°2 689 69'6 686 660 626 608
1 721 731 75°1 74°6 731 716 707 71°0 694 668 634 615
2 72°6 733 74 74°6 72'5 72°2 71'5 70'9 687 665 630 6o°g
3 715 71°9 733 730 71°2 711 70°5 69°'1 665 652 61°7 605
4 70°3 70°1 71°3 71°0 695 69'8 686 670 643 637 61°0 599
5 70°0 6g°2 69°5 689 678 67°9 67°1 650 62°3 618" 596 5¢°1
6 694 682 680 67°0 66°3 663 655 637 609 606 594 588
7 690 67°3 666 64'8 655 654 649 633 604 593 57°9 581
8 679 664 662 646 655 645 64°3 631 59°9 59'1 57:3 575
9 666 662 65°1 64'4 652 644 635 62'6 59*5 581 564 567
10 665 65'5 653 643 654 645 629 62°1 59°2 580 557 5549
11 66°6 653 655 645 654 64°1 62°6 618 59'3 578 561 561
12 | 660 651 659 652 645 639 6272 608 59°0 583 56°3 564
13 | 668 660 657 650 645 638 622 603 585 586 566 56:3
14 || 676 668 653 652 642 639 612 606 590 584 568 563
15 || 685 670 655 64°5 63-8 631 60°6 60°5 59'5 592 572 573
16 685 669 66°1 64°4 630 61°8 60°8 607 593 591 576 5743
17 683 677 658 640 61°9 60°2 59'5 60'5 59°2 592 578 5746
18 689 676 66°1 636 613 59°2 586 593 581 590 577 57'5
19 686 67°4 658 628 61°2 589 58:3 589 57°9 588 579 577
20 688 668 652 624 61°7 59'4 590 594 582 582 57-8 578
21 685 667 656 631 633 61°1 604 61°2 59°4 586 5747 582
22 69'4 679 676 657 660 639 62-8 639 62'0 61°1 59°1 59'4
23 70°4 70°0 71'0 692 69°1 672 658 667 654 636 612 604
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)

TasrLe ITL

1869.

MEeAN WESTERLY
DEecLiNATION of the
MAaGNET IN EACH MONTH,

MonTHLY MEANS of all
the Actual DivrNAL
RancEes of the WESTERN

Month. as deduced from the DECLINATION, as deduced
Mean of the MEAN from the Twenty-four
HoURLY DETERMINATIONS Hourly Measures
in each MonTH (Table IL.). of each day.
o ’ ’
January..... ceenns erereans 20. 89 88
February......ovevevvvnnnn, 20. 81 11'6
March ........ eeeeiaieae, 20. 7'9 139
April..oooiiiiviiniiean, 20. 67 155
May...oiiiieinininnnennn, 20. 6o 14°2
June ... il 20. 4°9 141
1 20. 3+ 14°9
August ....ooviiiiieiiat, 20. 34 145
September............uv... 20. 1°4 15°3
October......covvveevnnnnn. 20. 06 11°9
November............0..0u 19. 587 10°2
December .................. 19. 583 68
Mean......cooivevenninnnnn 20. 41 126

TasLe IV.—MEeaN HortzoNTAL MaGNETIC FoRCE (diminished by a Constant o'860oo nearly) on each AstroNoxican Dav, as
deduced from the MeAN of TweNTY-FOUR HoURLYy MEASURES of ORDINATES of the PHOTOGRAPHIC REGISTER on that Dary.

1869.
Days of
the January. | February. March, Abpril. May. June. July. August. | September. | October. | November. | December.
Month.
d
14 01426 | 01435 0°1429 0’1429 01435 o'1450 | 071431 01415 01421 01412 01464
2 ‘1427 . . .. 1436 1449 ‘1433 1416 1409 ‘1415 ‘1464
3 ‘1444 .. . ‘1424 ‘1441 1446 ‘1432 ‘1422 .. ‘1412 ) ‘1460
4 ‘1443 ‘1418 1431 ‘1423 ‘1429 ‘1442 ‘1421 ‘1420 1409 ‘1413 ‘1453
5 ‘1444 . 1435 ‘1427 ‘1422 oo 1429 ‘1416 ‘1401 ‘1417 ‘1445
6 1443 1423 ‘1434 ‘1427 1443 .o o e 1409 .. 1453
7 *1439 ‘1424 ‘1425 1436 ‘1427 . ‘1427 ‘1414 *1407 ‘1411 1457
8 ‘1442 1431 ‘1431 ‘1423 1426 *1412 ‘1429 ‘1413 ‘1410 ‘1416 .. 1463
9 ‘1445 ‘1424 . *1420 ‘1424 ‘1418 ‘1420 1403 ‘1407 ‘1414 01442 1467
10 ‘1437 *1428 o *1425 ‘1428 1425 ‘1421 ‘1416 ‘1405 ‘1414 .. ‘1470
11 ‘1441 1426 ‘1427 ‘1423 ‘1419 ‘1430 1420 ‘1415 - ‘1413 ‘1452 .o
12 ‘1444 *1429 ‘1430 1427 ‘1413 ‘1424 | ‘1420 ‘1419 *1406 ‘1415 1450
13 ‘1439 1426 ‘1435 *1424 .o ‘1428 1432 1411 .. ‘1410 ..
14 ‘1441 ‘1430 ‘1437 | *1430 ‘1408 ‘1424 ‘1433 ‘1421 ‘1405 ‘1408 ‘1460 -
15 ‘1441 1433 1435 .. ‘1422 ‘1424 1432 *1423 ‘1410 ‘1410 1461 ‘1452
16 ‘1442 ‘1432 1437 . 1427 1433 1434 *1406 *1409 ‘1410 1463 1464
17 1440 ‘1434 ‘1434 ‘1414 ‘1430 ‘1434 1425 ‘1407 ‘1418 ‘1411 ‘1452 *1469
18 1441 1431 .. 1420 1435 "1437 ‘1417 ‘1413 ‘1412 ‘1428 1451 ‘1478
19 ‘1431 1432 1434 ‘1423 ‘1438 ‘1434 ‘1418 ‘1416 ‘1408 ‘1426 *1457 ‘1472
20 . ‘1427 ‘1434 ‘1429 ‘1438 ‘1432 ‘1419 *1404 ‘1408 ‘1422 1456 ‘1474
21 .. ‘1433 1434 ‘1427 1439 ‘1436 ‘1422 ‘1410 ‘1411 ‘1422 ‘1456 ‘1470
22 1434 . *1435 ‘1422 ‘1439 ‘1443 ‘1424 ‘1417 ‘1413 1420 1453 ..
23 ‘1439 1426 ‘1433 ‘1428 *1439 *1447 ‘1418 ‘1414 ‘1414 ‘1414 1455 1471
24 1434 ‘1427 1436 ‘1430 1435 ‘1447 ‘1424 .. ‘1422 ‘1419 ‘1454 ‘1470
25 1438 1428 1441 ‘1430 1439 ‘1434 ‘1424 *1409 ‘1417 .. ‘1442 ‘1467
26 ‘1443 1433 1433 ‘1427 ‘1441 1435 ‘1419 1415 ‘1413 ‘1418 1456 1465
27 ‘1441 1431 ‘1428 ‘1422 1440 ‘1441 ‘1418 *1406 .. ‘1418 1458 1456
28 *1426 1431 ‘1430 ‘1427 ‘1440 1432 *1430 *1394 ‘1408 ‘1419 1460 1461
29 1436 ‘1427 ‘1434 ‘1429 .. ‘1422 ‘1404 . ‘1418 1466 ‘1454
3o ‘1434 1432 1430 ‘1432 1420 ‘1412 1412 ‘1423 *1460 ‘1467
31 1439 ‘1427 ‘1438 ‘1421 ‘1420 .. T




(vi)

REDUCTION OF THE MAGNETIC OBSERVATIONS

TaBLE V.~MeAN MoNTHLY DETERMINATION of the Horizontarn Maeneric Foror (diminished by a Constant o.8600 nearly),
uncorrected for TEMPERATURE, at every Hour of the DAy ; obtained by taking the MEAN of all the DETERMINATIONS at

the same Hour of the DAY through each MonTH.

1864.
EE
538 ,
g8 January. | February. March. Abpril. May. June. July. August. | September. | October. | November. | December.
53
h
o 01432 01421 0’1421 01411 01422 | O'1419 | O'I4I1l 0'1399 01395 0’1404 | O'1444 | o'1460
I 1435 ‘1424 ‘1428 ‘1418 ‘1427 “*1427 ‘1417 1404 ‘1401 ‘1409 *1449 1463
2 *1436 ‘1425 ‘1432 ‘1424 ‘1430 1435 ‘1422 *1409 1407 ‘1412 ‘1451 1464
3 ‘1437 ‘1427 *1435 ‘1429 1436 *1439 ‘1427 ‘1413 ‘1410 ‘1413 1450 1464
4 *1438 ‘1429 1436 ‘1430 ‘1439 ‘1442 1430 ‘1418 ‘1412 ‘1414 ‘1452 1463
5 *1439 1431 1436 1433 ‘1442 1446 ‘1434 ‘1420 1416 ‘E415 1456 1465
6 ‘1442 1431 ‘1437 1436 ‘1446 ‘1450 1435 ‘1421 ‘1416 ‘1419 1457 1466
7 1441 ‘1432 1438 ‘1435 ‘1444 ‘1451 ‘1439 ‘1421 ‘1417 ‘1420 ‘1458 1467
8 ‘1439 ‘1432 ‘1438 ‘1433 1440 ‘1449 1435 ‘1421 *1418 ‘1418 1459 1466
9 ‘1439 ‘1431 ‘1438 ‘1434 ‘1439 ‘1442 1435 ‘1421 ‘1418 ‘1420 ‘1458 ‘1464
10 ‘1437 ‘1431 ‘1438 ‘1433 1438 ‘1440 ‘1433 ‘1421 ‘1420 ‘1421 1458 1465
11 ‘1437 1430 *1435 ‘1434 1437 ‘1439 1430 ‘1419 ‘1420 ‘1421 1457 ‘1463
12 ‘1438 ‘1429 ‘1437 ‘1433 ‘1435 1436 ‘1430 ‘1419 ‘1417 ‘1421 1457 "1462
13 1437 ‘1429 1435 1431 1434 1436 1429 1418 1416 ‘1421 *1455 ‘1462
14 1438 ‘1429 ‘1434 ‘1430 *1435 *1436 *1427 1417 1416 1419 1456 1464
15 ‘1439 ‘1430 1433 ‘1429 1433 1435 ‘1427 ‘1418 ‘1415 ‘1420 *1456 1464
16 ‘1441 ‘1430 ‘1433 ‘1428 1432 1436 1426 ‘1417 ‘1415 ‘1421 ‘1456 *1467
17 ‘1442 1432 1435 1426 1431 1433 1427 ‘1416 1416 1422 1458 ‘1469
18 ‘1443 ‘1434 1433 ‘1427 ‘1427 ‘1429 ‘1425 ‘1415 ‘1414 1422 *1459 1468
19 ‘1444 ‘1433 *1432 ‘1423 ‘1422 ‘1424 ‘1419 *1412 ‘1410 ‘1419 ‘1458 1466
20 ‘1441 ‘1431 ‘1428 ‘1418 ‘1420 ‘1418 ‘1414 ‘1405 ‘1402 ‘1414 1455 *1463
21 1438 ‘1427 ‘1422 ‘1413 ‘1417 ‘1414 ‘1407 1398 1396 ‘1409 ‘1449 ‘1462
22 1435 ‘1424 ‘1418 ‘1408 ‘1416 ‘1413 1405 ‘1394 ‘1392 ‘1404 ‘1447 *1459
23 1432 ‘1420 1417 ‘1408 | ‘1417 ‘1415 ‘1407 ‘1394 1393 ‘1403 ‘1445 ‘1459

the same nominal hour through each month show no sensible Mean Diurnal Inequality of Temperature.

The Thermometer on the box inclosing the Horizontal Force Magnetometer was read generally nine times every day. The means of the readings taken for

TasLe VL

1869.

MEeAX HoR1ZONTAL MAGNETIC FORCE
(diminished by a Constant b* 8600
nearly) IN EAcH MoNTH, as deduced

Month. from the Mean of the MEAN HOURLY Mean Temperature.
DETERMINATIONS in each MoNTH
(Table V.), uncorrected for Temperature.
> o
January .....e.eviiiiinne.. 0°1438 60°'6
FebrugY ............ eeeaes '1129 6o*6
March .\vovvernnnnnnn.. ‘1432 6o'7
April ..., 1426 6o'9
May..ooveiinnnnennnnnnnn.. 1432 6o'7
June ...... ettt eieeaen, *1433 617
July..... Ceeen Creereeaes *1425 651
August ...... e, .ot 1413 654
September.................. T1411 653
October vovuvreveenenennn... 1416 631
November .........c.cot... ‘1454 61°1
December ......o00veven.... " 1464 608
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(vii)

TasLE VIL—MEeAx VERTICAL MAGNETIC FoRCE (diminished by a Constant o'g6oo nearly) on each AsrroNomicAL D4y, as deduced from-

the MEAN of TWENTY-FOUR HOURLY MEASURES of ORDINATES of the PHOTOGRAPHIC REGISTER on that Day.

b 1869. -
j January. | February. March. April. May. June. July. August. | September. | October. | November. | December.
B F .
1 1 0’0380 | 00364 | 00354 | 00343 | 00328 | 00316 | 00317 | 00321 00266 | 00265 | o0'0222 | o'0104
1 2 ‘0378 . o - ‘0330 ‘0328 ‘0318 ‘0302 0268 0264 0221 ‘o198
] 3 ‘0375 .. .. 0341 0327 ‘0328 0316 ‘0302 . *0266 ‘0220 ‘0201
4 ‘0375 0371 0356 0342 ‘0320 ‘0319 ‘0330 ‘0317 ‘0301 0253 0211 0196
d 5 ‘0377 *0369 ‘0354 ‘0340 ‘0331 .. 0341 ‘0310 ‘0315 ‘0244 0213 ‘0202
| 6 0377 ‘0371 *0352 ‘0345 ‘0338 ‘0338 .. ‘0306 .. 0207 ‘0203
1l 7 ‘0332 ‘0368 *0354 ‘0347 ‘0338 . 0336 0304 ‘0315 ‘0252 ‘0208 0204
1 s ‘0383 0366 *0357 0346 ‘0328 | . 0341 ‘0337 ‘0312 0323 *0261 0212 0194
9 ‘0374 *0365 .. ‘0343 ‘0329 ‘0332 ‘0329 . ‘0314 .. ‘0212 ‘0197
10 ‘0372 ‘0371 ‘e *0347 ‘0339 0309 ‘0324 0286 ‘0289 *0260 0211 ‘0199
11 0376 ‘0372 *0353 0358 ‘0331 0316 ‘0323 ‘0284 .. 0257 ‘0209 0206
12 ‘0372 0358 0353 0355 ‘0327 0322 ‘0341 0296 0272 ‘0257 0213 ‘o196
13 ‘0371 0369 *0349 ‘0350 .. ‘0329 ‘0325 ‘0303 - .. 0246 0210 0202
14 ‘0372 0365 0346 *0352 ‘0330 0317 ‘0328 ‘0292 *0288 0234 ‘0215 ‘0201
15 ‘0372 ‘0362 ‘0349 - ‘0328 ‘0310 ‘0341 ‘0300 ‘0271 0242 0211 0201
16 0375 ‘0360 0352 .. 0326 ‘0302 ‘0348 ‘0311 0272 0231 ‘0203 ‘0196
17 ‘0373 ‘0361 *0350 ‘0334 *0331 ‘0306 ‘0343 *028g *0285 ‘0218 *0202 ‘0201
18 0371 *'0358 e 0328 ‘0328 ‘0304 0345 ‘0292 0283 10220 ‘0205 0211
19 *0365 ‘0359 ‘0348 0330 ‘0318 *0302 ‘0322 0283 ‘0263 ‘0209 ‘0205 ‘0197
20 .. 0361 0346 ‘0329 ‘0318 ‘0309 ‘0304 | ‘0286 ‘0255 ‘0224 *'0199 0192
21 . ‘0360 ‘0352 ‘0329 ‘0323 *0306 ‘0315 ‘0292 || -0253 0230 *'0202 ‘0193
22 0372 .o ‘0344 ‘0336 ‘0319 ‘0311 ‘0332 ‘0307 *0261 *0233 ‘0210 *0201
23 ‘0374 *0358 ‘0342 ‘0341 ‘0318 ‘0313 ‘0323 0315 - 0276 0243 ‘0208 *0195
24 ‘0370 ‘0358 0347 ‘0337 ‘0328 ‘0314 ‘0309 - 0284 *0238 *0203 ‘0189
25 0367 ‘0360 ‘0349 0338 0336 0323 ‘0307 0329 0278 .. ‘0210 0185
26 *0368 *0361 ‘0342 0331 ‘0336 0316 ‘0312 0325 0267 ‘0219 *0206 0190
27 *0370 0349 0338 ‘0340 ‘0318 ‘0318 0309 ‘0324 .. ‘0207 ‘0208 ‘0190
28 *0371 " *0350 0342 0337 ‘0305 ‘0315 0291 0326 0257 *0210 0202 ‘0189
29 *0365 0345 0323 ‘0321 . ‘0304 ‘0290 . ‘0215 ‘0199 ‘0186
30 0362 ‘0346 ‘0325 ‘0319 ‘0328 ‘0274 *0278 ‘0220 ‘0192 ‘0186
31 0364 0346 . ‘0316 0328 0274 0216 0193

-

TasLe VIIL—MeAN MoONTHLY DETERMINATION of the VERTICAL MAGNETIC FoRCE (diminished by a Constant o*g6oo nearly) uncorrected
for TEMPERATURE, at every Hour of the DAY ; obtained by taking the MEAN of all the DETERMINATIONS at the same HoUR of the
Day through each MonTH.

186g.
cL
EBa g
& g g é January. | February. | March. April. May. June, July. August. | September. | October. | November. December.
G
h
o 00372 0'0359 00343 0'0333 00320 cro310 00319 0'0297 0'0276 00235 0°0206 00193
1 ‘0373 ‘0361 0345 *0336 ‘0323 ‘0314 ‘0323 ‘0301 ‘0280 0237 ‘0207 ‘0194
2 ‘0374 ‘0362 0347 0340 ~0326 0317 0327 0305 ‘0283 0239 ‘0209 ‘0195
3 ‘0374 ‘0363 0349 ‘0342 ‘0328 ‘0320 ‘0330 ‘0309 0286 ‘0241 *0209 ‘0195
4 ‘0374 0363 ‘0350 ‘0344 ‘0330 ‘0323 0333 ‘0312 ‘0287 0243 ‘0210 ‘0196
5 ‘0374 ‘0363 ‘0351 ‘0346 0332 0325 0336 ‘0314 ‘0288 ‘0243 0211 ‘0198
6 |- ‘0374 0364 0351 ‘0346 ‘0332 0326 0338 ‘0314 0288 ‘0242 ‘0211 *0200
7 0373 *0365 0352 ‘0346 0331 ‘0326 0339 ‘0314 0288 '0242 0211 *0200
8. 0373 0365 ‘0352 0345 ‘0330 0326 0338 ‘0312 ‘0287 ‘0241 *0211 *0200
9 ‘0373 0365 ‘0352 ‘0344 ‘0328 ‘0324 ‘0336 ‘0310 *0286 *0240 0210 *'0200
10 0372 0364 ‘0351 0342 ‘0327 ‘0322 0333 ‘0308 0284 0238 ‘0209 0199
11 ‘0372 0364 0352 0341 ‘0328 0322 0330 0306 0283 0239 *0209 ‘0199
12 ‘0373 0364 0351 0341 ‘0328 ‘0320 *c328 ‘0304 ‘0282 ‘0238 ‘0209 ‘0198
13 0373 ‘0363 0351 ‘0340 ‘0328 0319 ‘0324 ‘0302 ‘0281 0237 ‘0208 ‘0198
14 0372 0363 ‘0350 0339 ‘0327 ‘0317 0322 ‘0300 ‘0280 0237 *0208 ‘0197
15 0372 ‘0363 *0350 0338 0326 0316 ‘0319 ‘0297 0280 ‘0237 0208 0197
16 0372 "*0362 *0349 *0338 0326 0315 0317 0296 ‘0279 *0236 ‘0208 ‘0196
17 0372 0362 ‘0348 0337 0326 ‘0314 ‘0314 '0294 ‘0278 0236 ‘0208 0195
18 0372 0362 ‘0348 0337 0325 ‘0313 ‘0313 ‘0292 ‘0277 *0235 ‘0208 ‘o195
19 0372 ‘0362 *0348 ‘0337 ‘0324 ‘0312 0313 *0291 0276 | 0235 *0207 0195
20 ‘0372 0361 0347 ‘0336 *0323 ‘0312 0314 0291 0276 ‘0234 ‘0206 0194
21 ‘0372 . *0361 0346 0335 ‘0322 ‘0311 0315 *0291 0275 0234 ‘0206 0194
22 ‘0371 *0359 *0344 *0333 ‘0320 0310 ‘0316 0292 ‘0275 0233 *0205 ‘01g3 .
23 0371 ‘0358 ‘0343 ‘0332 ‘0319 ‘0309 ‘0317 0293 ‘0274 *0232 ‘0204 ‘0193

The Thermometer on the box inclosing the Vertical Force Magnetometer was read generally nine times every day. The means of the readings taken for the
same nominal hour through each month show no sensible Mean Diurnal Inequality of Temperature.




(viii) RepuctioN oF THE MAGNETIC OBSERVATIONS MADE IN THE YEAR 1869,

TasrLe IX.
1869.
MEAN VERTICAL MAGNETIC
Forcr (diminished by
a Constant o°gboo nearly)
in EAcH MoONTH,
Month. a8 detc}lllécﬁé‘:%m};l;%ﬂ?n of Mean Temperature.
DETERMINATIONS in each
Month (Table VIIL),
uncorrected for Temperature.

January...... Ceeecaisaannaens 00373 63-7
February.....ooo0vvennnninennn ‘0362 609
March ..ovviiiiiniineiennnns. 0349 60'8
April....oiiiiiiiiiae, .o ‘0339 61°8
May...... Chterecarseraanan .. ‘0326 61°4
8 T ‘0318 62°8
July..oenrnnannnnns e 0325 668
August ..... Ceteseseesaannans ‘0302 668
September............. cereaas ‘0281 663
October. .... ceteenisenas ceses 0238 635
November. ... PN ‘0208 61'1
December ......covvenieencnns 0196 61°0

TasLe X.—MEAN, through the Range of Months, of the MonTHLY MEAN DETERMINATIONS of the DIURNAL INEQUALITIES of
DecLiNATION, HOR1zZONTAL Force, and VErTICAL Force for the Year 1869.

January to December.

Hour.
Greenwich Mean Declination. Horizontal Force. -. Vertical Force.
Solar Time.
b ’
o + 498 — 000112 — 000045
1 + 613 —_ 59 - 19
2 + 607 - 22 + 6
3 + 473 + 6 + 24
4 + 314 + 25 + 40
5 + 162 + 50 + 53
6 + 044 + 69 + 58
7 — o053 + 75 + 58
8 — 1°02 + 63 + 52
9 — 167 + 55 -+ 42
10 — 196 + 52 + 27
11 — 1°98 + 41 + 23
12 — 2'10 + 34 + 16
13 — 2°04 + 25 + 6
14 — 196 + 23 —_ 4
15 — 1'84 + 22 -~ 12
16 — 194 + 24 - 19
17 — 226 + 28 - 28
18 — 266 + 19 - 33
19 — 2-88 - 9 - 37
20 — 284 - 53 - 43
21 — 2°07 - 101 - 46
22 0°00 - 132 — 55
23 + 260 — 136 - 60




ROYAL OBSERVATORY, GREENWICH.

INDICATIONS

oF

MAGNETOMETERS

ON TWENTY-SEVEN DAYS OF GREAT MAGNETIC DISTURBANCE.

1869.

GREENWICH OBSEBVATIONS, 1869,



INDICATIONS OF THE MAGNETOMETERS

,\
N

s ; (28T . s | 228 . 3 i . s |lged . . 1827 s i
E S RFEL T L ED IO Rl (B EREE I i L I R g
26 | Western | S5 |BEEE| 95 | 8FEE | €5 | Thermo- <8 SE |EPEE| 56 |2FE5| S8 | Thermo-
E5 | Dea Ty |H288] §5 [S2SE| EL | meters. Gy | Western | gy me 88l Fy |S28E]| F5 | meters
g3 eclina- | g |S_E&] g5 |88 | §3 3 | Declina- | 53 |SSE8] 8% |~wE8| §3
go i 8@ |ge sl 2L 1BonS | G (He|=s]ll 2@ g2 18 8l g2 |8 8] 24 |=E|mE
. =} 12} = 28 =] i = [2] N
&4 tion 8 |SE=E) 5§ %ghﬁj 58 |45 5 &1 tion. S5 |Sgee| Sy g:“fi &9 m'is?o
= = |Z8EE| & (&< =2 53| = N LSl BN IET
Jan. 20 Jan.20 Jan. 20 Jan. 20 Jan. 20 Jan, 20 Jan. 20
h mjo 1+ » h m h m h m) o | o h m|o + # ] B m h o om h m} o | o
0. 0(20.19.45 | 0. o| 1402 | 0. o | 03640 | 0. o [60°560°5/12.58 |20. 5. 5 |10.10 | 1411 |16.30 | ‘03739
o. 5 18.10 | 0. 6| ‘1404 | 0. 10 | 03661 | 1. o |60-2/60°4]}/13. 10 7.55 |10.24 | *1413 |16.42 | 03743
o. 9 17.45 | 0. 11 | *1399 | 0.21 | ‘03659 | 3. o |60°760 8| 13. 19 6. o |10.53 | *1405 }16.57 | 03739
0.13 22.55 | 0.18 | *1405 | 0.32 | 03679 | 6. o |60 861 Ol 13.35 7. o |r1. 8| ‘1403 |17. 5| 03730
.23 19.55 ] 0.32 | 1385 ] 0.37 | *03702 | 9. o |60°7/60°7]}/13. 50 3.30 |11.33 | ‘1403 |17.15 | 03744
0.27 16. 5] 0.37 | 1388 | 0.41 | *03699 |21. o |61 °4/618]||14.10 |20. ©.30 |11.45 | *1405 |17.37 | 03752
o. 36 16. o] 0.38 | 1386 | 0.50 | 03700 [22. o [61°0/60°9|{14.21 [19.58.20 [12. 2 | "1401 [17.48 | 03763
o. 42 21.15 | 0.49 | 1406 | 0.53 | 03716 |23. o |60°7/60 ‘5||| 14. 30 58. 5 f12.16 | 1395 |18.22 | 03762
0. 47 20.40 | 1. 6| *1399 | 0.58 | r03702 14. 34 59. o |12.26 [ *1413 |18.40 | 03775
o. 51 22.20 | 1.23 | 1408 | 1. 2 | 03716 > 14. 40 |19.59. o |12.35 | "1430 |18.46 | 03770
o. 57 22.10 | 1.35| ‘1402 | 1. 8| 03717 14.50 [20. 1. o |12.40 | 1423 |19. 3 | 03782
o. 59 23,10 | 1.38 | ‘1404 | 1.13 | ‘03725 15. o 0.25 |12.45 | 1428 |19.24 [ 03790
1. 2 19.50 | 1.50 | 1393 | 1.48 | 03755 15. 10 1.20 |12.54 | "1430 J19.30 | "03784
1.12 19.50 | 1.52 | 1395 | 2. 3| ‘03795 15.16 |20. 0.30 |13.10 | 1421 |20. 2 | *03798
1.22 23.25 | 1.59 | 1384 | 2.20 | ‘03818 15. 24 (19.59. 10 {13.17 | "1417 |20. 6 | '03790
1.37 23. o) 2. 5| 1388 ] 2.33 | 03787 15. 30 59.35 |13.36 | ‘1399 |20.17 | 03806
1. 40 24. 5| 2.12 | 1392 | 2.40 | 03797 15. 41 56.45 [13.57 | 1393 |20. 34 | ‘03815
1. 42 23.30 ] 2.15 | 1388 | 2.43 | 03790 15.48 54.55 [14. 6| 1391 }20.38 | ‘03810
1.52 26. o| 2.27 | ‘1400 | 2.58 | 03809 15.58 54. o l14.19 | 1399 l20.42 | ‘03818
2. 2 26. o] 2.40 | 1375 | 3.13 | 03787 16. 3 54.50 [14.27 | '1407 |20.51 | ‘03822
2. 7 25. o] 2.45 | 1379 | 3.32 | 03800 16. 10 53.50 {14. 40 | ‘1410 |20.57 | 03815
2. 20 24.20 | 2.48 | 1375 | 3.55 | ‘03793 16. 20 55.30 |14. 46 | ‘1406 |21. 1 | ‘03828
2.27 21.55 | 3. 4| 1401 | 4. 4| 03778 16.36 {19.58.30 {14.50 | ‘1407 121. 8 | ‘03820
2. 38 15. o] 3.13| ‘1390 | 4.23 | 03765 17. © |20. 6.30 J15. 1| ‘1402 |21.26 | ‘03822
2. 47 13. o} 3.20| *1392 | 4.35 | *03770 17. 10 420 |15.13 | 1400 }21.35 | 03814
3. 2 21.30 | 3.25 | *13g0 | 5. 4| ‘03758 17. 20 5.45 }15.25 | ‘1407 |22.10 | ‘03826
3.16 17.25 | 3.38 | 1398 | 5.23 | ‘03766 17. 24 5.40 |15.32 | ‘1412 |22.16 | 03812
3.23 15.55 | 3.46 | 1407 | 5.42 | 03756 17. 31 6.10 |15.37 | ‘1409 [22.45 | ‘03808
3.27 16. 5) 3.58 | 1413 ] 6.32 ) ‘03750 17. 45 6. o }15.55 | ‘1417 J22.52 | *03812
3.38 13.45 ) 4. 6| 1407 | 6.43 | 03755 17. 51 7.20 |16, 4 | *1410 |23.16 | 03807
3. 42 13.40 | 4.15 | r1412 | 6.57 | 03749 18, © 7.40 [16.15 | ‘1410 }23.25 | 03811
3. 46 13. o] 4.24 | "1408 | 7.14 | 03742 18. 7 7. 5 |16.27 | '1406 |23.28 | 03804
3.53 13.55 | 4.40 | ‘1415 | 7.40 | 03745 18.17 7.50 |16.37 | ‘1407 [23. 40 | 03814
4. 10 12.20 | 4.56 | ‘1414 | 9.31 | 03730 18. 26 7.30 |16.50 | ‘1403 |23.53 | ‘03808
4. 22 11.20 | 5. 8] ‘1411 | 9.36 | 03733 18. 37 g.20 |17, 1| ‘1395 |23.59 | 03817
4. 31 11.25 | 5.28 | ‘1415 | g.40 | ‘03725 18. 50 8.30 [17.26 | ‘1416
4. 39 12. o] 5.39 | 1413 |10.31 | ‘03740 19. 1 9.50 J17.28 | ‘1414
5.10 10.25 | 5.51 | ‘1415 J11.18 | *03770 19. 3 10. 50 {17.33 | ‘1419
5. 29 11.45 | 6. 5| *1414 |11.38 | 03778 19. 9 g.40 |17.37 | ‘1417
5.53 11.20 | 6.17 | '1415 |11.48 | 03780 (19.27 13.35 |17. 45 | ‘1424
6. 10 10.35 | 6.26 | 1413 j12. 3| 03778 19. 32 13. 5 ]17.50 | ‘1422
6.17 10.40 | 6.35 | ‘1413 l12.20 | '03785 19. 40 13.25 118, o | ‘1426
6.33 9.35 | 6.44 | ‘1417 j12.32 | 03765 19. 45 14.30 [18. 7| ‘1428
6. 46 9-30 | 6.50 | ‘1415 |12.36 | 03770 19.57 11.40 {18.16 | ‘1426
7. 4 9. o 7. 7| ‘1414 |12.40 | 03762 20. © 12. o |18.21 | ‘1428
7.29 8.20) 7.17 | 1413 |12.46 | 03772 20. 8 9.55 |18.31 | ‘1423
8. 7 8.20 | 7.37 | r1415 |12.52 | 03772 20. 12 10. 40 [18.36 | ‘1424
8.13 8. o] 8 81| '1413 }13. 3| 03743 20. 21 12. 0 |18.46 | ‘1419
9. 30 8, o 8.42 | ‘1413 |13.33 | 03721 (t) |18.51 | *1415
1o. 8 7. 5| 8.53 | 1416 |14.28 | 03772 ,20. 37 16. 5 |18.57 | 1417
10, 22 6.45] 9. 8| 1412 f14.43 | 03770 120.40 15.20 |19. 2 | ‘1414
10. 59 4301 g.25| ‘1416 |14.53 | 03756 20. 49 20.25 |19. g | ‘1416
11. 40 5.30 | 9.32 | ‘1413 |15.16 | 03742 20. 51 19.40 J19. 14 | *1418
11. 46 5. 5] 9.39 | ‘1418 |15.25 | *03750 20.53 21.25 |19.27 | ‘1409
11. 52 5.55 ] 9-46 | ‘1411 [15.40 | *03740 21. 2 19. 40 |19. 48 | 1394
12.24 |20. 4.20 | 9-48 | ‘1414 |15.57 | 03744 21. 3 22. o |19.51 | ‘1393
12. 39 |10.49.25 | 9-55 | ‘1410 |16. 3| 03733 21. 12 19.20 |2z0. o | ‘1382
12. 47 |19.52. 45 |10. 0| ‘1414 116,15 | ‘03745 21. 31 17.40 |20. g 'x(x?rc;o

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

by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH,

iy THE YEAR 1869.

(=)

3 ‘g |HST ; | 828 s ¢ | Readings 3 ; (B2 ; |22 4 5 i
LH 5 ] & s Thermo- S & sP Rl © £Pesl S Thermo-
EE Wesi‘tern EE .‘;% § g EE ;2%’ § E’. EE meters. EE \Vest.em EE E“f% § g EE éé’ § i EE mzter(s).
83 | Declina- | $3 1E558| 38 |5558| 8§48 (o me || §& | Declie- | 22 |E95E5 $& |ge5E| 24 (mo(eg
Sg | ton [EF |\ TEHEfSE | £EMC) S8 |ZEICE]| Og | ten | SF (Seety S FEMUISE |HENG

= = |FadEl & | 2EFe] =2 |585s S 8 |5E5E 2 |gEe) H [sg|sd

Jan. 20| Jan. 20 Jan. 21 Jan. 21 Jan. 21
h m o 1 b m h m h m ) o h m o YT h m h m h m o o
21. 33 (20.18. 0 [20.36 | 1383 3. 5120.12.25 | 3.57 | ‘1413 ] 8. 7| 03774
21. 47 14. 40 |20. 40 | 1387 3.12 11.20 | 4.10 | ‘1409 { 8.25 | 03790
21. 5o 15. 10 |20.47 | *1382 3. 21 11. 5§ g4.20| '1413 ] 8.37 | 03765
**% 120.56 | *1378 3.22 11.45] 4.30 | 1413 9. 4 | 03730
22,16 14.50 |21. o | °1388 3.30 11.30 § 4.45 | ‘1409 | 9.23 | *c3738
22. 21 13.10 |21. 4 | *1382 3. 32 12. o] 4.55 | ‘1415 | g 42 [ 03758
22, 31 17. o l21.12 | ‘1397 3. 42 11.15 | 4.59 | ‘1412 |11.45 | *03770
22. 37 16. 5 |21.25 | 1401 4 3 13. o] 5.10| ‘1418 J11.57 | 03768
22. 46 16. 10 [21.35 | ‘1392 4. 16 12.30 | 5.20 | ‘1417
22. 50 15.25 |21.42 | *1387 4.23 11.45 | 5.33 | ‘1421
23. o 16. 10 |21.47 | ‘1390 4. 32 12.10 | 5.40 | ‘1420
23. 5 15.30 f21.50 | ‘1386 4. 38 12. o] 5.48 | ‘1421
23. 19 15. 30 |21.53 | *138g 4. 48 10.25 | 5.58 | ‘1419
23. 26 18. 5 |21.56 | 1385 5 7 g9.30 | 6.16 | ‘1419
23. 32 17. o J22. o] "1387 5. 14 10.10 | 6.33 | ‘1414
23. 49 24.25 J22. 2 | ‘1384 5.28 10.55 | 6.46 | ‘1419
23. 59 23.15 |22. 8| *1391 5. 32 11.45 | 7. o | ‘1419
22.14 | 1384 5.53 12.20 | 7.10 | ‘1426
22.17 | 1392 6. 7 11.10 | 7.22 | ‘1421
22.25 | 1386 6. 12 11.10 | 7.29 | ‘1438
22.38 | ‘1376 6. 32 8. 5] 7.37 | ‘1447
22.47 | 1381 6. 40 5.30 ] 7.46 | ‘1431
22.49 | *1377 7. 8 1. 5] 7.56 | 1428
23. o | '1383 7.12 |20. 1. o| 8. 2 | ‘1421
23. 6 | "1381 7.30 |19.52.55 | 8. 7| ‘1427
23.16 | 1384 7.47 |20. 3. 5] 8. g | ‘1433
23.26 | *1391 7.51 2. 51 8.17 | "1466
23.31 | *1389 8. o |20, 1.55] 8.24 | 1474
23.40 | ‘1396 8.17 {19.45.50 | 8.35 | *1463
23.57 | 1387 8. 33 56.45 | 8.37 | ‘1466
23.59 | 1384 8.38 {19.58.10 | 8.42 | 1459
—_— 8.50 |20. 5.15 ] 8.52 | ‘1444
Jan. 21 Jan. 21 Jan. 21 Jan. 21 9. o 7.15 | 9. 4| ‘1429
0. o0[20.23.15| 0. o| *1384 | o. o *03817 | o. o |61-0/608|]| 9. 11 4 5| 9.15 | ‘1428
o. 14 20.55 | o. 8| 1388 | 0.23 | 03882 | 1. o |60 9|60 g||| 9. 21 5,153 | 9.27 | ‘1417
0.17 18.30 | 0.13 | *1384 ] 0.31 | *03g10 | 2. 0 |60 8607 ]| 9.33 3.50 ] 9.38 | r1420
0. 20 19-10 | 0.25 | *1392 | 0.38 | ‘03914 | 3. o |60 ‘860 8||| 9. 50 6. o] 9.48 | ‘1420
0. 28 16.45 | 0.32 | *1397 | 0.43 | *03go1 | 6. o |61 1|61 1}|| 9.52 6. o| 9.57 | ‘1424
0. 31 17. 0] 0.40 | ‘1400 | ©.47 | *03g10 } 9. o |61 060 g|}|10. 1 6.55 1o, 2 | ‘1422
0. 39 13.15 | 0.50 | ‘1413 | 0.57 | ‘03890 |21. o |60°7/607]|10. 9 6. 45 |10. 8 | ‘1427
0. 40 13.45 1. o | ‘1417 | 1.40 | 03850 |z2. o (60°7/60 ‘7|i10.13 7.20 j10.30 | ‘1426
0. 47 10. o} 1.27 | "1422 | 1.56 | *03845 |23. o [60+7/607|]|10. 29 7. 30 |10.49 | ‘1429
o. 50 11. o] 1.48 | ‘1414 | 2. 3| ‘03854 10. 53 7. o |10.56 | ‘1426
o. 56 g-55 | 1.57 | ‘1414 | 2.20 | 03855 11,10 7.40 |11, 7 | ‘1429
1. o 10.25 | 2.15 | 1416 | 2.31 | 03835 11,23 7. o |1r.21 | ‘1428
1. 7 g.20 | 2.26 | *1410 | 2.50 | ‘03839 11. 49 7.15 [11. 37 | 1428
1.25 13.20 ] 2.29 | ‘1405 | 2.57 | 03837 12. 5 8. 20 J11.48 | 1429
1.32 13.30 | 2.38 | ‘1400 | 3. 8 | ‘03845 12. 10 8. o |11.56 | ‘1424
1. 42 16. o 2.43 | ‘1400 | 3.46 | ‘03845 12, 2 | 1429
1. 47 15.30 | 2.48 | 1397 | 4.18 | 03821 12.10 | 1437
1. 51 16. o| 2.55| 1389 | 4.32 | 03833 12.20 | ‘1429
1. 59 16, o] 3. 41 *1397 | 4.50 | 03833 12.28 | 1432
2. 6 18.10] 3.13 | 1403 | 5.35 | 03830 12. 41 | *1429
2.13 19. 5 3.17 | 1406 | 6.32 | ‘03819
2. 22 1g. 10 | 3.29 | ‘1409 | 6.52 | 03827 Feb. 2 Feb. 2 Feb. 2 Feb. 2
2.33 15.20 | 3.34 ! *1411 | 7.17 | 03820 10. o |20. 6.30 |10.3g | ‘1437 |11.48 | '03634 | 0. o (60860
2. 49 18. o| 3.39 | 1408 | 7.31 | 03805 10. 15 6.15 |10.47 | ‘1438 |12. 3| 03602 | 1. o [60°560"7
2. 58 15. o] 3.47 | "1412 | 7.42 | 03820 S|IO.36 7.35 |10.57 | 1433 |12.18 | 03605 | 2. © ‘60-1 601
I

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




(xii)

INDICATIONS OF THE MAGNETOMETERS

3 s g . ge . ino s |B2e . s |22 . s | Readings
g £1332%g] g |55%g| & Ol g £158%s £|TE%g| B | o
85 | Wesern | 85 |ELEE| 25 |BI0E| g8 | mhemo- I} Be | wouer | BT 122 EEl BT Z2EE| Y | e
52 | Dectina- | B2 |ZEE2E| B |FEEE| ES | me 55 | Declina- | 5% |FoHE| &3 |“2EE| 53 oS
g& gn (5875 g "°=§ s® e e R . oR R o |30 "B SR mY |G
Sg | tom | SF fEo| CF |£EXL) Gk |He|2E|| 3 8 |2E0x| C8 (25ls| 3% 22|23
= = |8 AHE =[S A& = 58|88 S B g RHES B | Sake s |85 |88
Feb. 2 Feb.z Feb. 2 Feb. 2 Feb. 2 Feb. 2
h m (o ‘1 u h m h m h m ° ° h mwmjo ¢+ h m h m h m o o
10.52 (20. 7.45 |11. 3| 1435 |12.30 | 03590 | 3. o [60-3|60 -2|]| 20. 23 [20. 5.35 J18.32 | ‘1444
11.17 [20. 4.45 |11.10 | “1431 |12.48 | *03595 | 6. o |60 5|60 *8}]| 20. 33 5. 5 118.37 | ‘1440
11. 41 [19.51.50 |11.20 | ‘1440 |12.57 | 03590 | g. o {60 4|60 *5i||20. 37 3.45 [18.41 | ‘1445
11. 42 52.25 J11.25 | 1435 |13.31 | ‘03600 }21. o |60 7|60 ‘6}]|20- 44 7.40 118.46 | ‘1441
12. 7 45.15 |11.36 | ‘1449 [13.38 | 03598 {22. o |60 7|60 *6]|20. 53 8.20 |18.49 | ‘1444
12. 19 5o.30 |11.48 | r1468 |13.47 | 03605 |23. o |60 ‘860 °7||j21. 3 11. 45 |18.54 | ‘1441
12. 30 54.20 |11.58 | ‘1464 J14. 8 | ‘03610 21. 10 12. 45 |18.59 | ‘1443
12. 42 [19.58.15 |12, 6 | ‘1468 Ji4.11 | 03605 21,13 9.30 |19. 3| ‘1436
12.51 |20. 1.25 |12. 8| 1466 |14.21 | ‘03608 21. 19 14,50 |19.18 | ‘1435
13. 3 0.20 [12. 11 | ‘1468 |14.24 | 03600 21. 24 13.30 |19.27 | 1433
13. 14 1.10 |12.20 | 1452 |14.33 | ‘03610 - 21. 28 14.35 |19-31 | 1435
13.23 1. o0 }12.30 ] 1438 }15.36 | 03619 21. 41 14.25 19.36 | ‘1431
13. 39 3. o|12.40 | 1429 |15.42 | ‘03608 21. 47 13.20 |19- 40 | 1434
13. 43 2.50 |12.52 | ‘1415 |15.57 | 03610 21. 53 15. 40 J19. 46 | ‘1427
13. 47 3.30 J13. 5| 1420 [16. o | *03602 22, 1 14. 40 |19.58 | ‘1430
13. 52 3.55 [13.13 | *1419 |16.10 | ‘03620 22. 7 17.25 |20. 6 | ‘1426
14- 4 6.50 [13.24 | ‘1424 |16.16 | 03618 22,13 16. 35 |20.13 | ‘1422
14- 19 8.20 [13.35 | 1417 |16.32 | ‘03622 22.17 18. 10 }20.23 | ‘1415
14. 27 6.30 |13.40 | ‘1423 |17.14 | ‘03610 22. 22 18. 25 |20.27 | ‘1417
14 33 7.55 |13. 45 | 1420 ]17.33 | ‘03617 22. 28 17.35 |20.30 | ‘1412
1443 8. o|14. 1] 1431 |17.38 | ‘03606 22. 32 19. o |20.35 | ‘1404
14. 51 7-25 |14.15 | 1430 |17.47 | 03612 22. 42 19. 40 [20.39 | ‘1412
15. 3 8.35 J14.18 | ‘1421 }18. 5| -03608 22. 49 21. o f20.44 | ‘1416
15. 12 8.20 J14.23 | *1423 }18.25 | ‘03593 22. 51 19. © J20.48 | ‘1412
15. 20 8.35 114.28 | ‘1428 |18.29 | ‘03582 23. 3 17. 10 |20.53 | ‘1415
15. 28 7.50 |14.31 | 1426 |18.34 | *03586 23, 7 15.55 |21. 1| ‘1411
15. 32 9- 5 |14.39 | ‘1431 {18.47 | 03566 23. 12 15.30 |21.17 | ‘1416
15. 38 6.35 J14.44 | ‘1427 |18.55 | 03561 23.18 17.30 {21.24 } ‘1412
15. 40 6.50 J14.47 | ‘1430 J19. 3 | 03546 23. 22 16. 20 |21.29 | ‘1410
15. 44 5.45 |14.53 | r1427 J19.18 | 03558 23. 28 16.55 |21.36 | ‘1407
15. 57 5. o]15. o} ‘1430 |19.42 | 03568 23. 32 19. O j2I.44 | ‘1402
16. 2 2.25 [15. 7 | ‘1426 |20. 2 | ‘03558 23. 34 18. o [21.47 | ‘1395
16. 7 5.20 |15.14 | ‘1430 |20.28 | 03564 23. 38 19. 10 J21.53 | 1397,
16. 33 5.35 J15.20 | 1429 |20.32 | 03558 23. 42 17. 20 |22. o] "1391
16. 43 7.50 |15.22 | r1426 }20.40 | ‘03566 23. 48 19. o |22. 7| 1388
17. © 8.10 |15.30 | *1431 |21. o | ‘03579 23. 50 18. o |22.10 | ‘1390
17- 12 4.40 |15.36 | ‘1428 |21.27 | 03560 23. 53 20. 10 |22. 17| ‘1381
17. 16 5.10 |15.46 | *1425 |21.32 | 03565 23. 59 20. 10 |22.20 | ‘1384
17. 25 3.45 115.50 | 1428 |21.47 | 03560 . 22.23 | 1382
17. 32 4.20 |15.55 | ‘1419 |21.52 | 03571 22.27 | "1389
17. 39 3.15 J16. 5| 1426 |22. 3| 03568 22.30 | 1387
17- 48 6.20 116.15 | *1423 22.27 | 03590 22.36 | ‘1394
18. 3 13. o |16.40 | 1425 |22.33 | ‘03605 22.41 | *1400
18. 10 11.25 |16.47 | ‘1322 [22.40 | ‘03600 22.47 | '1398
18. 20 10. o0 [16.53 | ‘1427 }22.54 | 03618 22.49 | 1397
18. 30 10.15 |17, 4| ‘1427 |23. 3| ‘03623 22.54 | ‘1406
18. 37 11.55 |17, 8| 1423 |23. 7| 03615 22.57 | ‘1402
18. 41 10.40 |17.15 | ‘1426 |23.18 | 03636 22.59 | ‘1406
18. 50 10.20 [17.22 | ‘1426 |23.23 | 03625 +[23. 5| 1401
19. © 8.10 |17.29 | ‘1430 }23.26 | 03637 23.17 | 1406
19. 5 5. 0117.35 | *1423 |23.31 | 03625 23.20 | '1411
19. 20 6.45 |17.39 | ‘1426 |23.34 | 03642 ] 23.27 | *1408
19. 24 8. 5 |17.46 | *1426 |23.38 | ‘03632 23.30 | 1410
19. 38 9-45 |17.54 | *1418 |23. 40 | ‘03645 23.35 | '1408
19. 42 12.20 {18. 7 | 1424 |23.43 | 03629 23.37 | ‘1410
19. 53 11.20 [18.16 | 1430 |23.47 | *03645 23.39 | ‘1406
20. © 11.40 |18.20 | ‘1435 |23.52 | ‘03640 23. 43 | ‘1409
20. 19 7.50 |18.23 | 1428 ]23.59 | ‘03641 23.47 | ‘1402
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached E:)*ihe number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that yvhrch 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 RoYArL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (xiit)
rg&« Western g0 |gERs] §H [ 2F 25| S8 | Thermo- SH | Western SE |[5F & zl <98 S - Bl Thermo-
ER8 . Ty [HE88] By @,335 E__:g’?' meters. TR . By M358 By @_‘é’gs EE meters.
g% Declina- g9 |Bos5gl 8% Eas 23 ag Declina- 59 (88 =23 gl &g
R . o 5578 ] -;;055 RN PR PR s . $® |58 5| £& ﬁc:’g R RN
Sg | ton | &g |Sgee| Sg (feet| S8 |SJEIDE| S5 | Hm [ Sg (SeHT| o5 [SgsT( 98 |2ElRE

3 5 |§228 5 |382&) 2 S22l 2 2 |EE=s| 2 |ERSE| & 5252
Feb. 2 Feb. 3 Feb. 3 Feb. 3

h m | o 4+ «#fjh m h m h m | o | o h m)|oe 4 w4 | h m h m h m| o | o
23.49 | ‘1405 5.15 [20. 3.40 | 3.53 | 1437 | 7.52 | 03888
23.55 | ‘1401 5.22 32.20 | 3.57 1434 | 8.12 | *03839
23.59 | ‘1404 5. 29 5.50 | 3.58 | 1436 | 8.27 | ‘03835
5.31 8.25) 4. 1| ‘1419 ] 8.38 | ‘03820
Feb. 3 Feb. 3 Feb. 3 Feb. 3 5.32 7.30 | 4. 5| ‘1421 | 8.54 | 03830
o. o 20.20.10 | 0. 0| ‘1404 | 0. o | 03640 | 0. o (60961 1l]| 5.36 13.20 ] 4. 8| 1408 | 9. o | 03832
o. 15 19-40 | o. 5| *1399 | 0.21 | 03661 | 1. o |61°1613]]l 5.39 g.10 | 4.14 | 1415 ] g.22 | 03846
0. 21 22.35 ] o0.17 | "1397 | 0.28 | 03655 | 3. o |61 061" 1]|| 5.40 12,30 | 4.17 | "1410 | 9. 45 | ‘03837
0. 32 27.20 | 0.23 | 1404 | 0.37 | 03683 | 6. o |61 4(61 2{}| 5. 44 8.55 | 4.22 | '1415 | 9.48 | 03825
0. 37 26.10 § 0,26 | ‘1412 ] 1. 9| 03742 | 9. o |61°1|614|]| 5. 50 12.50 | 4.26 | ‘1411 |10.10 | ‘03821
0. 41 31.20 | 0.29 | ‘1408 | 1.32 | *03757 }21. o |61 4618} 5.53 9. 5] 4.28 | 1414 |10. 20} ‘03800
0. 44 30.50 | 0.34 | "1414 | 1.53 { 03766 |22. o |61 2|61 6| 5. 59 16. o] 4.32 | ‘1409 |10.31 | ‘03800
0. 48 33.45 ] 0.36 | *1409 { 2. o | 03755 |23. o |61 1|61 4||| 6. © 12.55 | 4.38 | ‘1417 |10.44 | 03792
o. 57 28.30 | 0.37 | '1412 | 2.11 | ‘03780 6. 4 21.10 | 4.42 | ‘1401 |10.49 | ‘03764
I 3 21.40 ) 0.35 | '1404 | 2.26 | ‘03829 6. 12 13.45 | 4.45 | 1420 |11. o | *03750
) 19.25 | 0.46 | ‘1412 | 2.35 | 03840 6.13 16.45 | 4.47 | 1430 |11.13 | 03798
1. 10 20. 0| 0.48 | '1410 | 2.39 | *03859 6. 20 4.50 | 4.49 1421 |11.24 | 03793
1. 20 18.45 | 0.50 | ‘1412 ]| 2.43 | ‘03862 6.23 19. o} 4.50 | 1440 J11.31 | 03800
1. 32 16. 5] 0.54 | ‘1406 { 2.47 | *03880 6.31 10.35 | 4.56 | ‘1449 |11.39 | 03792
I. 43 20. 5| 0.57 | ‘1390 | 2.53 | 03865 6. 37 5.55 | 4.58 | ‘1399 |11.44 | 03779
1. 48 19.55 | 0.59 | 1392 | 3.23 | *03go2 6. 42 6.10 | 4.59 | ‘1419 |11.48 | 03777
2. 3 31.20] 1. 3| 1383 | 3.33 | *038g8 6. 50 4. 5] 5. 1| ‘1412 [11.58 | 03743
2. 7 31. o] 1. 7| "1390 | 3.47 | ‘03946 6.57 7.55 | 5. 7| 1424 [12. 8 | 03747
2. 10 33.45 ] 1.11 | "1401 ]| 3.51 | ‘03942 7. 0 6.35 ] 5.10 | ‘1403 [12.14 | 03737
2.16 32.40 | 1.15 | ‘1406 | 3.58 | 03957 7. 9 4.20 | 5.14 | *1433 [12.25 | 03739
2. 20 33.25 ) 1.20 | ‘1408 | 4. g | 03919 7. 14. g o] 5.17 | '1446 J12.32 | ‘03724
2.28 30.20 | 1.29 | ‘1402 | 4.27 | ‘03967 7.23 9-25 | 5.19 | 1427 {12.43 | 03678
2.37 23.50 [ 1.38 | ‘1409 | 4.33 | 04092 7.29 8.10 | 5.25 | 1436 |12.53 | -03600
2. 46 28.50 | 1.43 | *1413 | 4.43 | r04058 7.33 8.20 | 5.28 | 1371 |13. 3| 03566
2. 50 28. 5| 1.47 | "1412 | 4.48 | ‘04015 7.37 7.40 | 5.35 | *1408 |13. 9 | 03557
2. 52 30.35 ] 1.53 | ‘1409 | 4.58 | ‘o4170 7. 42 9-25 | 5.38 | 1413 |13.16 | 03526
3. o 25.10 | 2. 7| ‘1427 @) 7. 52 10.40 | 5.40 | *1399 |13.28 | 03520
3. 3 25.85 ] 2.10 | *1415 | 5. 7| 04170 8. 11 5.25 ] 5.46 | ‘1409 |13.37 | '03535
3.10 24.35}) 2.13 | 1409 ] 5.17 | *03980 8. 36 4.20 | 5.48 | *1405 |13.41 | 03520
3.17 21.50 | 2.17 | ‘1398 | 5.24 | ‘04110 8. 42 10. o 5.53 | r1410 |13.50 | “03518
3. 20 23.50 | 2.20 | 1391 | 5.34 | ‘04009 9. 3 3.50 | 5.58 | ‘1400 {14. 1 | ‘03460
3. 30 20.50 | 2.24 | ‘1387 | 5.45 | r04049 | 9. 12 5. 0} 6. 3| *1415 |14.12 | 03367
3. 34 21.25 | 2.27 | 1371} 5.49 .| ‘04044 g.21 9. 5] 6. 6| ‘1413 |14.17 | 03375
3. 40 21.40 | 2.30 | '1375 | 5.57 | ‘04082 ] g. 30 5.45] 6. 8| 1428 J14.20 | '03404
3. 50 28.45 | 2.35 | 1371 | 6. 2 | ‘04094 g.31 5.25| 6.11 | *1443 J14.26 | 03410
3. 59 23. o] 2.37 | 1380 | 6. 3 | 04139 g9.38 3.25 | 6.17 | *1419 [14.36 | ‘03450
4. © 23.55 | 2.42 | 1387 | 6. 4| ‘04132 9. 52 3. o 6.19 | *1423 |14.40 | 03450
4. 6 19.20 | 2.47 | *1396 | 6. 7 | ‘04170 9. 57 3.45 | 6.24 | "1408 |14.46 | 03437
4. 10 20.55 | 2.49 | *1403 . h 1o. 2 3.20 | 6.28 | 1422 |14.52 | 03446
4.13 21.50 | 2.51 | ‘1401 | 6.15 | ‘04170 110, 5 4.25 | 6.33 | *1397 |14.58 | ‘03410
4.18 24.10 | 2.58 | ‘1412 | 6.16 | 04150 1o. 9 3.55 [ 6.37 | *1373 |15. 3 | ro3401
4. 30 21.10 | 3. 1| *1410 | 6.19 | ‘04170 10, 12 5.25 ] 6.40 | 1370 |15. 7 | 03404
4. 33 24.45 | 3. 6| 1415 (M 10, 22 4.40 ] 6.43 | *1380 |15.11 | ‘03335
4+ 39 10.20 | 3.10 | ‘1411 | 6.29 | ‘04170 10. 24 5,25 | 6.48 | 13go [15.1 03395
4. 40 16.40 | 3.14 | 1415 ] 6.33 | -o04125 1o. 32 4.20 | 6.52 | 1387 |15.1 03385
4. 43 12 5] 3.18 | ‘1412 | 6.38 | 04133 10. 39 6.20 | 6.54 | 1390 |15.24 | 03385
4. 50 33.20{ 3.20 | 1417 | 6.3g | ‘04073 10. 50 5.50 | 6.57 | +1413 |15.27 | ‘03408
4.52 13.20 | 3.27 | r1409 | 6.56 | 03985 10. 55 0.40 | 6.59 | 1420 |15.35 | ‘03417
4. 56 14.30 | 3.30 | ‘1412 | 7. 8| 03938 {10.59 [20. 1. o} 7. 6| *1410 |15.39 | ‘03440
5. o 6. o} 3.36 | *1408 | 7.12 | ‘03940 12 19.59. o} 7.15 | *1427 |15.52 | 03467
5.3 3.20| 3.40 | ‘1410 | 7.25 | *03gio ‘11. 8 56. 5] 7.18 | ‘1422 |15.59 | 03475
5. 6 |20. 4.40 | 3.46 | 1419 | 7.32 | ‘03922 11,11 119.58.45 | 7.22 | ‘1409 |16. 6 | 03500
5 8 l19.50.40 | 3.48 | ‘1428 | 7.47 | 03880 Jl“' 18 {20. 5.10 | 7.25 | 1402 |16.17 | 03476

Feb. 3. The spot of light for Vertical Force was off the sheet in the direction of increasing force from 4b. 58™. to 5B, 7™.;

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

from 6b. 7™, to 61, 15™,; and from 6. 1g™. to 6b. 2g™.




(xiv) INDICATIONS OF THE MAGNETOMETERS
3 ; 12278 . ¢ | B2F . 3 Readings 3 S | HSY . g 1828 5 5 i
" _E185%g| 8 (S2Re| L | LB £158%:| B |S30| B | T
oK St |EBEE| <8 | 2Fgg | ©H Thermo- cla cla 55 23| 8¢ cEEg | 8 Thermo-
By Western Ey E‘.%Si EE é%gg EE meters. EE Western EE E%gg B4 ;2%8% B8 meters.
B5 | Delim- | 33 |E5EE) 28 |guiE| B4 |oolmg |l £2 | Dot | g2 8555 32 |5325 3% |mglme
1 N B =] S e -1 -1 ion. [R3 1 -1 2 .
Sg| tem | O |fpmel OF |EHUICF ZENE CF| v 18 |ZERUI 8 (2ERL| CF |PEnE
= = |gAEE| = |pAE] B 52|59 = g B =Eat A |85(84
Feb. 3 Feb. 3 Feb. 3 Feb. 3 Feb. 3
h m|o ] h o b m h m ) [ h m | o ¢ u h m h m B m ° o
11.22 |20. 6.20 | 7.28 | ‘1405 }16.26 | ‘03500 19. 27 |20. 6.53 |13.25 | 1389
11.32 2. o 7.30 | 1394 |16.43 | ‘03430 19. 37 7.45 [13.33 | ‘1391
11. 3§ 2.30 | 7.35| 1398 |16.52 | 03450 19. 40 7.10 |13.39 | *1378
11.40 3.20| 7.37 | ‘1392 |16.5g | 03442 19. 46 8.20 |13.46 | 1370
11. 50 1. 5| 7.41 | "1400 J17. 6 | ‘03478 19. 52 6.30 |13.50 | 1364
11.57 0.30 | 7.45 | 1395 Jr17.10 | 03475 19. 57 7.40 |13.52 ) *1347
12, 7 2.25 | 7.49 | 1405 J17.12 | ‘03498 20. © 7. 0 |13.56 | 1342
12.16 2. 5] 7.56 | ‘1410 J17.40 | 03537 20, 2 5.30 |14. o| 1336
12.23 4.55] 8. 4| ‘1404 |17.42 | 03525 20. 7 8.5c 14. 7 | 1340
12.36 [20. 3.30 ]| 8. 6| *1407 |17.47 | 03532 20. 13 7.25 |14. 10 | 1337
12. 42 |19.59.20 ] 8.11 | ‘1402 J17.58 | ‘03530 20,18 9. O ]14.15 | ‘1343
12. 58 49.10 | 8.15 | 1407 |18.15 | 03575 20. 22 7.10 |14.17 | *1357
13, 2 49.15 } 8.18 | 1404 |18.20 | '03576 20, 26 g.10 |14.26 | 1366
13.10 50.35 | 8.27 | 1413 |18.50 | *03658 20. 32 8.15 |14.34 | 1376
13.28 46.40 | 8.35 | ‘1409 |18.56 | 03680 20. 37 7.30 |14. 43 | *1369
13. 32 46.10 ] 8.38 | ‘1401 J1g. 3 | ‘03691 20. 42 g.25 {14. 50 | ‘1376
13. 47 43.25 ) 8.46 | 1395 J19.10 | 03693 20. 49 9.20 |15. o | 1366
13.52 43.15] 9. 3| ‘1404 |19.14 | ‘03706 20. 5o 8.10 [15. 3 | ‘1369
14.12 59.20 | 9.15 | *1411 j19.19 | ‘03702 21. O 9.40 |15. 8 | 1364
14.29 {19.59. 10 | 9.27 | ‘1401 J19.39 | *03720 21. 2 8.50 115.17 | "1374
1440 (20. 4.20 | 9.37 | *1407 [19.55 | 03733 21.11 8.15 |15.25 | ‘1388
14.43 3.55 | 9.45 | 1416 |19.58 | *03730 21,18 11. 45 |15.33 | *1384
14.57 9. o] 9.50 [ 1417 |20. 6 | '03745 21.23 10. 40 {15.37 | 1386
15. 7 120. 5. o] 9.56 | ‘1413 **x 21. 29 10. 15 }15. 47 | *1378
15.17 [19.54. 10 |10. 1 | ‘1419 |20.37 | 03756 21. 37 10.50 |16. 2 | <1386
15. 22 52.10 [10. 6 | 1415 |21. 2 | ‘03757 21. 41 9.30 |16. 7 | 1374
15.32 [19.56. 45 {1o. g | 1421 J21.11 | 03753 22. 1 11.25 [16.15 | ‘1364
15.43 [20. 5.25 |10.16 | ‘1419 |21.16 | 03761 22. 9 9. 5 |16.24 | 1387
15. 47 7. 5 |10.18 | ‘1422 |21.19 | 03757 22.12 11.25 |16.30 | ‘1400
15. 59 5.50 |10.22 | 1417 |21.43 | 03746 22. 19 10. o |16.37 | *1409
16. 10 12.55 J10.26 | ‘1421 |21.57 | *03753 22.33 9. 45 |16. 40 | ‘1404
16.12 12. 40 |10. 32 | ‘1427 |22. 3| ‘03744 22. 41 10. 50 |16. 47 | ‘1415
16.19 17. o |10.37 | 1423 |22.10 | ‘03757 23. 2 11.30 }16.53 | ‘1403
16. 22 17.35 |10. 43 | r1417 |22.17 | 03749 23. 10 10. 50 {16.56 | ‘1389
16. 35 11.55 J10. 47 | *1413 |22.42 | *©3749 23. 22 11.55 |16.58 | 1382
16. 40 10. o j1o.52 | ‘1418 J23. 1 | *03740 23. 30 11.50 J17. 3| °1393
16. 49 2.20 f10.58 | ‘1425 |23.22 | *03740 (1) {17. 7| 1379
16.57 6. o]i1. 3| 1430 |23.33 | *03750 23. 59 15. o |17.10 | 1387
17. 2 o.10 y11. 6 | +1426 §23.53 | ‘03747 17.17 | *1365
17. 7 5. 5 )11.10 | ‘1436 |23.59 | ‘03755 17.23 | 1374
17. 10 4.40 |11.16 | ‘1424 17.26 | ‘1380
17.15 10.55 J11.20 | ‘1416 17.30 | *1377
17.23 6. o |11.28 | ‘1427 17.37 | ‘1392
17.29 12. 30 |11.32 | ‘1424 17.40 | *1389
17.37 11.55 |11.35 | ‘1427 17. 45 | 1396
17. 40 13. 40 |11.40 | "1418 17.49 | 1400
17. 44 13.20 J11.45 | ‘1425 17.55 | 1395
17. 53 13. 40 |11.50 | ‘1420 18. 6| "1404
18. 4 10. 40 |11.58 | 1416 18.15 | 1392
18.16 14.20 [12. 2 | ‘1419 18.22 | ‘1396
18. 22 10.50 l12. 10 | ‘1421 18.33 | 1391
18. 30 11. 40 |12. 20 | *1419 18.40 | ‘1396
18. 40 9.20 }12.35 | 1430 18. 44 | *1392
18. 47 9. 5112.51 | 1412 18.54 | *1403
18. 50 7.10 |12.55 | ‘1414 18. 57 | ‘1400
19. © g. o[13. o| ‘1403 19. 3| 1406
19. 9 g-10 }13. 6| *1392 19. 8| *1397
19.17 6.20 }13.13 | 1383 19.17 | ‘1403
19. 20 8.15 [13.20 | "1385 19.22 | *1397
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE RovAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(xv)

& s [H2Fg g | 238 s ¢ | Readings 3 s |[E%8 s ¢ {38 s ¢ | Readings
; i 3485 ; =385 . g 235 . 485 ;
%E,E: Western '55 ;;3 : gg gg § 5 §§ 'gg Th:fmo- EH | Western ':35' ;‘5?) g‘g EE § E g § EE Th::mo-
3 . B3 S8 3 8 288 BES meters, B3 . By |I22383 5 |mg8¢g meters.
55 | Do | 8% |BZ5E 38 o555 8% lzoroalll B | et | 85 |EsEi| 53 |e%iE :3 R
cg | tom | &g |Szeb)| Sg | Zg&t| Sz |G |SE| Sg | o | Sg |5geg| Sg |£8KT| S8 =% |HE
5 S |GEHE 5 (FEE) g 5958 S S 58 2 |8&E| 3 gggg’
Feb. 3 Feb. 22 Feb.22 Feb. 22
h m o ] rZ b m h m h m o o h m o ¢+ u h m h m h m o o
19.29 | ‘1403 _ 12. 43 |19.58.45 l12. 14 | ‘1409 |12.49 | *03605
19.34 | ‘1400 13. o {20. 5. o |12.25 | -1401 {12.53 | ‘03596
19.37 | "1404 13. 8 9.10 |12.37 | ‘1406 }13. o | ‘03596
19.43 | ‘1400 13. 10 9.45 }12.50 | ‘1406 }13.16 | +03560
19. 45 | ‘1402 13. 20 13.20 |13. 6 | ‘1420 |13.30 | 03561
19. 47 | ‘1397 13. 33 11.10 |13. 8 | 1418 |13.39 | 03568
19.52 | ‘1400 13. 42 7. o0 [13.23 | 1433 |14. o | 03563
19. 58 | *1396 13. 52 6.25 (13.31 | 1425 |14.13 | 03570
20. 3| ‘1402 13. 54 6.40 |13.35 | ‘1429 j14.20 | 03569
20. 8 | ‘1396 14.13 2. 5 113.37 | 1426 J14.31 | *03577
20. 13 | ‘1402 14. 21 1.35 [13.43 | ‘1429 |14.47 | 03587
20. 15 | ‘1394 14 34 o. 5 113.53 | 1433 [15. 2 | 03586
*xx ‘ 14. 45 o. o l14. o | ‘1431 |15.40 | ‘03608
20.23 | ‘1400 15. 10 415 {14, 7| ‘1433 |16, 7 | 03612
Rk 15. 20 3.25 |14.23 | 1427 J16.17 | 03600
20.31 | *1395 15. 29 5. 0 ]14.33 ] ‘1426 }16.38 | *03602
20.34 | ‘1398 15. 48 6.10 |14.48 | *1418 |17.40 | 03590
20,36 | 1395 15. 53 7.40 |15. 9 | ‘1418 [18. 7 | *035g0
20. 42 | "1398 16. 1 10.25 {15.23 | ‘1415 [18.37 | 23607
20.49 | ‘1393 16. 8 11.25 {15.36 | ‘1416 18.53 | ‘03598
21. o | "1396 16. 13 13. o0 |15.45 | 1419 J19.33 | ‘03602
21. 3| *1393 16. 22 12. 5 |15.49 | 1416 J19.37 | 03598
21.12 | 1393 16. 32 g.30 {15.54 | ‘1419 |19.54 | ‘03603
21.16 | *1397 16. 40 8.40 |16. 1 | ‘1414 {20. 2 | ‘03600
21. 24 | 1394 16. 53 8. 0 |16.13 | ‘1416 |20.12 | 03608
21.33 | 1393 16. 58 8.20 [16.23 | ‘1423 |20.50 | ‘03602
21. 50 | 1384 17.12 4.20 |16.35 | 1425 |21.28 | ‘03593
21.58 | 1387 17. 19 4.20 |16.45 | ‘1428 |21.48 | ‘03582
22. 6| 1375 17. 28 3. 5 ]16.54 | *1434 |21.57 | 03591
22. 11 | 1381 17. 37 3. 5116.58 [ ‘1429 {22.43 | 03575
22.18 | 1380 17. 40 2.45 |17, 7| ‘1433 123.59 | -03580
22.28 | 1384 17. 57 3.30 |17.16 | 1438
22.43 | 1389 18, 2 4.55 117.30 | ‘1442
23. 4| 1390 18. 12 5.25 |17.40 | ‘1442
23.15 | ‘1391 18. 20 5.10 |17.57 | 1438
23.24 | 1394 18. 56 11.15 |18, 8 | ‘1431
23.33 | 1391 19. 10 8.25 [18.16 | ‘1427
23.42 | 1396 19. 20 7.55 118.25 | ‘1426
23.50 { ‘1304 N 19. 22 7-40 |18.28 | ‘1424
23.59 | 1396 19. 41 7-45 |18.38 | ‘1427
19. 47 8.50 |18.49 | ‘1431
Feb. 22 Feb. 22 Feb.22 Feb.22 19. 52 7.30 |18.57 | 1435
10. o [20. 7.30 [10. o[ *1434 {10. o | 03618 | o. o [60*3/60"3][[20. 7 8.40 |19. 7 | *1429
10. 9 8. ofro.13 | ‘1435 |10.30 | 03610 | 1. o (60 560 °5(]|20. 18 7.35 |19.16 | 1434
10. 30 445 J10. 20 | *1434 |10.35 | 03601 | 2. o |60 3|60 ‘3] 20. 23 8. o ]19.23 | ‘1430
10. 38 4.20 }10.33 | ‘1439 |10.41 | 03585 | 3. o [603/60 3]/ 20. 49 7.50 J19.31 | ‘1432
10.51 {20, 1.50 }10.37 | 1438 |10.50 | 03594 | 9. o |60 "gi61 -1|}|.20. 52 9.10 |19.38 | ‘1429
11. 1 {19.56.40 |10.55 | ‘1442 |11. o | '03585 |21. o [60°8[61 " 1]|[21. 5 10. o |19.45 | ‘1432
1. 3 55. o |11, 5| 1432 [11. 4| '03594 [22. o (6o 3|60 3] 21. 12 9.45 [19.53 | ‘1425
11,17 46. o |11 12 | *1437 J11.10 | 03582 |23. o (60 °5/60°4/] 21. 19 10.20 |20. 4 | ‘1429
11. 24 46.15 |11.18 | ‘1449 |11.17 | 03586 21. 30 10.20 J20. 11 | 1424
11. 36 46.20 f11.27 | 1460 |11.26 | ‘03576 21. 58 12. o |20.17 | ‘1421
11. 37 47. 5 |11.30 | 1457 |11.32 | 03578 22. 2 11. 30 [20.26 | "1424
11. 47 47.20 |11.33 | *1459 J11.44 | 03563 22. 26 11. 20 [20.35 | ‘1421
11.54 48. o |11.38 | ‘1452 [11.54 | 03576 22. 45 12. 25 |20.47 | ‘1425
12, 8 46.30 [11.47 | 1443 |12. o | '03589g 22.57 12.20 |21, O | ‘1426
12,17 46.50 l11.49 | ‘1446 |12. 9 | 03595 23. 5 13.20 |21. 5| ‘1422
12. 21 50,10 |11.57 | ‘1431 J12.17 | *03609 23. 20 12. 55 |21.16 | ‘1422
12. 30 52,45 |12.12 | ‘1407 112.39 | 03613 23. 42 11. 55 [21.27 | ‘1419

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




(xvi) INDICATIONS OF THE MAGNETOMETERS
s ; 229 . ¢ [ H27T . 5 i . . |87, . | 228 . i
: e IR AL I Rl O e IR H O B
55 | e | 25 |S35E| 25 [EZEE| 25 | Themo | 86| e | 85 \ZiEF| S0 | 2ifE| FE | Temo
Y [} =] I — O 1] ) v .3 5 . o s o & o D 5 W3 .,
83 | um | &g |Epec| 85 |Tpme| g |HE[HE) 8% | v | 8% (Rewo| 8% |Zzed| 8% TR
& S (5228 S |3dr&| 3 |SSlsS)ll 2 3 |Baa8 3 |5EE| 5 5958
Feb.22 Feb. 22 Mar. 2 Mar. 2 Mar. 2
h m o 1] 2 h m h m h m o o h ml|o 1" h m fh m h m o o
23.59 |20, 12. 15 |21.37 | ‘1419 8. 7 120.11.55 } 7.15 | ‘1427 J13.24 | ‘03509
21.45 | 1415 8.14 10.15 | 7.22 | ‘1424 |13.32 | ‘03519
21.48 | ‘1417 8. 19 10.45 | 7.28 | 1427 ]13.43 | 03500
21.53 | ‘1412 - 8.27 9. 151 7.35 | 1425 ]13.46 | ‘03504
21.58 | ‘1416 8.34 |20. 9. o| 7.40 | ‘1427 |13.50 | 03496
22. 3| ‘1414 8.54 |19.59. 5| 7.48 | ‘1424 [13.57 | 03500
22.17 | 1418 9. 4 58.25 | 7.57 | 1434 [14. 3| 03495
22.24 | ‘1416 9.12 59.25 | 8. 5| 1428 |14.12 | r03502
22.42 | "1419 9.17 |19.58.50 | 8. 7 | -1430 |14.26 | 03479
22.55 | ‘1417 - 9-23 [20. 1. o] 8.16 | 1423 |14.46 | *03470
23. o | ‘1421 g.42 {20. 1.55 | 8.24 | ‘1426 [14.53 | *03480
23.11 | 1415 9.53 |19.50. o | 8.30 | ‘1417 |15. o | ‘03479
23.44 | '1415 10.18 [20. 2. o] 8.39 | ‘1419 |15. 11 | ‘03486
) 10.23 o.20] 8.49 | 1415 |15.31 | -03470
—~——|ll10.39 |20. 0.30] 9. 6| *1428 |15.40 | 03474
Mar. 2 Mar. 2 Mar. 2 Mar. 2 10. 47 [19.57.45 | 9- 18 | “1414 [15.58 | 03457
0. 0j20.11.30 | 0. o| 1412 | 0. 0| *03472 | 0. o |60*7/60°6]}{10.52 [19.58. o | 9.27 | ‘1410 |16.12 | ‘03460
o. 4 10.55 | 0. 5| ‘1410 | 0.33 | 03482 | 1. o |60°7l60°5{l11. 6 |20. 6. o | 9.36 | ‘1404 |16.48 | 03420
0. 22 13.20 | 0.23 | ‘1417 | 0.40 | 03478 | 2. o |60 6|60 *4|}|11. 20 13. o] 9.47 | 1400 {17.51 | ‘03422
0. 41 12. 0| 0.30 | ‘1415 | 0.49 | 03484 | 3. o {60°6l60 5]}/ 11.29 |z0. 0. o] 9.56 | 1399 |18.32 | ‘03412
0. 48 12.55 | 0.38 | 1417 | 0-57 | 03480 | 9. o |60°5/60 5[\ 11. 32 |19.56.35 |10. 5 | ‘1401 [18.53 | 03419
0. 53 12.55 | 0,41 | ‘1414 | 1.507 ‘03500 |21. o |59°4/58 *6|]|11.42 | = 58.15 |10. 10 | *1398 |18.58 | ‘03410
1. 2 11.45 § o0.49 | 1419} 2. 3| ‘03495 |22. o |59°7/59-3|}| 11.57 53.20 |10.20 | ‘1401 |19.12 | ‘03408
1.15 13.25 | 0.55 | ‘1420 | 2.20 | 03510 ]23. o [60-1i{60 1]}j12. 3 52. o |10.27 | r1403 |19.37 | 03382
1. 42 13.40 | 1. 5| 1416} 3. 2 | *03518 12. 16 53.55 |10.33 | ‘1402 J19.47 | 03382
1. 50 14.20 | 1.13 | 1423 | 3.35| -03521 12. 23 53. 45 J10.39 | 1396 [20. 8 03370
1.57 12.25 ) 1.26 | 1424 | 3.58 | ‘03531 12. 47 |19.58. o |10.49 | ‘1401 |20.13 | 03375
2. 2 12.10 | 1.31 ] ‘1422 | 4.22 | ‘03534 13. 1 |20. 2.25 |10.51 | ‘1402 J20.29 | 03360
2.15 14.25 | 1.45 | ‘1423 | 4.46 | 03526 13.35 6.30 |11, 4| 1435 [20.33 | *03365
2.25 12.35 § 1.50 | "1426 ] 5.10 | 03530 13. 41 10.25 |11, 7 | "1441 ]20.46 | 03342
2. 32 13. 5} 2. 5| *1418 | 5.32 ] -03523 13. 45 10. 50 |11. 15 | *1428 |20.48 | 03353
2. 42 12.40 | 2,17 | ‘1426 | 5.47 | ‘03516 14. 2 6.20 |1i. 2L | 1402 j21. g | 03330
2. 52 13. o) 2.26] ‘1424 ] 6.46 | *03523 14. 8 6.15 J11.26 | c1411 |21.28 | *03322
2. 58 12. 40 | 2.35| ‘1428 | 6.57 | ‘03520 14. 17 4. © () |21.43 | 03342
3. o 13.25 | 2.44 | 1427 ) 7. 7 | 03527 14. 23 5.55 |11.37 | +1418 |22. 17 | ‘03346
3.10 12. o] 2.53 ] 1432 | 7.17 | 03525 14.29 6. o |11.47 | ‘1401 J22.32 | 03349
3. 46 g.10 | 2.58 | ‘1429 | 7.32 | 03537 14.42 |20, o. o |12. 3| ‘1411 {22.53 | 03363
4o 2 10. o| 3. 4| ‘1431 | 7.48 | ‘03532 14.52 [19.59. 30 |12.13 | ‘1409 |23. o | 03360
411 10. 5 3.15 | ‘1424 | 7.57 | 03541 14.59 |19.59. o |12.30 | ‘1400 |23.33 | ‘03401
417 1o.30 | 3.22 | 1422 | 8.14 | 03536 15. 4 [20. 1.50 }12.41 | ‘1402 123.59 | 03412
4. 33 10. 20 () 8.20 | ‘03540 15. 9 1.55 f12.56 | ‘1408
4. 52 11. 51 3.38 ] ‘1423 ] 8.26 | 03538 15.25 7. o|13. 8| 1414
5.17 10.45 | 3.49 | 1428 ] 8.42 | 03550 15. 33 6.10 |13.25 | 1415
5.23 11.20 | 4. 3| ‘1436 ] 8.51 | 03545 15. 39 6.45 |13.36 | ‘1423
5.53 10. of 4.14| 1434 | 9. 7| 03558 15. 43 6. 10 |13.45 | ‘1421
6. o 9-25 | 4.25| '1437 | 9.30 | ‘03559 16. 7 9. 15 |13. 49 | ‘1424
6. 10 9-55 | 4-44 | 11432 | 9.48 | 03546 16. 12 8.30 |13.58 | 1419
6. 22 g.10 | 4.59 | 1432 J10. 2 | 03555 16. 28 11.10 |14. 4 | ‘1422
6.33 9-10 | 5.15 | ‘1435 J10.13 | "03545 16. 59 1.30 |14, 11 | r1416
6. 42 9-45 ] 5.34 | 1429 |10.33 | 03530 17. 3 0.30 |14. 16 | 1421
6. 52 g. o] 5.39 | ‘1430 [10.49 | 03538 17. 9 1. 5 |14.21 | ‘1424
7. 2 8.30 | 547 | 1428 J11. 6| ‘03475 17. 22 0.50 }14.32 | ‘1416
7. 8 g- 5] 5.53 | 1426 |11. 8 | ‘03470 17.28 |20, 1.15 |14.37 | 1414
7.18 7.20 ] 6. 4| 1430 |11.16 | ‘03441 17. 42 |19.59. 50 |14. 49 | ‘1408
7.27 8.20| 6.17 | "1430 |11.31 | 03478 17.58 [20. 2.45 |15. 7 | ‘1406
7. 40 8. of 6.26 | 1428 {11.44 | 03465 18, 2 2. 40 |15. 17 | ‘1413
7-47 7. 5] 6.47 | ‘1433 |12. 2 | ‘03478 18. 6 3. o]15.24 | ‘1409
7.59 11.25 | 6.55 | <1431 |12.17 | ‘03474 18.12 2.50 {15, 29 | ‘1412
8. 2 11.10 ] 7. 6 | 1425 |12.46 | -03505 i 18.17 3.50 115.37 | ‘1408

recorded.

The Symbol :
A

been generally in a state of agitation. The Symbol (1) denotes that the register ]
attached to a time denotes that the reading will apply equally well to a considerable :
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.

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

they are inferred from observations made with the telescope in the ancient manner.

k is attached to the number, in which instances
The Symbol *** denotes that the magnei has

has failed between the preceding and following readings.

ble range of time near that which is




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (xvii)

] ; (827 . 5 |82 . i 3 s 227 . 5 3 ing
B gl32dg| B |TEfg| B VT £ 335z £ |=g%s| 3 |Tw®
2w | Western F§E: = z EE ch 5 £g ii: Thermo- R Western oLy S : ":g S8 | 2 &3 by Thermo-
Ed X ES |Z8s2 £S5 ;2.52& E & | meters. 8 ; E & 2ﬁ§& 5 é:,é’gg EE meters.
ga | Decn | B4 |\FwSE) S& |gwSE| 34 [aojmgl|l| §4 | D | BE |EsZE| B4 |S5EF | B [Mglaq
g | don | S5 [Seui) S5 |Sewt]| 55 |SEIOEN S5 | s | 5z (Spec| S5 |Eecd |SF (SB[

$ S |EE . x $ |£E85 - n & | B|F & & § |E8. .« § | gD § |HEh(>&

= R gARE] 2 | ga&E] A |gSlss = =2 game] R |FdpE | B |s5|s52
Mar. 2 Mar. 2 Mar, 3 Mar. 3 Mar. 3 Mar. 3
h m o I U h m h m h m o o h m o o h m h m h m o o
18.27 [20. 3.30 [15.45 | ‘1412 0. o [20.11.25 ]| 0. 0| ‘1426 | 0. o | 03412 | 0. o 60-cl6o 1
18. 36 4.10 |15.50 | 1413 0.13 13. o] o.10 | ‘1427 | 0.18 | *03420 | I. o |60 0,60 0
18. 42 2.50 [16. 5| ‘1407 .20 15.10 | o.19 | 1428 | 0.32 | ‘03412 | 2. o 600602
18. 46 4. 0 116.25 | ‘1418 0. 32 14. 51 0.25 ] 1433 ]} 0.41 | 03430 | 3. o 60 ‘o060 *2
18. 52 2,20 116.39 | ‘1427 0. 37 13. o} 0.28 | ‘1429 | 0.50 | 03435 | 9. o |61 3|61 5
18. 58 3.45 |16. 49 | 1429 0.47 18.45 | 0.33 | -1432 | 0.53 | 03422 [21. o |60 °4/59 '8
19. 2 6. ol17. 7| *1421 0. 51 19.50 | 0.36 | 1427 ] 1. 1| 03430 {22. 0 {604,599
19. 11 5.45 |17.30 | ‘1414 0.57 19.10 | 0.42 | ‘1420 | 1.37 | 03431 {22.10 {60460 "1
19. 14 8.30 |17.42 | ‘1420 1. 5 20.35 | 0.49 | *1430 | 1.52 | ‘03467 [23. o |60 '5/60°5
19. 25 9-40 l17.51 | ‘1422 1.12 19. o] 0.52 | ‘1428 ] 2. 3| ‘03481
19. 32 11.55 |17.59 | ‘1421 1.17 19.20 | 0.55 | ‘1432 | 2. 8 | 03477
19. 39 13.20 [18. 7 | 1422 1.29 17.20 | 0.59 | 1425 | 2.17 | 03495
19. 45 1125 {18.17 | *1418 1. 34 17.10 | 1. 7 | ‘1429 | 2.21 | .°03479
19. 53 12, o |18.28 | ‘1419 1. 41 15.10 | 1.17 | ‘1420 | 2.31 | 03525
20.18 10. 5 ]18.38 | 1411 1. 47 17.55 | 1.25 | 1417 | 2.38 | -03521
20. 23 11.10 |18.44 | "1415 1.57 22. o] 1.30 | *1408 | 2.47 '03§77
20. 33 11. 5 |18.46 | *1412 1.58 21.35 | 1.37 | 1403 | 2.57 | 03555
20, 38 10.25 [18.50 | ‘1422 2. 3 23.25| 1.40 | ‘1397 | 3. 2 | 03577
20. 42 13. o J18.55 | 1420 - 2. 16 22. 5| 1.45 | ‘1390 | 4. 4 | ‘03680
20. 53 10.25 |18.59 | ‘1425 2. 20 22.40 | 1.48 | ‘1400 | 4.24 | ‘03642
20. 57 12.15 {19. 7 | ‘1420 2.25 20.15 § 1.51 | ‘1396 | 4.46 | ‘03647
21. 3 10. 5lig.17 | ‘1418 2. 33. 26. o| 1.58 | 1406 | 5.32 | ‘03613
21,11 10. 55 J19. 26 | ‘1412 2. 40 24.25 | 2. 3| ‘1410 | 5.51 | 03607
21.18 12.25 1g. 34 | "1401 2. 47 30.30| 2. g | ‘1404 | 6. © *03600
21.27 12.20 |19.38 | 1397 2. 51 25.35 | 2.18 | ‘1402 | 7. 8 | 03600
21. 34 8.55 19.45 | *1400 2. 54 23.50 | 2.26 | 1387 | 7.53 | ‘03617
21. 41 7-45 |19.50 | ‘1404 3 2 27.10 | 2.33 | 1398 | 8.11 | 03609
21.52 10.55 |20. 1 | ‘1403 3.17 19.40 | 2.36 ] -1404 | 8.20 | 03616
21. 54 10.10 {20. 8 | ‘1411 3.22 20. o 2.43| 1400 | 8.30 | 03610
22. O 12.42 20.14 | "1409 g ;g 19. zg 2. go '14.22 g. o| 03610
22, 2 12. 15 |20.20 | ‘1422 . 22.15) 2.57 | ‘141
22. 9 13. 45 J20. 32 | ‘1422 3. 47 15.45] 3. o | ‘1417
22. 10 13. 20 |zo.39 | ‘1430 3.52 18.20 § 3. 6| ‘1400
22.16 16. 0 |20.47 | ‘1425 3.56 16,15 | 3.13 | 1378
22.23 17. 0 |20.54 | ‘1431 4 2 18.10 | 3.20 | 1368
22. 30 lg;io :o. ?c7> 1424 4.1; xg. 45 2 22 '137;
L 1421 4.2 15. o} 3.2 137
22. 46 19. O |21.18 | ‘1414 4. 30 14.50 | 3.33 | 1387
22,58 20. 20 |21.27 | ‘1405 4. 36 14. o] 3.36 | *1391
23.13 11.30 |21.34 | ‘1406 4 46 17. 5] 3.39 | 1388
23.23 10. 15 |21. 47 | ‘1411 4. 52 17.25 1 3.44 | 1395
23. 32 10. 20 |21.54 | ‘1407 5. o 16.30 | 3.47 | 1391
23. 37 10. O |21.57 | ‘1410 5 8 18.25 | 3.51 | ‘1401
23.52 10. 40 |22, 3| ‘1405 5.16 18.25 ] 3.55 | *1399
23. 59 11. 25 |22. 6 | "1409 5. 27 14.25 | 4. o | "1409
22. 11 | ‘1404 5. 39 14. o] 4. 5| ‘1406
22.20 | ‘1409 5. 46 14.25 | 4.11 | ‘1407
22.29 | ‘1406 6. o 11.15 | 4.20 | 1394
22.39 | 1406 6. 3 10.25 | 4.29 | ‘1399
22.45 | ‘1404 6.12 10.25 | 4.36 | ‘1404
22.57 | ‘1406 6. 20 12.20 | 4.48 | ‘1419
23.10 | *1398 6. 30 13.30 | 4.57 | ‘1411
23.20 | "1399 6. 38 13. o| 5. 3| ‘1415
23.25 | ‘1403 6. 42 13. o} 5. 7| "1417
23.36;| ‘1414 6. 52 11.25 | 5.16 | ‘1409
23. 44 | 1418 7. 2 12.20 § 5.20 | *1412
23.53 | ‘1425 7. 11 9.55 | 5.25 | ‘1409
23.59 | ‘1426 7. 18 9.45 | 5.33 | -1417

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

GrEeNwIcH OBSERVATIONS, 1869, C



(xviii) INDICATIONS OF THE MAGNETOMETERS
; BECER 223 . 5 i 5 s 828 . HEEER ; i
£ ERFEEH I L LI R F g \55%s| 2 5808 4 | T
SH | Western clali: : EE |H | & E B8 .'55:" Thermo- gH Western | S5 |8 z EE |E |8 FE 8 e Thermo-
EE | Ded B |ME83l B8 |m=S8| BS | meters. B Y . Ea H38z]| By |S88¢8 | BE | meters.
82 eclina- 29 |S 8 g3 o99] g% g3 | Declina- g3 |Bog5l a3 Sgel ad
g . $3a |§eFB| 3@ |4BRB| @ Sulas ga . S 558 3@ |=%®8| 82 |guims
Gg | ton S5 |Bzxe| B3 |Zzme| &g (HE|ME 65| tom | Sg |RpeT) Sg |£g=T| O3 HEITE
S O gg‘ms ] EESS & mgotgo S S ‘;o:“';ﬁla S tgs‘a ] E%tgﬂ
= B geme] A [pars) A 52188 = RS RS L -
Mar. 3 Mar. 3 ) Mar. g Mar. 9 Mar.
h m ] A7) h m h m h m [ o h m ) 7] V] h m h m b m o )
7.20 |20. 8.50 | 5.40 | ‘1415 5.32 [20.17. 5] 3.45 | ‘1425 | 6.27 | ‘03658
7.24 g. o 5.52 | ‘1417 5. 40 17.10 | 3.50 { 1416 | 6.32 | 03659
7. 30 8.30] 6. o ‘1413 5. 59 11.25 | 3.56 | 1422 | 6.53 | ‘03650
7. 42 8.20f 6. 6| ‘1417 6. 5 10.40 | 3.59 | '1433} 7. 3| 03663
7-47 g.-50 | 6.10| ‘1421 6. 10 12. o] 4. 4| ‘1428 ] 7.10 | ‘03660
7.53 9-25 ] 6.16 | ‘1420 ) 4 7| 1425 ] 7.17 | r03670
8.13 9.45] 6.23 | r1425 6. 30 1215 | 4.12 | *1430 | 7.22 | 03666
8. 41 g- o] 6.37 1 ‘1421 6. 50 17. o | 4.16 | ‘1425 | 7.48 | 03680
9. o 8.10] 6.46 | ‘1424 6.57 14.20 | 4.21 | ‘1435 ] 8. 1| 03660
6.55 | ‘1427 7. 2 14. o | 4.26 | ‘1431 | 8.10| 03673
7. 3| ‘1424 7. 10 12.35 | 4.30 | ‘1434 | 8.22 | *03643
7. 71 ‘1415 7.18 13.20 | 4.35 | ‘1429 | 8.28 | *03650
7.17 | ‘1420 7. 26 12. 5] 4.38 | 1425 | 8.51 | ‘03642
7.24 | "1418 a4l 732 13. 0| 4.40 | ‘1428 | 9.10 | ‘03644
7.28 | °1420 7.38 11.20 | 4.45 | 1425} g.18 | 03630
7.35 | ‘1416 7.48 | 10, 5| 4.47 | ‘1427 | 9.28 | 03650
7.45 | 1416 7.54 | 5. 0 451 | '1418 ] g.42 | ‘03601
7.51 | ‘1422 8. o 1.45 | 5. 6| 1431 | 9. 44 | 03605
7.56 | ‘1419 8.12 [20. 6. o] 5.13 | ‘1429 | 9.54 | "03579
8. 3| ‘1421 8.22 {19.59.45 | 5.20 | ‘1420 J1o. 3 | ‘03583
8. 9| ‘1413 8.37 53.10 | 5.27 | ‘1424 |10.12 | 03561
8. 18 | ‘1421 8.48 |19.57.20 | 5.33 | ‘1420 [J10.18 03567
8.26 | ‘1418 8.56 [20. 6. o] 5.40 | ‘1426 J10.25 | *03540
8.35 | ‘1415 9. 3 8. o] 5.48 | *1421 |10.31 | ‘03550
8.46 | ‘1421 9.17 1. o| 5.55 | ‘1425 |vo.37 | 03537
8.53 | ‘1415 9. 27 6.50 | 6. o '1423 [11. 3| 03595
8.58 | ‘1418 9. 38 1.25 | 6. 6 | 1427 |11.10 | ‘03565
g. 48 |20. 5. 40 (1) Jr1-18] 03561
Mar. g Mar. g Mar. g Mar. g 10.12 |19.55.20 | 6.20 | ‘1433 J11.29 | 03523
o. 0]20.13.40] 0. 0| ‘1430 | 0. 0| 03520 | 0. o |61 1 61 *o|}| 10. 17 54. 5| 6.26 | ‘1428 |11.42 | *03537
o.20 14. o] o. 7| 1427 | 0.13 | 03520 | 1. o {611 61 *3i]| 10. 28 47.-45 | 6.29 | 1431 |11.53 | 03512
0. 42 13. o| o.17 | 1429 | 0.37 | ‘03523 | 2. o |61 161 2(]|10. 42 46. o] 6.36 | ‘1427 |12. 5 | ‘03517
o. 52 13.30 | 0.25 | 1426 | 0.41 | 03530 ] 3. o (6r-1/61°5/}i11. © 55. o| 6.44 | 1424 J12.13 | 03502
1. 2 13.25 | 0.30 | ‘1423 | 1.44 | 03540 | 9. o |60°7/6o g/} 11.13 5g. o 6.51 | ‘1417 |12.22 | ‘03522
1.13 14. o] 0.37 | 1426 | 1.52 | *03544 |21. o [59°7)59 *5if| 11. 21 5g. o} 6.57 | ‘1421 |12.33 | ‘03502
1.22 13.55 ) 0.50 | ‘1425 ] 2. o] 03540 |22. o |60°059 9|} 11. 28 57.10 | 7. o| ‘1423 |12.39 | ‘03519
1. 50 14.10 | 1. 7| ‘1430 | 2.27 | 03556 [23. o |60 360 3| 11.37 56.25 | 7. 7 | ‘1422 |12.43 [ 03513
2. 0 15. o| 1.17 | ‘1427 | 2.41 | *03558 11. 51 50. 5| 7.15 | ‘1429 {12.52 | ‘03522
2. 7 14. o] 1.24 | *1430 | 2.58 | ‘03570 12, © 54. o] 7.19 | ‘1426 |13. 2 | -@3503
2.29 16.30 | 1.27 | 1427 | 3.28 | 03610 12. 13 47.45 | 7.26 | ‘1429 |13. 7 | 03500
2.52 15.35 | 1.34 | 1432 | 3.40 | ‘03600 12,22 50. o 7.31 | ‘1428 |13.18 | 03521
3.12 17. 5| 1.39 | ‘1429 | 3.50 | 03636 12. 26 50. o] 7.38 | ‘1433 |13.37 | 03528
3.18 16.30 | 1.49 | ‘1429 | 3.52 | ‘03622 12. 32 51.50 | 7. 45 | 1439 {13.47 | 03518 |
3.23 16.55 ] 1.56 | ‘1432 | 4. 3| 03670 12. 38 52. o| 7.49 | ‘1438 J14. 8 | 03539
3.37 15. o 2. 2| '1429 | 4. 8| 03660 12. 52 58.25 | 7.55 | ‘1445 {14.16 | 03539
3.43 16.45| 2. 6| 1433 | 4.12 | 03673 13. 1 59. o| 7.58 | 1439 |14.24 | 03538
3.50 16.20 | 2.26 | *1439 | 4.17 | 03662 13.20 |19.58. o | 8. 4| 1444 |14-44 | "03542
3.57 18.30 | 2.37 | *1436 | 4.22 | 03680 13.40 [20. 5.50 | 8. 7| ‘1435 15. 3| ‘03548
4 3 14.40 | 2.45 | ‘1439 | 4.26 | 03667 13. 47 6.25| 8.13 | *1420 |15.32 | 03537
4.18 11. o} 2.50 | 1436 | 4.38 | *03682 13. 59 5.45 | 8.18 | ‘1404 [15.38 | r03539
431 16. o} 2.56 | *1438 | 4.47 | "03703 14. 7 7. o| 8.25 | ‘1401 [15.43 | 03537
4.37 16. o] 3. 3| ‘1439 | 4.52 | '03698 14. 17 7. o] 8.30 | ‘1403 |16. 7 | 03530
4- 42 16.40 | 3.12 | *1446 | 5.12 | 03689 14.33 5.20] 8.36 | *1407 *x
4.58 12.10 ] 3.15 | 1443 | 5.26 | ‘03662 14. 40 5.55 | 8.44 | ‘1418 J18. 8 | 03491 ‘
5 3 15. 5] 3.20 | ‘1438 | 5.32 | ‘03663 14. 50 6. o) 8.47 | ‘1416 |18.49 | ‘03486
5.13 18. 51 3.23 | ‘1440 | 5.37 | 03662 14. 58 7. o 8.49 | 1421 bl
5.20 17.25 | 3.34 | 1428 | 6. 2| 03644 15. 4 7.30 | 8.55 | ‘1415 |19. 12| 03480
5.23 18.10] 3.40 | ‘1418 } 6.20 | 03660 15, 20 5.55} 8.59 | ‘1416 |19 43 | 03465

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

Cr.

sk is attached to the number, in which instances
The Symbol *** denotes that the magnet has

been generally in a state of agitation. The Symbol (1) denotes that the register bas failed between the preceding and following readings.

The Symbol : attached to a time denotes that the reading will apply equally w
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, an

by the brace shows the amount of the displacement.

ell to a considerable range of time near that which is
d the difference of the numbers included




AT THE ROYAL OBSERVATORY, GGREENWICH, IN THE YEAR 1869. (Xix)

! 3 k- - | 29 . : . s @ . ® . .
- g g153%e g |TERe| g |Tell S g 1538 #|TERe| B |Tre
'S.g Western g 18P ES] SH 1 g 4 ££] €5 | Thermo- %g Western | SE EBEs] g5 | EBES| B85 | Thermo-
E5 | ook S5 (m85E| Fu | 5288 B5 | mews ||| B3 e | Sy (=858 Fx [SZ8E| Eh | mewn

83 eclina- 83 |82 88} &2 «8§ g3 - g3 Declina- 273 E:ﬁg‘ g3 28] g%
ga 84 |E52Bl g |58 8| B4 LuTaglll 24| 34 |55 ga (5828 24 (oo
(53 tion. G g 'g%"ﬁj&‘ g -Bgmﬁ" 5 g E,’D Ea &g tion. &8 _§.§,’:}E" g |22mE 55 =S hicE
K 3 |tEqs| 2 | 5EE| = |EgiES S 3 |5Eqs 2 |5ErE| S |ERRS
I > 58|85 = = |geRel A |gRes) A 18382
Mar. g Mar. g Mar. g Mar. g Mar. g
h wm [} ’ " h mn h m h m o o h m o " h m h m h m - o o
15.28 [20. 5.30 | 9.15 | "1401 J19.47 | 03460 22,40 |20.12.35 |14.22 | ‘1415
15.33 6.45) 9.19°| "1411 J20.. 5 | ‘03455 22. 46 11. 0 |14.30 | ‘141
15. 40 6. o] g9.25 | *1413 |20. 10 | 03457 22. 52 11.20 |14.37 | ‘1418
15. 55 7. of 9.30 | ‘1409 f21. 7 | "03422 23, 2 10. 0 |14.50 | °1417
16. 2 7.45 | 9.35 | 1415 |21.32 | *03430 23.22 12.55 |15. 6 | 1421
16. 19 6.30} 9.38 | ‘1412 J21.38 | -03417 23. 28 12.30 }15.16 | ‘1419
16. 26 | 7.10 | 9.41 | ‘1417 J21.47 | 03415 23. 32 13.10 |15.20 | '1416
16. 37 6. 5| 9.46 | ‘1409 121.56 | -03423 23. 37 13, o |15.24 | *1419
16.'42 6. 5 9.54 | '1394 J22.13 | -03421 23. 50 16. 15 |15.29 | ‘1415
16. 46 7. o] 9.58 | 1386 |22.22 | ‘03410 23. 59 18. 10 |15.36 | ‘1421
16. 52 6. 5]|10. 2| *1388 |22.26 | ‘03420 15. 40 | ‘1417
17. © 6.30 |1o. 7| 1384 J22.39 | 03425 ' " |15.55 | 1419
17. 19 6.55 J1o.11 | ‘1381 §22.42 | *03420 15.58 | 1421
17. 30 6. o j1o.16 | -1386 J23. 2 | ‘03421 16. 2 | ‘1419
17. 40 6. 45 J10.18 | 1381 [23. 40 | 03430 16. 4 | ‘1422
17. 45 6. o |1o.20 | 1383 |23.59 | 03440 16. 7 | ‘1419
18. 2 5.10 j10.25 | ‘1377 16. 10 | 1421
18, 7 6.15 }10.28 | 1380 16.13 | ‘1419
18, 14 7. o [10.37 *1371 16. 16 | ‘1421
18. 21 6.30 [10.40 | "1375 16,18 | 1419
18. 43 7. 5 |10.45 | 1381 16.27 | "1424
18. 48 6.20 |10.47 | "1379 16.33 | ‘1421
18.52 7.15 |10.50 | 1386 ‘ 16. 38 | ‘1423
18.57 5.50 {10.55 | 1393 16. 40 | ‘1421
18. 59 ‘6. ol11. o *1397 16.46 | ‘1423
19. 3 420 |11, 5| 1395 16. 50 | ‘1423
9. 11 6.20 {11. 7| ‘1401 16.54 | 1419
19.33 6.20 [11.10 | 1393 17. o | ‘1422
19. 37 6.50 j11.20 |. 1405 17. 5| ‘1421
19. 46 6. 5 |11.25 | *1403 17. 14 | ‘1423
19. 52 3.25 |11.33 | ‘1410 17.17 | ‘1422
20. © 4.55 [11.37 | ‘1413 17.25 | 1424
20. 3 7. 5 |11.44 | ‘1410 17.28 | ‘1421
20. g 6. o |11.48 | ‘1409 ’ 17.35 | ‘1421
20. 12 8.25 |11.57 | ‘1422 . 17.40 | ‘1424
20. 16 6. o |12, 4| ‘1415 17. 48 | ‘1421
20, 20 7. o |12, 7| ‘1408 17.58 | ‘1423
20. 37 5.30 |12. 14 | 1403 - ) 18. 4| ‘1419
20. 49 6. 25 }12.20 | ‘1407 : 18. 7| "1425
20.52 | © 6. o ]12.26 | ‘1402 : 18. g | ‘1423
20.55 |  7.25|12.33 | 1396 18.15 | ‘1422
21. 3 7. 5 112,40 | 1399 : 18.24 | ‘1419
21. 8 5.35 J12.46 | "1390 | | 18.30 | ‘1421
21. 20 5.45 [12. 49 | 1398 : 18.35 | ‘1418
21.23 7.10 [12.53 | °1408 . . 1 18.39 | ‘1421
21.29 | - 6.55 [12.56 | ‘1413 18.50 | ‘1417
21. 36 10.45 |13. 3 | ‘1418 . ’ ' 18. 55 | ‘1421
21. 39 10.25 [13. 8 { ‘1415 . ' 18.58 | 1417
21. 42 11.25 |13.16 | ‘1419 Ig. 1| ‘1420
21. 50 g.20 |13.26 | "1425 19. 5| 1415
21. 54 11.20 [13.28 | '1423 19. 10 | ‘1422
21.58 10.20 |13.35 | ‘1422 19.15 | ‘1419
22. 2 12.25 J13.46 | ‘1417 19. 22 | 1423
22. 8 10. 55 J13.50 | ‘1420 19. 26 | ‘1421
22. 12 11. 40 [13.56 | *1418 19. 32 | ‘1422
22.24 | . 8.20 |14. 5| "1420 19.36 | ‘1419
22. 30 10.30 |14.14 | 1418 : 19. 38 | ‘1422
22. 37 10.55 J14. 16} 1419 19.45 | 1421

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

¢ g 22T . ¢ | g29 ¢ | Readings < g |.B2F . ¢ |B2F . @ | Readin,
E g |s28g| B T2gd| E| o ||| LE B lszig| L8 [TEEE]| LB | e
S SE |EBEE| S8 8% 25| EF | Thermo- ||| SE g5 | EPLEl 58 8P £ | §E | Thermo-
B3 Western EE mEss| BES @ég‘g ES meters. B3 Western 8 Eésg Ed Ezgsi E S meters,
52 | Dectin- | 53 [B5EE| §2 |ow8g| 2 |soooll| §8 | Deins | £3 {E5EE| 32 |L%BE| B muros
S g tion. 58 |Saxb| Sz |Sgee| G2 ;% oE S g tion. Bg |Semb| S8 | EgmE Gg Eg Eg
S > ‘6""::5:?: ] 535‘5 bl m«lidu < 3 '5&::5:9: 3 5“5‘5 T 0| > &
= A A A CREF AT = = | A g R SREEIE
Mar. g Mar.10 Mar.10 Mar.10
h m|o ¢ 7" h m h h m o o h m} o A h m h m h m o o
19. 53 | ‘1417 1.35 [20.15.45 | 1.30 | 1426 ] 2.30 | 03550
19.58 | ‘1422 I. 41 15.55 | 1.35 | *1421 | 3. 4 | 03548
20. 5| ‘1422 1. 52 19.25 | 1.43 | 1413 ] 3.20 | 03538
20. 8 | ‘1417 1.58 17.55 ] 1.48 | "1419 ] 5. 2 | ‘03572
20.14 | ‘1420 2. 8 20.45 | 1.57 | "1412 | 5.22 | ‘03562
20.17 | ‘1416 2. 11 21. o 2. 8| ‘1420 5.37 | 03398
20.20 | ‘1418 2. 28 17. o] 2.19 | ‘1424 | 5.43 | 03590
20.25 | 1413 2. 30 17.40 | 2.27 | ‘1427 ] 5.52 | 03598
20.32 | ‘1417 2. 42 13. 5] 2.33 1 ‘1430 | 6. o| 03580
20.36 | ‘1413 2. 56 12.20 | 2.37 | 1426 ] 6. 4 | 03579
20. 45 | *1415 3. o 11.30 | 2.44 | *1417 ]| 6.12 | 03560
20.53 | ‘1412 3. 7 12.40 | 2.51 | ‘1418 | 6.16 | 03560
20.57 | ‘1416 3.20 13.10 ] 2.56 | ‘1417 | 6.24 | *03545
21. 1| ‘1412 3.38 12.45 ] 3. 6| 1426 | 6.37 | *03554
21. 7| ‘1415 3.43 13.10 ] 3.17 | ‘1417 | 6.43 | ‘03546
21.20 | "I411 3. 50 12.40 | 3.25 | 1422 | 7. o | 03549
21.25 | 1413 4. 9 12.55 | 3.33 | ‘1420 | 7.27 | *03540
21.30 | ‘1410 4. 12 14.10 | 3.36 | 1421 | 7.33 | 03557
21.36 | ‘1418 (1) | 3.45 | 1418 ] 7.40 | 03535
21.52 | ‘1405 4. 33 13.20 ] 3.50 | ‘1418 | 7.47 | ‘03541
21.58 | ‘1410 443 14.25 | 4. o | 1424 | 7.52 | 03523
22. 0| °1407 449 13.30 | 4. 6| *1426 | 7.56 | ‘03517
22. 5| ‘1410 4- 58 12.55 | 4.10 | ‘1430 | 8. 3| 03519
22. 8| °1405 5 8 8. 5 () | 8.16 | 03506
22. 15 | ‘1409 5.17 8.10 | 4.34 | 1427 ] 8.34 | ‘03512
22.24 | '1403 5.18 7.20 | 4.38 | *1423 | 8.42 | ‘03501
22.33 | ‘1409 5.22 [20. 7.10| 4.43 | 1425 ] 8.53 | ‘03503
22.36 | ‘1413 5.37 110.44.35 | 4.47 | 1423 | 8.59 | ‘03497
22.39 | ‘1410 5. 47 44.55 | 4.55 | *1418 | 9. g | 03506
22.43 | ‘1414 6. 10 59.25 | 5. o| 1420 ] 9.24 | *03509
22. 48 | ‘1409 6.16 [19.59.40 | 5. 5| ‘1418 ] 9.32 | ‘03502
22.55 | *1407 6.24 |20, 3. 5| 5. 7| ‘1420 9.46 | 03517
22.57 | ‘1409 6. 30 2.50 | 5.10 | ‘1416 J10. 8 | 03510
22.58 | 1403 6. 40 5,25 | 5.13 | ‘1418 J10.17 | 03520
23. 1| ‘1408 6. 51 4.40 ] 5.18 | *1411 {10.22 | ‘03524
23. 5| ‘1405 6.58 6.10 ] 5.30 | 1378 J10.30 | 03518
23. 8| ‘1410 7.17 6.35] 5.33 | *1375 J10.50 | 03524
23.16 | 1413 7. 30 0.10 | 5.46 | 1434 J11. o | 03538
23.24 | ‘1417 7. 37 4. o] 5.53 | ‘1444 |11.10 | ‘03513
23.29 | 1414 7. 42 o. o] 5.55 | *1449 J11.29 | ‘03420
23.34 | 1418 7.46 |20, 1.40 | 5.58 | ‘1453 |11.34 | 03422
23.37 | 1414 7.58 [19.54.50 | 6. 5| 1448 |11.42 | 03412
23.40 | ‘1417 8. 8 57.45 ] 6.13 | *1443 |11.52 | 03442
23.44 | ‘1414 8.13 55.50 | 6.17 | ‘1437 J12. 2 | ‘03446
23.53 | ‘1421 8.23 [19.56.25 | 6.22 | *1438 J12.11 | 03453
23.59 | ‘1424 8.33 [20. 0.10 | 6.26 | *1430 |12.37 | ‘03442
— 8.45 [19.59.20 | 6.30 | *1427 |12.53 | 03470
Mar.10 Mar.10 Mar.10 Mar.10 8.52 |20. 2. o] 6.41 | 1433 |13. o | ‘03478
0. 0 20.18.10] 0. o | ‘1424 | 0. o | 03439 | 0. o [60*7)61 0| 8.59 2. of 6.49 | 1428 |13. 7 03485
o. 10 17. o o.10| ‘1418 | o. 3| 03440 | 1. o |60°660°9)| g. 6 o.10 | 6.58 | <1431 |13.25 | ‘03492
0. 20 18.55 1 0.18 | ‘1420 | 0.13 | "03450 | 2. o |p0°4:60-5]| 9.18 |z0. 0.55 | 7.13 | *1427 |13.46 | 03515
o. 35 13.45 ] 0.29 | ‘1410 | 0.30 | 03445 | 3. o |60°560°5]| g.32 [19.58.10 | 7.24 | ‘1417 |14. o | *03510
0. 49 12.55 ] 0.45 | 1403 | 1. o | *03492 | 6. o [60-9/61-1|| 9.42 |20. 0.15 ] 7.28 | ‘1420 |14.13 | 03520
0. 49 11.40 | 0.57 | *1413 | 1.24 | *03500 | g. o [61°0:61°5 9. 51 2.35 | 7.33 | 1435 |14.46 | 03517
0.55 14.55 ) 1. 7| 1421 | 1.42 | *03502 |21. o |61 061 1)|10. 3 2. 51 7.36 | ‘1445 |15, 7 | 03505
1. 7 16.15 | 1.15 | ‘1424 | 1.57 | *03503 |22. o |60-8/60°8| 10. 10 1.20 ] 7.38 | ‘1450 |15.17 | 03510
1.23 15.55 | 1.21 | rx422 | 2. 3| 03524 |23. o |60-6/60°6]}|10. 27 3.30 | 7.44 | *1440 |15.24 | 03501
1. 30 16.55 | 1.27 | ‘1420 2. 17 | 03532 I 10. 41 3.20] 7.50 | *1451 |15.53 03524
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 mferrgd from obserYatigns made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol ; attached to a time den_otes 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 TRE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

S ; | H27T EE s : . PEEEE- NEEL . .
E £ 1583 2 |%8%s| g |teire|l f EREEEH I it I B i
S5 | Western Gl ,°z-§ '§E-¢ EZEE :_g_é Thermo- Ly Western ch SB§§ icla g’iﬁ 'g Thermo-
g . ES fasg B4 ;ﬁ:agg B8 meters E . E__'é Eé’a‘g E_g @38& B Y meters.
§£ Declina- 5(2 5%58 5(2‘ ,_.""SE g'z — 5(2 Declina- 513 PR g% ~,‘_‘ga g3 —
2 : £ g2 .ol & F° .91 2 e g & : 4 go .31 g s3] g« SRR
sg | v | og |sgs| o [fgxe| o5 SEISE| o5 | v | oF |sg5t| °F [£85%| °F S50k
. = 8258 = |ER-E| 2 BIEA) 8 L hin B el BERE T
Mar.10 Mar.10 Mar.10 . |} Mar.10 Mar.10
B mlo 4+ »u b m ' h m h m| o ° B m o ¢+ ul]lh m h m h m o °
10.53 |20. 3.45 | 7.55 | *1440 |16.20 | 03522 20. 47 |20.10.25 |15.10 | ‘1419 '
1. 11 20.40 | 8. 5| 1457 |16.23 | *03524 21. 3 11. o |15.22 | ‘1412
11.16 22. o| 8.15 | ‘1450 |16.44 | ‘03515 21. 10 10.20 |15.39 | ‘1416
11.28 15.55 | 8.20 | *1455 116.53 | -03524 21,27 10.25 {15. 47 | ‘1416
11. 37 14.40 | 8,24 | 1453 |17. o] °03525 21. 31 9.40 |16. o "1419
11. 49 7. o| 8.32 | 1456 |17.27 | 03535 21.33 10.30 |16. 11 | ‘1425
12. 2 1I. o | 8.46 | ‘1441 |18. 8 | 03537 21. 51 g.50 [16.18 | 1423
12, 7 10.20 | 8.53 | 1444 |18.13 | 03539 122. 16 10. 15 |16.25 | ‘1430
12.16 10. o| 9. o ‘1428 }18.53 | 03526 122,27 9.35 [16.34 | 1426
12. 21 8.40] 9. 5| "1416 J19. o | 03530 22. 42 11. o |16.46 | ‘1426
12. 27 8.25} 9.11 | 1425 J1g. 7 | ‘03525 22. 46 10. 5]16.54 | ‘1421
12. 40 2. o] 9.20| ‘1427 J1g9.10 | ‘03322 22.53 11.55 [17. 8| ‘1417 -
12. 48 1.15 | 9.25 | '1430 lig. 11 | *03530 22,59 | 10,25 J17.19 | ‘1421
13. 2 0.45 ] 9.30 | ‘1428 |19.15 | 03523 23. 3 13. 517,24 | 1417
13.18 5. 0] 9 36 | 1432 19. 48 *03526, 23. 14 15.40 J17. 40 | °1418
13.23 5. 5] 9.47 | *1432 |20. 1| *03522 23. 38 14.45 §17.58 | ‘1422
13. 32 6.40 | 9.54 | 1421 |20.16 | *03530 23. 47 15.20 |18. 5 | ‘1420
13. 39 6.35| 9.58 | *1418 |20.26 | ‘03523 23. 59 16.20 |18.12 | "1416
13. 57 9. o |to. 2 | °1420 |21.26 | 03521 18.15 | ‘1419
14. 2 8.55 |10.10 | ‘1414 [22.22 | 03505 18.22 | ‘1422
14. 20 12.20 |10.16 | °1420 ]22.53 | 03489 18.33 | ‘1419
14. 30 11.10 [10.25 | 1421 [23. 1 | °03503 18. 40 | ‘1421
14+ 44 10. 50 [10.35 | 1416 [23.12 | ‘03498 , 18. 47 | "1418
14. 56 8.55 |10.44 | 1417 123.38 | 03484 18.51 | ‘1420
15. 4 8.25 |10.53 | 1414 |23.59 | 03496 18.58 | ‘1418
15. 13 9. 50 {10.58 | ‘1419 , 19. 3| 1420
15. 23 8. olir. g | 1455 19.12 | ‘1412
15. 33 7.50 |11.20 | 1436 19.16 | ‘1415
15. 46 g. o |11.28 | ‘1424 19.19 | ‘1408
l5-57 9. 5 111.35 'l428 19. 24 ‘1410
16. 20 7.40 [11.44 | °1424 19. 28 | ‘1409
16. 32 8.10 |11.48 | "1429 19.36 | 1405
16. 40 6.10 J11.D53 | 1442 »ee
16. 53 6.15 |12. 3| ‘1433 19.48 | ‘1407
17. © 7.40 |12. g | 1436 2
17. 9 6. 40 |12.16 | ‘1428 20. 3 | -1405
17.13 6.35 [12.26 | 1419 20.12 | ‘1412
17.26 7.40 |12.32 | ‘1415 20.25 | ‘1416
17. 48 8.10 |12.37 |- "1412 20.33 | ‘1412
18. g 10.20 |12.40 | ‘1414 20.43 | ‘1407
18.13 9.30 |12.45 | ‘1411 21. 1| ‘1406
18. 30 10. 50 [12.58 | ‘1415 21.12 | 1404
18. 42 10.55 |13. 7 | ‘1420 21.23 | *1408
18.58 10. o |13.16 | "1413 21.31 | "1403
19. 8 11.25 [13.29 | 1411 21.36 | 1408
19. 12 9-50 |13.35 | ‘1412 21.43 | ‘1405
19.15 10.40 |13. 45 | 1417 ’ 21.58 | ‘1413
19. 22 9.30 [13.54 | ‘1414 22.13 | ‘1414
19. 32 9.25 |14. 1 | "1409 22.16 | 1411
19. 36 10.35 |14.10 | ‘1416 22.20 | ‘1414
19. 40 9.20 |14.16 | ‘1415 22.24 | ‘1410
19. 45 9. 5114.23 | *1419 : 22.30 | ‘1416
19. 50 10.20 |14.29 | ‘1416 22.36 | 1413
20. 10 6.10 J14.35 | ‘1419 22.45 | ‘1412
20.23 8.50 |14.40 | "1417 22.55 | ‘1412
20. 32 9.10 {14.46 | *1420 23. 3| <1423
20. 38 10. 50 J14.57 | ‘1419 23. 5| 1416
20. 42 g.20 [15. 5| ‘1416 23.14 ‘ ‘1424

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




(xxii) INDICATIONS OF THE MAGNETOMETERS
N ; |[B2F . s | 827P . 5 i S S |82 . 5 | 22T s ¢ | Readings
g E 3’g§§ ,a.qé w’ggg ,ﬁ.g. Rea‘?fl‘ngs .::'E & gﬁ%% ':’E EE%E - Ofg
BE | yestern | 35 |BSEE| BB |2fEE| BB | Themo (f BE ) L | 2T (3 FEE|l 28 VEPES] 8T | Thermo-
By | e | ps (2588l By |RS3E| EE | mees )| EE : B |Z85g| BS |MEgE| ES | metes
% | Detin- | 85 18588 53 | =35 BR (gumg|l| £4 | Dt | §8 (E5fE| 24 (338( 38 (uglwe
S g tion. &8 |SgeBl ©og |ggeB] O ‘é’o glll ©g tion, o8 |SgeE| ©§ 23Rl S |ZgE|E
g § E8x § |[E5 s g ZDbi>& g g Eh . w 3 E&;;’S s & |3 &
= BO|EeEE) 2 |gRRE] B 55|53 = S |gaEe| = |gRRs| F |5d|52
Mar.10 Mar.18 Mar.18
h m [ ¢ U h m h m h m ° o h ml| o 4 " h m h m h m ) o
23.17 | °1412 10. 3|20, 5.55 | 5.17 | 1434
23.22 | *1409 10. 13 5.45 | 5.23 | 1424
23.28 | ‘1410 10.23 |20. 6. o] 5.33 | ‘1416
23.35 | 1405 10. 47 |19.55.50 | 5.40 | "1409
23.59 | "1416 10.53 [19.55.15 | 5.45 | ‘1415
11,17 {20, 0.55 | 5.47 | ‘1414
Mar.18 Mar.18 Mar.a18 Mar.18 1. 26 o.50 | 5.51 | ‘1422
0. 0 20.20. o| 0. o *1403 | 1. o | "03491% o. o [60°4/60°7(||12. © 4.20 | 5.55| ‘1418
o.12 19.35 ) 0.15 | ‘1403 | 3. o | '03637* 1. o |60-4/60°7 6. 3| ‘1426
0. 22 20.10 | 0.23 | 1408 | 9. o | ‘03606* 3. o [606/60 9 6. 6| ‘1424
o. 56 18. o 0.29 { *1406 {21. o | ‘03534% 9. o {61 °2{61°5 6.10 | ‘1427
1. 3 18.30 ] 0.34 | ‘1407 21. o |60 °8l61 *2 6.15 | ‘1424
1.12 21.25 | 0.37 | ‘1405 22. o (60 -7{60 ‘8 6.26 | 1431
1. 20 1g-20 ] 0.45 | ‘1410 23. o |6o'4/6o 5 6.45 | ‘1435
1.23 20.50 | 0.49 | ‘1408 6.50 | ‘1427
1. 32 19.55 | 0.56 | ‘1412 6.57 | ‘1428
1. 42 23.45] 1. o] ‘1417 7. 6] 1423
1. bo 19.551 1. 8| ‘1420 7.14 | ‘1425
1. 52 20.15 ] 1. 14 | *1428 7.18 | ‘1422
G 1. 20 | ‘1420 7.24 | ‘1422
2. 14 17. o} 1.24 | ‘1418 7.28 | 1426
2. 26 24.25 ] 1.28 | *1421 7.33 | ‘1434
2.39 6.15] 1.34 | ‘1416 7.36 | ‘1422
2. 56 8.30| 1.40 | ‘1421 7.46 | ‘1439
3. 12 14. o] 1.46 | 1425 7.50 | 1436
3.27 21.40 | 1.50 | ‘1423 8. o 'I449
3.38 28.25 ) 8. 5| ‘1444
3. 47 21.30 | 2.15 | ‘1436 8.10 | ‘1450
3.52 21.20 | 2.18 | °1432 8.14 | ‘1448
4 8 25.10| 2.30 | ‘1447 8.21 | ‘1458
4 16 17.25) 2.36 | 1431 8.29 | ‘1465
4. 33 15.45 ) 2.40 | "1415 8.34 | ‘1445
441 17. 5] 2.46 | ‘1428 \ 8.36 | ‘1428
4. 50 17. 5] 2.55 | *1436 8.39 | ‘1433
4. 52 16. 10 | 2.59 | 1434 8.45 | ‘1425
4. 57 16.25 | 3. 5| 1435 8.49 | 1431
5 4 13.55 1 3.15 | ‘1446 8.55 | ‘1437
5.14 15.40 | 3.17 | ‘1449 g. 4| ‘1439
5. 22 15.45 | 3.26 | ‘1450 g.24 | ‘1443
5. 38 10.55 | 3.40 | ‘1459 9. 44 | ‘1440
5. 52 g.20 | 3.45 | 1444 10, 4| ‘1442
5.58 1o. 5] 3.49 | 1433 10,23 | *1435
6.16 g.30] 3.53 | *1430 10.36 | ‘1440
6. 22 9-40| 3.59 | ‘1434 10.50 | ‘1464
6.33 8.45] 4. g | 1433 10.54 | ‘1461
6. 40 8.50 | 4.14 | -1426 10.59 | ‘1466
7- 4 [20. 3.45} 4.18 | ‘1409 11. 5| ‘1470
7.24 {19.59.30 | 4.26 | ‘1418 11.23 | *1451
7. 32 55.35 1 4.31 | 1411 11.30 | "1449
7-47 |19-59.50 | 4.35 | ‘1418 11.36 | "1444
7.52 |20. 2.45| 4.39 | ‘1413 11. 45 | ‘1439
7. 57 1.55 ] 4.46 | ‘1415 11.58 | ‘1427
8.13 6.30 | 4.53 | 1414 12. 7| ‘1425
8. 24 12. 5] 4.57 | "1405
8. 41 g- o} 5 ol 1413 Apr. 2 Apr. 2 Apr. 2 Apr. 2
8. 52 g-301 5. 3| ‘1417 o. o0l20.12. o] 0. o} 1412} 0. o | 03332 | o. o |60 9612
9. 33 5.451 5. 7| r1412 0. 22 14.55 | 0.18 | ‘1415 | o.32 03354 | 1. o [60°7|60 7
9. 47 4.55 1 5.11 | 1425 ' 0. 38 17.45 | 0.24 | '1413] 1. 2 03362 | 2. o |60 *6/60 *6|

‘Llie indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbel { 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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2273 ; | 8285 ¢ in ; ¢ B2l ¢ |H3% g i
g EREEEE IR L E I R gl Elesgel B |125g| 3| "ure
B8 | western | 55 |SPER| S5 | 22EE] 8 Thermo- ||| E& | Western | 85 |EPEE| 55 | EPE5| 55 | Thermo-
E & By HES8] By |RSSE| By | meters By . B HEcsl BE |SSS3| BE | meters.
83 | Declina- | 8§35 |B 58] 85 |~=E8| §% - g5 | Declima- | 8% |ECEE| 5% |_w88| §3 = :
2o ) g |8 el 22 [F2°8] 22 [l £2 | tion. ES (el 25 |Bona| 29 (HEl=s
r_’;g tion, G g Egk«i‘ sg | s8R &y m%b& oy CR-] ;Ehh S g EE;:‘;. o§ o &
2 |3 {9 3 o 859 LA o S ] 3 S ame 1 5 3>E S a8 le S
3 3 |gaHE] g [gEXe] g s8lsd|ll 3 AR B [pRreE] R jes|sE
Apr. 2 Apr. 2 Apr. 2 Apr. 2 Apr. 2 Apr. 2 Apr. 2
b m | o + n A m h m h m | o | o B m o 4+ wu b m b m h m|Jo | o
0.58 |20.17.40 | 0.30 | ‘1415 | 1.48 | 03362 | 3. o |60°6/60°g|}{12.55 |19.54. o | 8.16 | ‘1438 |12.39 | ‘03165
1. 8 19. 0| 0.36 | "1413 | 1.54 | 03370 | 9. o [60°4{60°4(}[13. 5 |20, 4.20 | 8.23 | ‘1427 |12.49 | *03187
1. 36 20.10 | 0.40 | ‘1416 | 2. g | 03362 }21. o |60°3/60-3|[|13.12 |20, 7.20 | 8.29 | ‘1419 [12.57 | ‘03150
1. 46 19.20 | 0.45 | *1413 | 2.23 | ‘03362 [22. o (60 °3/603(|/13. 40 (19.52.25 | 8.39 | ‘1428 {13. 7 | ‘03150
1. 55 19.50 | 0.51 | 1416 | 2.54 | *03378 |23. o |60 °0bg 5|}/ 13. 46 53. o] 8.45 | 1423 ]13.16 | 03112
2.13 17.55 | 0.55 | 1414 | 3.27 | 03389 13. 49 51.55 1 8.47 | ‘1427 |13.22 | 03120
2. 47 19.45 1 1. 9| ‘1421 ] 4. 7| ‘03421 13. 56 57.10 | 8.52 | -1422 }13.33 | 03043
3.15 19. o] 1.17 | *1422 | 4.28 | ‘03430 14 4 56.10 | 8.56 | 1424 |13.40 | 03061
3. 50 19.30 | 1.34 | 1425 | 4.58 [ 03456 14. 9 57.10 | 9. 2 | ‘1409 |13.46 | 03047
4. © 18.50 | 1.43 | "1420 | 5. 8 | ‘03467 14.18 55.25 | g.12 | "1416 |14. o | 03107
4. 13 20. o 1.56 | 1424 | 5.13 | ‘03472 14. 29 54.45 ] 9.15 | ‘1424 J14. 9 | 03023
4. 32 19.30 | 2. 8| 1417 ] 5.22 | 03490 14. 35 55.50 | 9.23 | ‘1442 J14.17 | ‘03046
4. 38 19.35 ] 2.23 | *1423 | 5.26 | ‘03489 14. 42 53.15 | 9.27 | "1450 |14.22 | 03043
449 18.55 | 2.31 | *1429 | 5.34 | ‘03517 14-49 51.10 | 9.34 | 1436 14.23 | ‘03050
4.55 18.45] 2.37 | 1433 ] 5.43 | 03520 14. 53 53.25 | 9.38 | 1430 14.24 | ‘03047
5. 3 16.20 | 2.45 | ‘1439 | 5.50 | ‘03532 5. 3 49-20 | 9.44 | 1424 l14.30 | ‘03050
5.18 12.20 | 3.14 | 1435 ] 6.16 | ‘03492 15. 8 49-55 ] 9.47 1 1429 114. 33 | ‘03042
5.30 [20. 2. 5| 3.35 | *1438 ] 6.24 | 03500 15.16 47-10 | 9.52 | ‘1419 |14.38 | 03050
5,48 |19.54. 5] 3.49 | ‘1443 | 6.39 | 03483 15. 21 46.351 9.56 | 1422 j14.43 | 03018
6. 1 58.55 ] 4. 9| 1442 | 6.47 | *03489 15. 22 44-40 |10. o | ‘1418 |14.49 | "03023
6.13 59.40 | 4.25 | 1446 | 6.52 | 03480 15. 29 47. o |1o. 5| ‘1411 [14.57 | 03083
6.22 [19.58.45 | 4.31 | 1443} 7. 7 | ‘03483 15. 40 44. 10 |10, 7 | °1420 |14.59 | ‘03088
6.34 (20. 5,351 4.38 | 1447 | 7.14 | '03478 15. 5o 48.10 |10, 11 | ‘1424 [15, 4 | 03075
6. 50 12, O] 4.49 | ‘1443 | 7.26 | '03486 15. 56 49.30 J10.15 | ‘1425 |15. 8 | ‘03085
7. © 7301 4.55 | ‘1445 | 7.37 | ‘03478 16. 11 56. o |10.24 | *1432 |15.12 | 03084
7. 9 9.15 | 5. 4| 1441 | 7.41 | 03483 16. 20 53. o {10.34 | ‘1423 {15.16 | *030g0
7. 19 7.451 5. 7| 1445 ] 7.57 | 03481 16. 30 5g. 15 |10.38 | ‘1420 [15.22 | °03083
7.28 g.10 | 5.16 | 1437 | 7.59 | ‘03477 16.39 [19.59. 45 |10. 44 | ‘1426 |15.27 | 03095
2.35 8,20 5.20 | 1437 | 8. 6| ‘03483 16.52 |20. 1.50 |10.47 | ‘1420 }15.31 | ‘03138
7- 43 7-40 | 5.26 | ‘1432 | 8.10 | ‘03478 17. © 3.35 |10.53 | =1425 |15.34 | ‘03144
7. 53 3.15] 5.30 | ‘1440 ] 8.16 | 03480 17- 39 2.50 |10.57 | ‘1422 |15.42 | 03144
8. 3 0.20 | 5.35 ] 1452 | 8.30 | ‘03452 17- 43 1. 5|11. 4| ‘1418 J15.50 | 03166
8.24 10. o] 65.42 | 1462 ] 8.39 | ‘03454 17. 91 2.25 |11. 7 | 1420 |15.57 | 03163
8. 36 7- 51 5.51 | 1485 | 8.47 | ‘03442 18. 10 2.25 |11.13 | *1415 |16. 14 | ‘03214
8. 42 6.40 | 5.59 | ‘1477 | 8.50 | ‘03442 18.13 1.40 |11.16 | "1416 116.16 | ‘03203
8. 50 4 o) 6. 4| *14741 9. 2 | 03393 18. 27 2.50 |11.23 | 1410 J16.19 | ‘03217
8.58 |20. 1.55] 6.17 | *1455 | 9.23 | ‘03422 18. 33 1.55 |11.33 | ‘1405 |16.22 | ‘03210
9. 8119.45.45] 6.25 | ‘1461 | g.47 | 03350 18. 50 2.20 |11.36 | -1407 |16.26 | *03238
9. 19 40.35 | 6.35 | 1457 | 9.57 | ‘03360 18. 57 2. o |11.43 | ‘1404 |16.38 | ‘03270
9. 34 57. o] 6.40 | *1450 |10. 1 | 03353 . 19. © 3. o [11.55 | 1417 {16.51 | 03314
9. 50 50.50 | 6.48 | ‘1445 |10. 8 | 03362 19. 11 2.10 |12. 2| 1418 J17. 9| 03338
1o. 3 59.10 | 6.54 | ‘1430 |10.12 | ‘03358 19. 16 3. of12. 7| ‘1404 ]17.42 | 03361
10.17 57.10] 7. o] 1434 J10.20 | 03362 1g. 20 2.20 |12.15 | 1392 |17.48 | 03360
10. 31 53. o] 7. 5| 1436 J10.30 | 03346 19. 33 2.40 |12.23 | ‘1377 |17.53 | 03367
10. 42 58.20 | 7. g | ‘1431 J10.38 | 03347 19. 50 2. o |12.26 | 1386 [18.45 | ‘03388
10. 43 58. o 7.12 | ‘1433 |10.40 | 03340 19. 57 2. 45 [12.31 | ‘1403 xdk
1. 8 48,55 | 7.16 | ‘1422 |10.47 | *03344 20. 8 2. 0]12.37 ] ‘1416 |19.32 | 03395
I1.17 48.20 ] 7.20 | 1425 |10.57 | 03314 20. 20 2.20 |12. 44 | "1407 bl
11.28 50.55 | 7.25 | 1430 J11.15 | 03290 20. 30 3. 0 )12.55 | *1425 [20.32 | ‘033qg0
11. 40 48.45 | 7.27 | ‘1427 |11.20 | 03294 20. 40 2.55 |12.58 | ‘1411 e
11. 47 50.45] 7.32 | ‘1430 {11.25 | ‘03290 20. 41 3.40 J13. 6 | 1405 |20.59 | ‘03391
11.53 50. o 7.37 | 1423 [11.32 | ‘03292 : 20, 57 3.30 {13.13 | ‘1385 f21. 6| ‘03386
12. 5 53.40 | 7.45 | ‘1426 |11.41 | 03280 21. © 2.50 |13.18 | *1377 |21.10 | ‘03400
12.18 {1g.56. o | 7.47 | ‘1425 |11.56 | 03274 21. 4 5. 5]13.23 | ‘1380 J21.17 | ‘03390
12.25 [20. 3. o] 7.55 | ‘1430 |12. 6 | ‘03230 21. 20 4. o 13.28 | “1371 |21.32 | -03387
12.32 [19.58. 51} 7.59 | '1415 |12.12 | ‘03217 21. 30 5.10 |13.35 | 1373 |22.20 | *03395
12. 43 52. 5| 8 4| 1427 |12.20 | 03194 21. 40 5. 0 [13.38 | 1376 6))
12. 50 50.40 | 8. 7| 1431 |12.30 | *03230 21. 44 6. o [13.43 | '1373 |23. o | 03345

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

S s |8387% . 5 | E28 ¢ 5 di 5 ;5 | 898T . 5 | B27T . 5 adi
£ JE 1528 g [5E%s] g T L2 g153%s| £ |95 F |
) Western =€ ’555‘3 25 gztﬁ €% | Thermo- ge Western S |EPES ek 35%"5 SE | Thermo-
¥ e | By (=gEE| Ex |E35E| By | mewers ||| By | Weom | By (S258) vy | G285 B5 | mews
$3 | Dectina- | 83 |SS5E| 33 |2%585| 32 [ooioglll B3 | Decine | 32 (E55El 838 |gw3f| 33 Duias
Sg | ton | Og |fpme| og |fgmC| S5 |GEINE| S5 | e | OF |Zgee) g |fpet| 0% |ZERE
R 5 |5aHE H |[pErs S xS |52 = = |gadEl 2 |2EXE| & |z5(33
Apr. 2 Apr. 2 Apr. 2 Apr. 2
h m o 1 " h m h m h m 0 o h m o ) u h m h m b m o )
21.56 |20, 6. 5 |13.46 | 1359 [23.24 | 03320 20.45 { ‘1401
22, © 7. o [13. 50" 1361 [23.42 | ‘03327 20. 49 | ‘1404
22. 18 7.55 113.56 | 1356 |23.59 | '03338 20.55 | *1399
1 114 3| 1361 20. 58 | ‘1401
23. 4 g.30 |14. 8| -1357 21. 1| 1398
23. 11 10.15 |14.15 | 1369 21. 6| r1400
23. 35 11. 30 |14.22 | *1385 2111 | 1397
23. 59 14. © |14.27 | ‘1399 21,16 | ‘1401
14.33 | ‘1411 21.25 | 1395
14.41 | ‘1423 21.33 | 1399
14.48 | 1416 21.37 | 1397
14.55 | *1415 21.43 | *1399
14.59 | ‘1420 21. 49 | 1397
15. 6 | ‘1409 21.55 ) ‘1400
15,15 | ‘1401 22. 4| 1398
15.19 | *1393 22.13 | ‘1401
15.25 | 1386 22.20 | °1399
15.27 | 1389 (ty
15.30 | 1385 23. 5] ‘1404
15.35 | *1394 23. g | 1408
15.42 | *1389 23.15 | ‘1407
15,46 | 1395 23.25 | 1410
15.56 | ‘1417 23.35 | ‘1407
16. 5| 1416 23.45 | 1413
16.15 | ‘1417 23.50 | 1410
16.22 | ‘1410 23.59 | 1416
16.25 | ‘1401
16.33 | 1413 Apr.14 Apr.i4 Apr.14
16.46 | *1399 23. o [20. g.30 |23. o ‘1403 |23. 5| 03370
17. o | *1398 23. 26 12.15 |23. 15 | ‘1404 |23. 41 | *03375
17. 6| ‘1401 23. 29 6.20 }23.25 | *1404 {23.52 | ‘03318
17.12 | *1398 23. 42 14.10 |23.38 | 1464
17.23 | *1403 23. 52 4. 0 |23.54 | 1390
17.45 | ‘1406
17.50 | ‘1406 Apr.a5 Apr.ab Apr.ab Apr.15
17.53 | .*1402 0. 020. 4. o] 0. 5| ‘1416 ] 0.15 | *03366 | . o |60 7621
17.58 | ‘1407 o. 2 11.40 | o.12 | ‘1404 | 0.28 | *03434 | 1. o {60°7/61°7
18. g | *1405 o.12 6.20 | 0.16 | ‘1418 | 0.33 | 03420 | 3. o |61°262°1
18.14 | *1407 0.16 12. 5] 0.24 | 1398 | 0.40 | ‘03441 | 9. © [59°8i6o-0
18.17 | ‘1405 0. 19 3.55] o0.27 | *1422 | o.42 | ‘03437 |21. o [61° 161"}
18.28 | ‘1407 o. 22 8. o . (1) | o.58 | ‘03480 |22. o |60-7i60 7
18.42 | ‘1404 o. 25 7,20} 0.58 | 1436 | 1. 2 | ‘03505 |23. o |60 ‘8|60 ‘8
18.49 | *1408 0. 32 7.30 f 1. 71 ‘1448 | 1. 9 | 03478
19. 3| ‘1406 o. 35 1. 5 117 1422 | 111 | 03486
1g. 8| *1408 0. 42 8.20] 1.27 | 1480 { 1.25 | 03437
19.15 | ‘1405 o. 50 14.20 | 1.3 1447 | 1.43 | 03435
19. 24 | 1408 0.53 12.45 | 1.41 | 1453 ] 2.12 | 03458 .
19.29 | ‘1403 0. 57 21, 51 1.55 | *1429 ] 2.20 | ‘03505
19. 40 | ‘1406 I. 4 17.30 ] 2. 8| 1466 ] 2.29 | °*03578
19. 44 | ‘1403 I.10 | " 21.40 | 2.15 | -1451 | 2.31 | 03565
19. 50 | ‘1407 1.12 20. o} 2.25 | 1466 | 2.34 | *03598
19.55 | ‘1403 1.14 22.40 | 2.39 | ‘1442 ] 2.38 | 03620
20. 3| ‘1406 1.17 20.20 } 2.47 | 1481 ) 2.40 | ‘03605
20.10 | ‘1402 1.23 26.45 | 2.57 | 1500 | 2.48 | ‘03650
20.24 | ‘1405 .27 20.40 | 3. 4| ‘1486 | 2.5z | ‘03658
20.28 | ‘1402 1. 30 23.20] 3. 10| *1523 | 3. 2 | ‘03646
20.33 | *140b 1. 35 24. o 3.24 ] 1465 3. 7| 03673
20.36 | ‘1402 1. 53 34. 5] 3.34 | 1446 ] 3.12 | 03721

they are inferred from observations made with the telescope in the ancient manner.

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances

The Symbol *** denotes that the magnct has

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.

been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings. -
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5 5 | 22T g 3 {8273 3 i : 2278 . [228 . : i

-qg) é, .é-g% ‘Z‘,) .n§> ,,-3;3‘) g g Rea:)ifl'ngs °a’ g '§.‘=’ § g qé v_gg g § Rea;imgs
'g’&' Wester .-gé '55§§ 'gi,_: 55‘55 _'5"-" Thermo- SB Western SH '55?::{: SE ;‘:’.Zg*{s "é[-.‘ Thermo-
E 8 estern } g |MacSg BEE |RS8L| BE | meters E & . By (Becel By |mES8]| By | meters
E% | Dectima- | §3 |Sw 98| 52 2275 | §3 . £ | Decina- | =28 |SL 88 53 |_<5&| 53
&g ; 2L |Bamd] £5 |Fans | 25 |HE|=5|]|| B2 | tion gd |5°.8) ga |g° S| B4 |mg|my
og | tom | &8 |SERT| 5§ [SERY | S§ IgElFE] S Sg (S8Rl &g [SERE S (HE(XE

< 5 |EAHE = |gR¥E | 4 55l & S [52A8| § |5EXE) 3 (53|53

Apr.15 Apr.1 Apr.15 Aprab Aprab Apr.15
h m o + 1 h m h m h m o o h m o A h m h m A m o o
2. o [20.32.20] 3.36 | ‘1449 | 3.17 | 03698 6.53 (20.11.35 | 8. 8| 1357 | 7.19 | 03604
2.12 38.55 } 3.38 | 1426 | 3.1g | ‘03720 6. 57 10.45 ] 8.10 | 1328 | 7.20 | 03555
2. 22 35.20 | 3.48 | 1478 | 3.22 | 03699 7. 3 |20.18.55 | 8. 17 | 1436 ] 7.27 | 03523
2.23 32.20) 3.55 | *1438 | 3.29 | ‘03741 7.10 |19.59. o | 8.25 | *1391 | 7.32 | 03505
2.27 34.55 ) 4. o| r1410] 3.30 | ‘03730 7.12 [20. 0.20 | 8.29 | ‘1394 | 7.39 | ‘03401
2. 30 33,20 4. 4| 1413 | 3.32 | 03746 7.20 |19.47.20 | 8.35 | 1371 | 7.43 | *03442
2. 32 34. 30 4. 6| ‘1398 [ 3.37 ‘03717 7.29 (20.11. 20 8.37 -1396 7. 46 03437
2. 37 29.50 | 4.12 | 1387 | 3.42 | ‘03690 7.32 14. o] 8.41 | 1377 | 8. 2| 03927
2.38 30.30} 4.23 ] *1415] 3.43 | 03702 7.37 6.30 | 8.45| ‘1373 | 8. 5| 03552
2. 42 25.50 | 4.26 | 1408 | 3.44 | 03683 7. 42 11.30 | 8.47 | 1376 | 8. 6 | 03580
2. 47 19.50 | 4.30 | 1415 | 3.48 | 03699 7. 47 13.15 | 8.54 | 1366 ™M
3. o 30.55 | 4.33 | 1405 | 3.50 | 03686 7.57 |20. 3.40 | 9. 1| 1381 | 8.27 | ‘03376
3. 4 27.20 | 4.37 | ‘1419 | 3.52 | 03695 8. 3 19.37. o] 9. 5| 1372 ] 8.32 | ‘03413
3. 10 24. 5] 4.40| 1416} 3.57 | 03682 8. 8 27.10) 9.15 | *1310 ) 8,35 | ‘03402
3.20 17.30 | 4.44 | 1420 ] 4. 1| 03693 8. 20 50. 20 (1) | 8.39 | ‘03434
3.27 16. 0} 4.47 | 1413 | 4. 7 | '03697 8. 22 45.451 9.26 | 1341 | 8.45 | +03382
3.33 22.55 | 4.51 | ‘1432 | 4. 11 | *03684 : 8.24 47.25 | 9. 28 | ‘1356 | 8.53 | 03226
3. 38 21.20 | 4.55 | ‘1419 [ 4.18 | 03688 8. 29 34.30 | g.33 | ‘1323 ] 8.56 | 03233
3. 40 22.50 ] 4.59 | ‘1440 | 4. 21 | ‘03704 8.33 39.25 | 9.37 | *1367 } 8.58 | 03220
3. 42 21.20 | 5. 3| '1433 | 4.27 | 03710 8. 38 30.20 | 9.42 | 1359 ] 9. 2 | ‘03373
3.46 22.30 | 5.13 | ‘1460 | 4.28 | ‘03724 8. 42 29.15 | 9.48 | ‘1357 | 9.12 | 03098
3. 48 21.30 | 5.18 | ‘1441 | 4.30 | 03717 8.53 50.20] g.55 | 1367 | 9.17 | 03188
3.51 23.50 | 5.23 | ‘1445 | 4.33 | 03744 8.57 49.15 j1o. 6 [ 1353} g.19 | 03130
3.59 17.45 | 5.29 | 1454 | 4. 37 | 03739 8. 59 50. o |10.14 | ‘1364 | 9.32 | 03370
4 7 20.45 ) 5.35 | ‘1472 | 442 | 03767 9. 3 41.55 J1o.19 | ‘1370 } 9.43 | '©3495
4. 12 19.20 | 5.43 | "1435 | 4.52 | 03800 9. 12 47.20 |10.26 | 1333 | 9.57 | 03414
4.13 20. 0| 5.46 | 1451 | 5. o | -03749 9.13 54. o ]10.35 | 1382 f10. 2 | 03454
4. 22 17.35 | 5.48 | '1447 | 5.11 | 03743 9. 21 |19.45.10 |10.38 | ‘1370 f10. 7 | ‘03485
4.29 17. 5| 5.57 | 1499 | 5. 16 | 03759 9-33 [z0. 9. 5 |10.43 | 137 |10.12 | 03413
4. 32 18. o] 6. o} ‘1493 | 5.21 | 03750 9. 40 4.55 |10.44 | *1369 10,14 | 03433
4. 36 16,20 ] 6. 3| ‘1504 | 5.24 [ 03766 9. 51 2.30 |10.47 | 1383 J10.23 | *03062
440 17.45 | 6. 6| ‘1495 | 5.29 | 03757 10. 2 3. o |10.53 | 1333 J10.30 | ‘03142
443 15. o 6. 8 [ 150z | 5.32 | -03780 10. 11 6.35 {10.56 | *13g0 f10.33 | ‘03058
4. 48 17.20 | 6.15 | ‘1479 | 5.37 | 03773 10. 14 4.55 {11. 5 *1446 [10.39 | 03276
4. 52 14.30 | 6.19 | ‘1422 | 5. 39 | 03791 10.16 120. 5.25 |11. 7] ‘1444 }10.45 | 03155
4.58 8.30 ] 6.24 | 1451 ] 5.43 | 03738 10.33 [19.15.25 |11.14 | *1469 |10.47 | 03163
5. 3 11.25 | 6.28 | ‘1441 ] 5.47 | 03746 10. 47 26. 50 |11.18 | ‘1450 J10. 50 | *03133
5.11 17.25 | 6.37 | *1463 | 5.51 | 03736 (1) |r11.24 | 1423 fro.52 | ‘03157
5.17 13.20 | 6.45 | 1418 | 5.57 | 03759 11.11 31.30 [11.30 | ‘1430 f10.57 | *03206
5.23 16.55 | 6.48 | ‘1463 | 6. o | *03729 11. 13 38.30 |11.36 | *1386 [11. 2 | *03195
5.28 20.55 ] 6.53 | 1443} 6. 1| 03734 11.22 35. o f11.42 | 1396 ji1. 8 | '03213
5.32 10.20 ] 6.56 | *1460 | 6. 3| *03683 11. 30 45.10 J11.49 | *1319 J11.12 | 03203
5.36 7.15 1 7. o} ‘1438 | 6. 9| 03742 11.35 40.35 f11.54 | ‘1334 f11.17 | *03210
5. 41 6. o) 7. 3| ‘1426 6.11 | 03733 11. 41 48.55 |11.56 | 1310 f11.23 | 03162
5. 42 6.45| 7. 7| ‘1446 | 6. 15| 03765 1. 44 53. 10 () {11.30| 03137
5.47 2.35| 7.14 | 1434} 6.18 | 03778 11. 50 36.10 |13.39 | *1310 |11.32 | ‘03060
5. 59 31. 5] 7.20 | 1392 | 6.25 | ‘03743 11.57 44.25 |13.52 | *1396 J11.37 | 03003
6. 3 18.10 | 7.23 | ‘1412 | 6.28 | 03705 12. © 41.10 |14. o | ‘1300 |11.41 | ‘03047
6. 7 |20. 5.10| 7.25 | ‘1404 | 6.33 | 03728 12.15 5.15 |14.13 | “13go |11.43 | 02952
6.12 |19.57.20 | 7.28 | ‘1411 | 6.37 "03687 12. 21 21.20 |14.18 | *1375 |11. 50 | ‘02902
6.16 59.55 | 7.30 | 1402 [ 6. 40 | 03700 12. 30 14.55 |14.31 | ‘1409 [12. 0| ‘02990
6. 19 55.45 | 7.34 | "1433 | 6.47 | 03659 12. 40 20.30 |14.44 | ‘1304 J12. 3 | ‘03083
6. 22 53.35) 7.36 | "1438 ) 6.49 | ‘03650 12.52 | 18.30 |14.53 | *1342 |12. 5| 02845
6.29 | 59.25| 7.47 | ‘1404 | 6.51 | 03660 12.58 | 20.10 |15. o | 1359 |12. 7 | 02800
6.36 1 52.10| 7.56 | 1384 | 7. 3| 03610 13, 1 20.15 [15. 6 | *1345 12.17 | 02914
6.42 [19.53.50 | 8. o | *1390 | 7. 7 | 03638 13. g 30.15 [15. 9 | ‘1350 {12.21 | 02833
6.47 |20, 5.30| 8. 3! ‘1375 | 7.12 | 03588 13,11 56. 20 |15.23 | 1310 J12.24 | ‘02802
6. 50 5. 0] 8 5} 1390 | 7.16 | ‘03637 13. 17 47.10 (1) Jrz.27 | 02830
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
April 15. The photographic trace for Horizontal Force was off the sheet in the direction of diminishing force from g*, 15, to
oh. 26™, ; from 11k, 56™. to 13b, 39™, ; and from 15h, 23m, to 16", 18™.

GreeNwICH OBSERVATIONS, 1869. D



(xxvi) INDICATIONS OF THE MAGNETOMETERS
qé E .gg"g g E A j;% % .g Reagings g qas .g é% 3 qa; A E ':g ?-; qg: Rea(;llfngs
SH Western st |EELE] g5 |2FE5| EE | Thermo- cla 'S.::* SBEE <8 SE&Z| =8 Thermo-
ES . By (Ricsl BR [S888| BE | meters. By | Western | -2y IREZ5] £y s488| &8 meters.
g2 Declina- g3 |3X22 52 g & e g3 : g 1’258 g2 “agl g3
g2 | 7 85 |25%8| 52 |L588| B2 [Taroalll E® | Dt | 33 (ExBE| 52 |o%PE| 82 (Ruime
5 tion. 58 |Spme g |SamE| &g He iRy 58 tion. &g (S| 59 |22 | 58§ AR
3 2 |EEgs| £ |5ESE| 2 |E2|RE| S S|SR4z °F |3E0s| 8 |2REE
Apr.b Apr.15 Apr.15 Apr.a5 Apr.15 Apr.15
h m o Y7 h m h m b m o o h m (] 7 h m h m h m ° o
13. 18 |19.49. 30 |16.18 | ‘1318 |12.28 | *02820 20. 1 [20. 4. 10 [|21.50 | *1376 |17.50 | ‘03087
13. 20 51.20 [16.23 | 1325 |12.32 | -02850 20. 6 3.30 |21.56 | 1382 |17.56 | ‘03112
13. 37 11. o |16.25 | 1318 |12.36 | ‘02837 20. g 6. 5)22. 4| 1377 |18. o | r03106
13. 48 37.35 |16.32 | ‘1337 |12.40 | 02786 20. 11 3.35 |22.19 | "1378 J18.13 | 03169
13. 50 36.30 [16.36 | 1320 [12.43 | -02795 20. 12 5.10 |22.24 | ‘1373 [18.20 | ‘03190
13. 58 57.30 [16.39 | 1330 |12.52 | ‘02686 20. 22 4. 5 }22.30 | 1383 |18.30 | r03217
14. 10 21. 50 |16.46 | ‘1312 |12.57 | 02715 20. 27 5. o |22.45 | "1375 |18.37 | ‘03220
14. 14 19. 40 |16.57 | 1356 |13. 1| *02558 20. 44 4. 30 J22.50 | "1382 }18.43 | ‘03254
14.20 26.55 |17.10 | 1380 |13. 6 | 02440 20. 49 6.15 J22.59 | *1383 |18.47 | ‘03242
14.29 25. o |17.13 | 1372 |13.12 | 02630 2I1.10 5.55 §23. 3| ‘1389 |18.52 | ‘03278
14. 38 44- 40 |17.28 | 1396 |13.17 | "o2980 21, 29 7.20 |23. 10 | *1385 |18.56 | 03268
14. 59 11.15 |17.34 | ‘1381 }13.19 | *02857 21.32 6.20 }23.19 1 "1395 j19. o | 03286
15. 19 26. o |17.38 | *1397 [13.21 | ‘03022 21. 40 g. 10 |23.23 | ‘1382 |19. 2 | 03280
15. 22 25. 5 J17.42 ] 1382 }13.25 | 02813 21. 46 7.55 }23.27 | *1391 J19. 6| -03300
15. 36 47.10 J17.49 | 1372 |13. 30 | ‘02907 21. 55 10. 5 |23.32 | 1388 J19.13 | ‘03297
15. 38 46.25 J17.52 | *1380 |13.44 | 03027 22. 2 g. o0 ]23.36 | ‘1392 |19.20 | *03303
15. 40 47.20 J17.56 | ‘1364 |13.51 | 02863 22. 9 11. 20 |23.50 | 1396 J19.22 | ‘03326
15. 59 25.20 J18. 1| °1371 |14. 0o | 03003 22.13 10. 5]23.59 | 1393 |19.33 | 03342
16, 8 36.55 |18. 3| ‘1354 |14. 7 | 02854 22,23 10, 45 19.37 | 03339
16. 11 35.25 J18. 9 | *1361 |14.12 | ‘02837 22. 31 12.55 19. 42 | *03350
16. 16 38.10 J18. 11 | ‘1354 |14.19 | 02880 22. 38 11. 30 19.47 | ‘03343
16. 19 [19.33.50 |18.17 | ‘13606 |14.23 | r02928 22. 46 11.20 20. 0 | *03365
16.30 [20. 0.30 |18.19 | ‘1354 |14.29 | ‘02794 22. 52 12. 20 *kk
16. 38 |19.57. 45 |18. 25 | ‘1365 |14.38 | 02707 22. 57 11.15 | 20. 30 | ‘03380
16. 41 57. 5 ]18.30 | 1360 |14.40 | 02691 23. 3 13. 5 20.32 | 03377
16. 50 50.45 J18.33 | 1371 |14.42 | ‘02710 23.16 12. 10 20. 49 | 03394
16. 56 50. o |18.40 | ‘1360 |14.47 | 02810 23. 20 11. 30 21. 8 | 03393
16. 58 52.45 |18.44 | 1376 |15, 1 | 02738 23. 23 12. 50 21.30 | ‘03403
17. 5 57.15 |18.53 | 1356 |15. 7 | ‘02726 23. 30 12. 45 21.37 | 03415
17.20 51. 5 |18.57 | 1373 |15.12 | ‘02745 23. 59 13. o 21.47 | 03410
17. 26 55.35 l1g. o | 1359 |15.19 | ‘02778 21.56 | 03417
17. 30 54. o |19. 5| 1374 |15.22 | 02768 22. 3 [ 03412
17.32 58. 5 |1g9. 7 | <1361 |15.37 | r02903 22.12 | ‘03420
17.39 56. 5 }i1g. 10| 1368 [15.40 | 02845 23. 1 | ‘03400
17. 41 58.25 f1g9.17 | *1353 [15.41 | ‘02805 23.34 | 03390
17. 44 57.20 f1g.20 | *1366 [15.42 | ‘02816 23.49 | 03382
17. 51 56. 45 f19.23 | 1358 l15.44 | 02800 23.53 | 03390
17.55 58. o |19.29 | ‘1369 J15.50 | ‘02862 23.58 | 03380
18. © 57.30 |19.37 | *1372 {15.54 | 02933 23.59 | ‘03380
18. 4 59. o |19.40 | 1367 |15.58 | ‘02957
18. 7 56.20 |19. 47 | ‘1374 J16. 3 | ‘02880 Apr.ab6 Apr.16 Apr.16 Apr.16
#%% lyg.52 | *1365 |16. 7 | ‘02980 o o20.13. o} o. o] 1393 ]| 0. o | 03381 | 0. o 610612
18,23 57.30 J19.57 | *1374 J16.18 | 02987 o. 6 13.20 | o.10 | *1401 | 0.15 | 03382 } 1. o |60°2(60"5
18. 40 [19.55.25 [19.58 | "1372 [16.27 | ‘03016 o. 10 12.45 ] 0.18 | "1393 | 0.39 | 03374 | 2. © 60 *3|60 *5
18.47 |20. ©.20 j20. 2 | °'1382 |16.32 | 02938 o. 32 14. 5] o.20 | 1403 | 0.49.| *03380 | 3. © 60 *8|61 "0
18.51 [19.57.20 |20. 14 | *1368 [16.34 | ‘02942 0. 43 13.20 | 0.25 | ‘1400 | 0.52 | 03373 | 9. o (610610
18.57 {z0. 1.50 |20.19 | 1372 |16.38 | ‘02887 o. 5o 15. o] 0.32 | '1412 | 0.54 | *03383 |21. o |60 5607
19. © [19.57.20 }20.28 | "1368 |16.50 | ‘02923 o. 57 14. o} o.40 | ‘1411 | 0.55 | 03374 |22. o (6o 6607
19. 3 |19.59. 45 |20.33 | 1375 |16.54 | ‘02985 1. 2 15. 5] 0.45 | 1415 | 1. 2 | *03365 [23. o |59°5/59 ‘5
19.13 [20. 0. o |20.37 | 1368 |17. 3 | 03037 1. 8 14. 5| 0.54 | ‘1407 } 1. 6| 03376 |23.35 1597595
19. 16 [19.55.45 |20. 44 | 1366 |17. 7 | ‘03029 1. 18 14.10 | 1. 4| 1424 | 1.12 | 03363
1Q. 20 58.55 |20.50 | 1372 |17.10 | ‘03020 1.23 13. 51 1. 8| ‘1419 | 1.17 | 03375
19. 22 |19.57. 10 |20.58 | 1369 |17.11 | ‘03027 1. 40 13, 5 1.14 | r1431 | 1.22 | 03357
19.27 [20. ©.30 [21. 4 | 1366 [17.14 | ‘03022 1. 45 14. o 1.25 | ‘1416 | 1.24 | 03374
19.37 |20. 1.40 J21.24 | *1374 [17.20 | ‘03038 1. 49 13.10 | 1.32 | *1423 | 1.28 | 03366
19. 39 |19.59. 55 J21.32 | 1372 |17.27 | ‘03025 1. 56 14. o| 1.38 | ‘1407 | 1.33 | 03364
19. 48 |20. 2.55 |21.39 | 1379 |17.36 | ‘03047 2. 7 11.20 | 1.41 | ‘1415 | 1.43 | 03383
19.50 [20. O, 5 2. 45 | 1380 |17.42 | 03070 2.13 11.55 | 1.43 | ‘1411 | 1.48 | 03362
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol: attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (zxvii)

- . 3 'y
S5 | Western SH 15 z Ew S8 | 2BEES| S5 | Thermo- g& Western 25 |EBEE] 86 | 8FEE| €5 | Thermo-
E g . B (M383l BE [S3S8| ES | meters E R BE [=ES8| By |S38C BE | meters.
gS | Declina- 29 |8< 58] 8% 98] 8% |———||| g% | Declina- 28 |3 8%] 935 TEe) g9 25
] . PR g0 3 & | =3 E L R PERY P SR 2B c% ?, 23 ﬁozg L ey prae
S g tion. S§ |SgsE cg |Sgs ) S8 [HEISEl o8 tion. 55 |SgeE| &g |Saee| S8 |80 ¢
& S |EE=s] 2 |BErs| S |EEE2 2 S |EEgs| T8 38| TS bl
= 7 A o= |O= = = | =B oF o=
Apr.16 Apr.a6 Apr.16 Apr.16 Apr.16
‘o 1] 4 h m h m b m, o o h m o W h h m h m o o
20.11. 25 1.47 | ‘1416 | 1.53 | ‘03380 12. 19 {20.25. o] 6.50 1421 |11.52 03184
11.35 | 1.52 | '1413 | 1.59 | 03364 12. 22 22. of 7. o| *1420 [11.58 | ‘03200
12.20 | 2. 3| 1437 ] 2.12 | 03381 12,27 20.55 | 7.10| 1418 |12. 2 | '03184
10.45| 2. 9| ‘1437 | 2.18 | 03373 12. 30 16. 51 7.15 | ‘1420 |12.20 | -03260
10.45 | 2.20 | ‘1412 | 2.32 | ‘03380 12. 32 19. 51 7.22 1417 |12, 27 | ‘03241
12. 15 | 2.30 | ‘1424 | 2.38 { 03387 12. 42 14.45 ] 7.28 1419 }12.34 | 03205
12. o] 2.34 | ‘1416 | 2.42 | 03387 12. 48 14.50 | 7.32 | ‘1417 [12.38 | 03186
10.25 | 2.38 | 1424 ] 2.43 | 03377 12. 51 11.55 | 7.43 | ‘1422 J12.42 | ‘03219
11.55 | 2.42 | ‘1422 | 2.50 | ‘03384 12. 54 9. 5] 8.15| 1418 |12.52 | *03188
10.10 | 2.45 | ‘1426 | 2.57 | ‘03400 13. © 10. o] 8.20 | 1403 |12.58 | 03230
10.30 | 2.48 | ‘1424 | 3. 3| ‘03381 13. 3 7.25 | 8.35 | ‘1435 |[13. o | *03198
9-25 ] 2.53 | ‘1431 | 3.19 | 03390 13.13 5.20 | 8.40 | 1424 |13. 7 | ‘03218
10. o] 3. o '1419 ] 4.41 | 03395 13.23 5.10 ] 8.45| ‘1428 }13. 10 | 03217
g.20) 3.10] 1443 | 4.50 | '03403 13. 32 1.55 | 8.52 | r1417 |13.24 | ‘03255
g.50 [ 3.16 | "1432 | 4.59 [ 03398 13. 38 1. o] 8.55 | ‘1424 |13.31 | *03250
%% | 3,22 | ‘1440 | 5. 10| 03403 13. 46 2. 0| 9. o ‘1419 {13.33 | 03258
8.20 | 3.28 | ‘1432 | 5.14 | ‘03397 13. 57 8.201 9. 5| 1430 [13. 537 | ‘03242
g. ol 3.31 | ‘1436 | 5.30 | 03403 14. 1 7. o] 9. 8| ‘1425 }13.43 | 03250
8. 5] 3.36 | ‘1424 | 5.34 | '03394 14. 10 7.30 ] g.10 | ‘1428 |13.45 | ‘03244
8.40 | 3.39 | '1436 | 5.46 | "03400 14.17 10. o g.14 | ‘1420 |13.50 | ‘03253
8.20 | 3.44 | ‘1425 | 5.50 | ‘03398 14. 37 3.50] g.17 | *1425 J14. 3| 03263
9. o| 3.48 | ‘1428 | 5.56 | 03402 14.57 4.50 ] 9.24 | ‘1420 |14.10 | ‘03247
8. of 3.55 | *1419 | 5.58 | ‘03397 15. 2 3. o] g.26 | ‘1423 |14. 19 | 03237
7.50 ) 4. 5| ‘1427 ] 6. 3| 03404 : 15. 26 12. o] 9.35| ‘1419 |14.20 | ‘03240
8. o] 4.10 | 1420 | 6.10 | 03386 15. 32 11. 5] 9.38 | ‘1421 |14.33 | *03198
7.30 | 4.19 | ‘1428 | 6.14 | "03393 : 15. 40 11.40 } 9.45 | 1418 j14. 40} '03195
8. o 4.23 | ‘1423 | 6.27 | *03398 15. 49 11. 5] 9.48 | 1424 |14.57 | 03212
v.20 | 4.25 | ‘1427 | 7.19 | 03395 15. 55 10.10 | 9.50 | ‘1420 f15. 2 | 03203
7.45 | 4.33 | ‘1421 ) 8. 6 03380 16. © 11.20 |ro. 4| ‘1421 |15. 7 | ‘03208
8. 5| 4.38 | 1425} 8. 8| 03380 16. 10 15.25 f1o. 9 | 1417 [15.10 | ‘03197
8. o| 4.43 | r1421 | 8.22 | 03403 16. 21 13. o l10.16 | *1419 J15.20 | ‘03240
6.55 | 4.47 | ‘1426 | 8.29 | 0d3go 16. 30 12. o |10.20 | 1436 |15.29 | ‘03248
8. ol 4.50 | ‘1422 | 8.37 | 03392 16. 32 13. 20 |10.26 | ‘1414 {15.37 | ‘03230
8.15) 4.54 | ‘1425 | 8. 41 | 03384 16. 40 g.10 |10.31 | ‘1427 J15.52 | 03224
7.20 | 4.57 | ‘1419 | 8.48 | "03392 16. 42 9.35 |10.35 | ‘1420 |16. 2 | 03240
8.10| 5. 2 | ‘1426 | 8.50 | '03387 17. © 6.20 J10. 40 | 1428 {16.13 | ‘03260
7.35 | 5. 5| ‘1423 | 8.55 | ‘03398 17.15 6. 5 ]1o.47 | ‘1442 J16.17 | 03243
7.50 | 5. 8| *1427 | 9. 3| 03387 17.20 6.20 [10.52 | ‘1432 {16.26 | 03260
7.35 | 5.12 | ‘1420 | g. 12| '03395 » 17.37 6. o 1. 2| ‘1425 |16.41 | 03263
6.25| 5.15 | ‘1422 | 9.37 | 03393 17. 45 4.55 |11, 7 | 1431 |16, 46 | 032535
7. o 5.17 | ‘1419 | 9. 40 | ‘03402 17. 49 6.45 [11.12 | '1426 [16.50 | 03270
6. 5) 5.20| ‘1425 ) 9.46 | 03393 17. 57 6. o |i1.18 | 1435 J16.56 | 03272
4.55 ] 5.24 | ‘1420 |I0. g ‘03396 18. 8 8.20 f11.21 | *1430 J17.21 | ‘03302
5.20 | 5.30 | 1416 {10. 14 | 03410 18. 14 8.15 |11.27 | ‘1440 |17.32 | -03304
2.45 | 5.36 | *1424 |10.19 | 03390 . 18, 22 10. o |11.38 | 1432 |[17.56 | 03317
- 1.55 | 5.39 | 1421 J1o.24 | ‘03403 | 18. 29 g.25 |11.43 | ‘1421 [18.10 | €3320
3.10 | 5.43 | *1426 }10.27 | ‘03398 18. 39 11.20 J11.49 | 1440 J18.23 | *03315
2.45 | 5.49 | ‘1415 |10.37 | ‘03410 18.55 9. 10 J11.58 | ‘1407 |18.32 | 03320
3.50 | 5.58 1 1422 |10.43 | ‘03392 19. 8 7.25 f12. 5 | 1419 [18.38 | 03315
1.45 | 6. 3| "1417 |11. 0| 03405 9. 11 5.30 |12. 7| *1417 |18.43 | *03317
13.55 | 6. 9 | ‘1427 J11. 3| ‘03400 » 19. 19 4. 30 |12.22 | 1455 |18.47 | 03325
30.40 | 6.12 | ‘1423 [11.10 | 03406 1g. 28 6.20 |12.33 | ‘1467 |18.51 | *03320
'29.15 | 6.17 | *1430 |11.14 | 033938 19. 38 2.50 |12.38 | ‘1461 |19.20 | 03328
23. o| 6.24 | 1412 |11.18 | *o03401 19. 45 5. 5 [12.45 | ‘1442 {19.36 | ‘03340
22. o 6.30 | r1417 J11.25 | 03375 19. 47 2. 5 |12.48 | ‘1449 [19.43 | *03323
19.20 | 6.34 *1416 |11.38 | 03363 19. 52 5,45 |12.51 | *1436 f19.52 | 03333
21.20 | 6.40 | ‘1422 |I1.40 | ‘03384 1g. 58 4. o |12.58 | ‘1427 |19.55 | 03327
20.25 | 6.47 | ‘1418 |11.47 | 03235 20, 2 6. 5]13. o| "1429 |20. o | 03339

D2



(xxviii) INDICATIONS OF THE MAGNETOMETERS
. e I ¢ | 228, ; ; NEEEH ENEEEN i
g g 1558 g |f58e| g |l g g 55%s) g |%ERg| g e
S5 | w S8 |BFEE] 26 | 8PES| SE | Themo- || SH SE6 |EEEEl S5 | 8P EE| S8 | Thermo-
E g estern | By (H2S5| Ty | SEE8| EH | meters By | Western | 5o (mESEl By | S388] B | meters.
§3° | Declina- | $3 daBg| 83 wE88l 83 |—ll % | Declina- | 83 |Ew8&| E3 “EBg| 8%
£ gR g el 28 g0 S BR |FHE[ME ga g2 8o L] E2 g0 Loy B2 mgIMyg
S g tion. Sg |§gHE| S8 | $ERE| S8 |GE (LGl ©F tion. Sg |Sp=E]l Sg | SgREL B8 |HEluE
= S |BEms| & |zEsE| £ (E2ig) 2 S |EExs| 2 | BEsE] 2 |ES|%S
= ; = o OS = & e} hal = = « = BE Bs
Apr.16 Apr.i6 Apr.16 Apr.16
h m ° 7 " h m h m h - m o ° h m o Y7 h m h m h m o °
20.10 [20. 2.10 [13. 8 | ‘1411 j20. 3 | 03334 20,49 | ‘1404
20. 18 2.20 |13.10 | "I1413 J20.10 | 03338 21. o | *1396
20.22 (20. 4.30 |13.15 | ‘1402 |20.27 | *03335 21. 5| 1398
20.27 |19.58. o {13.29 | 1408 |20.32 | 03310 21.14 | "1393
20. 30 [19.59.30 [13.33 | ‘1406 |20.37 | 03322 21.20 | ‘1398
20. 40 |20, 3.50 [13.37 | 1416 |20.42 | 03325 21.28 | <1387
20. 50 5.15 |13. 42 | 1411 |20.47 | ‘03338 21.33 | ‘1401
21. © 2.15 [13. 46 | '1420 |21.18 | 03337 21.40 | '1390
21. 10 6.25 |13.53 | ‘1411 |21.22 | ‘03325 21.44 | 1398
21.18 4.10 {13.58 | 1419 |22.29 | '03335 21. 48 | *1392
21.22 6. 5|14. o] *1417 ) 21.52 | "1397
21. 30 4.20 |14. 5| °1422 |23.33 | ‘03274 21,55 | 1396
21.32 6. o |14.21 | *1402 |23.59 | ‘03270 21.57 | *1391
21. 52 6.10 |14.25 | 1406 22, 4 | 1395
21. 57 5.40 |14.52 | 1389 22. 7| ‘1390
21. 59 7. ol15. 2| *1394 22.11 | *13g6
22. 2 6.20 |15. g | *1391 22.16 | *1393
22. 8 7.30 |15.17 | *1395 22.20 | *1395
22.11 6.55 |15.23 | *1394 22.28 | 1388
22.15 7.25 |15. 36 | ‘1402 22.33 | 1387
22.30 7.55 115,43 | <1397 S
(1) 15.47 | ‘1400 23. 44 | *1395
23.33 10.30 [15.58 | 1385 23.59 | ‘1399
23.55 12. 40 J16. 1 | °i382
23.59 12.55 |16. 2 | 1386 May13 May 13 May13 May13
16. 81 1381 0. 0{20.11.15] o. o | *1413] 0. o | 03155 | 0. © 60'7’61 7
16.13 | *1387 1. 11 12.25 ) o. 8] 1425} 1. 2| ‘03210 | 1. © 6o '5‘61 9
16.15 | 1384 1. 30 14.45 | 0.20 | 1422 | 1.30 | ‘03244 | 3. o |6o061 "1
16.20 | ‘1399 1. 39 14.40 | 0.25 | 1424 | 1.31 | 0323z | 9. o |59 860 7
16. 24 | <1388 1. 48 16.40 | 0.36 | ‘1423 | 1.42 | "03252 f12. o |59 ~5‘160 5
16. 32 | ‘1401 1. 50 18.30 ] 1. 3| *143c ] 1.50 | 03285 f21. o |59°359 °8
16.34 | 1399 1.58 | 13.25| 1. 8| 1434 | 1.56 | *03245 |22. o 597604
16.38 | ‘1404 2.15 13.25 | 1.12 | *1431 | 2,11 | *03265 123. o |59 -9I6o *7
16. 41 | *1402 2. 30 16.55 | 1.18 | 1438 | 2. 30 | 03267
16. 45 | 1404 2.37 13.50 | 1.23 | "1445 | 2.37 | ‘03243
16. 47 | ‘1402 2. 40 16.20 | 1.29 | 1453 ] 2.40 | 03275
16.48 | ‘1404 2. 46 14.55 | 1.31 | *1465 | 2.47 | 03260
16. 52 | 1398 2. 54 18.10 | 1.33 | 1444 | 2.52 | 03280
16. 56 | ‘1405 3. o 16.10 | 1.40 | ‘1459 | 2.56 | ‘03258
16.59 | 1403 3. 7 20.55 | 1.43 | '1449 | 3. 2 | r03302
17. 6| 1406 3.16 20. 5| 1.49 | "1498 | 3. 7| 03295
17.10 | *1406 3.22 17.20 | 1.55 | -1462 | 3.12 | 03293
17.22 | ‘1415 3.27 17. o] 1.58 | 1471} 3.18 | r03270
18, 3| *1416 3. 38 28.50 | 2. o 1463 | 3.20 | *03280
18.16 | 1420 3.43 22.30 | 2.12 | 1466 | 3.23 | 03255
18.28 | 1416 3. 50 30. of 2.15 | 1458 ] 3.30 | 03298
18.37 | 1418 3.55 24. o 2.17 | r1466 | 331 | ‘03277
18.45 | 1413 3.58 26.20 | 2.20 | ‘1460 | 3.34 | *03310
18.53 | *1416 4. © 23. 5 #%% | 3,40 | 03255
19. 26 | 1407 4. 3 26.10 | 2.26 | 1478 } 3.41 | 03270
19.37 | ‘1410 4 9 19. 40 *x* | 3,46 | 03340
19.54 | *1401 4.13 31.50 | 2.33 | ‘1463 | 3.50 | ‘03300
20, 4 | ‘1405 4. 27 16. 5] 2.35| 1442 | 3.52 | 03346
20.20 | *1391 4. 34 8.35| 2.40 | '1478 | 3.54 | 03317
20.25 | *1395 4-48 25.45 ] 2.43 | *1451 | 4. 2| 03395
0. 28 | *18go 4. 52 18.25 | 2.52 | 1496 | 4. 4 | *03340
20.33 | 1396 4.58 12.10 | 2.59 | 1452 | 4. 11 | ‘03437
20.38 | 1377 5 4 17.10 | 3.10 | 1533 | 4.15 | 03402
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 ina state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(xxix)

¢ s [B2T, s | B2 s 5 | Readin 5 ; 228 ; [B28 ¢ Readin

o F SE[335E LE |SERE| LE | et || LB e HE ARt R

£5 Western 28 BBl 2T |5 : EE | 2& Thermo- i Wi S8 |SZEE S5 | : EF S& | Thermo.

ES . EE 288 By imd38l BEX meters, TR estern | o |HME3al $E |S58¢| BH meters.

?':cg Declina- gﬁ :g'gzg gcg —5“555 §$ YN P g% Declina- §;D‘ g“agg §£ 7,"55,% 5;,32 JETapry

og tion. ICR-] gg:z.f-« g (2Tl O3 CE g 5 tion. 58 §§fz«i‘ S8 |2gmE ) 59 (SE(CE

- 2 |5Ey| 2 |FERE| 2 |ESEE) 2 S |5E2E 3 (EEFE| TS5 5558

l\fayml 3 [ 1 " L’an ;3 D{&y:‘?) h m o o l\%ayml 3 ) ¢ u l\/{ay .{,3 N[h&) :.3 h m o ]
5.11 |20, g.20 | 3.15 | ‘1534 | 4.21 | 03417 11.22 (20. 2. 5| 7.56 | *1372 { 8.16 | ‘03050
5.15 11. o] 3.17 | 1524 | 4.27 | ‘03282 11.37 |19. 7.50 | 7.57 | "1342 | 8.20 | ‘03108
5.28 6.15) 3.20| ‘1514 ] 4.36 | ‘03291 11. 48 30. 5] 8 8| *1426] 8.24 | *03148
5.42 19. 51 3.24| 1516 | 4.37 | 03306 11.52 24,101 8.13 | *1341 | 8.32 | ‘03162
5. 50 15.45 | 3.29 | ‘1484 | 4.42 | 03327 12, 2 21. o} 8.15 | 1363 | 8.35 | 03237
5.54 20.50 | 3.33 | 1492 | 4.48 [ ‘03407 - 12. 10 27.15 () | 837 | 03130
6. 2 10.25 | 3.35| 1518 | 5. 2 | ‘03454 12. 18 24.55 | 8.40 | *1310| 8.39 | ‘03240
6.12 13. of 3.37| ‘1510 § 5. 5| 03435 12. 28 30. 5] 8.48 | ‘1445 ) 8.41 | 03288
6. 28 24.55 ) 3.40 ] 1532 | 5. 7| -03457 12. 33 27.10 | 8.49 | ‘1405 ] 8.43 } ‘03377
6.33 16. 5| 3.44 | ‘1493 | 5.12 | 03426 12. 41 32.40 | 8.54 | 1424 | 8.50 | ‘03303
6. 40 18.35 | 3.50 | ‘1566 { 5.20 | ‘03457 12. 56 41. ol 8.57 | 1310 8.52 [ 02650
6. 47 12.55 | 3.57 | *1596 | 5.25 | 03444 13. 7 39. © (1) | 8.55| ‘02680
6.52 15.30 | 4.10 ] *1692 | 5.30 ] ‘03470 13.18 48. o] 9.47 1310 | 9. o | *02542
6.58 8.50 | 4.14 | 1644 | 5.33 | ‘03458 13.25 47.25 | 9.55 | *1360 | 9. 7 | 02713
7. 3 [20.20. 0| 4.20 | ‘1701 | 5.36 | ‘03464 13. 27 48.30 | 9.59 | ‘1342 | 9. 12 | 02863
7.11 {19.56. 40 | 4.24 | *1651 | 5.39 | ‘03450 13. 32 43. o f1o. 5| 13331 g.17 | 02585
7.17 28.15 | 4.26 | ‘1621 | 5.45 | 03460 13. 38 |19.50.25 |10. 8 | 1343 | 9.22 | ‘02985
7. 21 24.55 ] 4.30 | "1635 ) 5.49 | ‘03484 13.47 |20. 1.55 l10.10 | 1338 | g.27 | ‘02890
7. 28 49.-25 | 4.38 | 1522 | 5.52 | 0351y 13. 52 [19.56.20 |10.17 | *1354 | 9.32 | ‘02999
7. 37 59.30 | 4.42 | "1534 | 5.56 | ‘03463 13. 59 57.30 |10.20 | 1335} 9.33 | ‘02943
7. 47 45.45 1 4.45 | *1499 4 6. 1| *03472 14. 2 55.15 |10.29 | *1387 | g.37 | ‘02990
7. 52 55.35 | 4.47 | ‘1482 | 6.11 | 03438 14. 11 57.50 |10.31 | 1352 | 9. 40 | ‘02943
8. 8 41. 5§ 4.50 | ‘1447 | 6.19 03525 14. 14 57. o {10.34 | 1356 | 9.45 | ‘03315
8.12 58. 5} 5. 7| r1b21 | 6.22 | 03537 14. 17 58.30 [10.36 | ‘1351 | 9.48 | ‘03325
8.19 [19.39. o | 5.14 | 1541 | 6.28 | 03515 14.26 57. 5 }10.39 | "1361 | g.52 | ‘03400
8. 20 |20. 3. 5] 5.21 ] ‘1510 ] 6.32 | *03522 14. 30 5g. 5 ]1o.42 | °1350 j10. 2 *03268
8.23 g.30 | 5.23 | *1520 | 6.36 | 03562 14. 51 54.20 |10.50 | *1310 f10. 7 { ‘03302
8. 30 8.50 | 5.24 | ‘1499 | 6.43 { *03527 14. 59 54. 25 1) lo.11 | 03243
8.40 [20.11.30 | 5.27 | 1503 6.50 | 03545 15. 4 56.20 |11. o | *1194*|10.15 | ‘03272
8. 48 [19. 55. 551 5.28 | ‘1489 ] 6.53 | *03530 15. 12 55.25 J11. 5| *1259*|10. 17 | 03263
8. 50 53.30] 5.30 | ‘1500 | 6.57 | 03677 15, 20 57. 5 111,10 1232*%|10. 22 | 03384
8.57 0.15) 5.32 | ‘1487 | 7. o| ‘03086 15. 32 55.15 |11.15 1235%j10. 26 | ‘03318
9. 1 6. 51535 ‘14961 7. 7 { 03183 15. 41 56.15 f11.20 1231 10.31 | *03360
9. 6 3.20} 5.36 | ‘1481 ] 7. 8| *03140 15. 52 55.50 f11.25 | *1248%10.33 | ‘03340
g.10 20.10} 5.38 | ‘1486 } 7. 9 | 03158 16. ¢ 58. 5 11,28 1265*|10. 38 | 03357
9. 16 21.25 | 5.43 | ‘1463 | 7.11 | 03061 16. 22 57. 5 |11.34 | 1310 |10.40 | 03137
(1) | 5.48 | 1470} 7.12 | 03117 16. 29 59. 45 J11.37 | *1366 |10.45 | 03217
9. 20 52.10 | 5.53 | 1519 § 7.13 | 03110 16. 42 59. o [11. 42 | *1371 |10.46 | ‘03101
g-27 [19-54,30 | 5.57 | *1466 | 7.18 | 03163 16. 46 |19.57.45 [11. 46 | 1353 |10.47 | ‘03047
g.28 [20. 7.55 | 6. 4| ‘1483 | 7.22 | 03148 16.52 |20. 0. o f11.55 | 1382 }10.48 | 02900
g.35 [19.25.10 | 6. 8 1465 | 7.28 | ‘03187 17. 5 [20. o.20 |11.58 | 1377 |10.49 | ‘02802
9. 40 21.10 | 6.10 | ‘1444 | 7.30 | ‘03150 17. 7 {19.59.20 J12. 3 1382 [10.51 | 02693
9-43 20. of 6.17 | 1490 | 7.32 | ‘03170 17. 16 58.45 112. 7 1374 |10.52 | ‘02730
9. 46 16.40 | 6.24 | 1528 | 7.33 | *od107 17.50 |19.59.55 |12. 14 1353 [10.53 | ‘02428
9. 50 31. 5| 6.33 | 1491 } 7.35 | 03138 17.53 {20. 1. o f12.18 1357 |10.57 | 02582
9. 55 27. o| 6.39 | *1523 | 7.36 | 02726 18. 8 0. o |12.23 | 1336 |11. 3| ‘03030
9. 59 28. o] 6.48 | *1514 | 7.40 | ‘02957 18.10 |20. I. o [12.28 1336 |11. 4 | 02918
10. 2 23.20 | 6.54 | *1522 | 7.42 | 02680 18. 15 [19.59. 10 {12.32 1349 {11. 10 | 03055
10. g 37. o| 7. 2] 1586 | 7.45 | ro2720 18.19 (20. 0.30 }12.35 | 1338 J11.12 | 02850
10. 11 36.25 ) 7. 61 "1458 | 7.47 | 02616 18. 32 0.20 }12.37 | ‘1340 J11.18 | 03028
10.17 41.55 | 7.10 | 1480 | 7.48 02850 18.38 1.10 |12. 43 1333 j11.22 | 03110
10. 23 54.55 | 7.22 | 1556 | 7.52 | ro2940 19. 8 2.20 |12.48 | 1346 J11.25 | ‘03043
10. 32 54.50 | 7.25 | 1505 | 7.54 | ‘02473 19. 10 3.55 J12.52 | 1348 j11.32 | 03374
10. 38 52.40 | 7.30 | ‘1540 | 8. o | 02862 19. 17 3. o12.56 | *1339 |11.37 | 03213
10. 49 (19.52.40 | 7.34 ‘1469 § 8. 1 | ‘02570 19. 23 445 J12.59 | ‘1343 |11.50 | 03320
11. g [20.16.10 | 7.4C ‘1425 | 8. 5| 02773 19. 30 3,15 |13. 3| ‘1310 |11.54 | *03290
11.13 [19.51.35 | 7.44 | 1435 | 8. 9| 03124 19. 36 6. 10 1) 2. o 03260
11.18 {19.48.35 | 7.52 | *1367 | 8.12 | *03015 19. 40 4.55 |13.16 | 1310 |12. 2 | ‘03267

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

May 13. The photographic trace for Horizontal Force was off the sheet in the direction of diminishing force from 8%, 15™ to 8% 40™;
from 8", 57™ to gh, 47 ; from 10M 50™ to 11" 34™ ; and frem 13h, 3™ to 13 16™




(xxx) INDICATIONS OF THE MAGNETOMETERS
f). 3 Western "E’, H B i qi": s '§ & § B é = 'fa = Thermo- "S B Western SH |EF E H Bclal § E 8] € B Thermo-
E g . B |ME88| BE |£2288] BE | meters. B H . EE 388l BEE |£288| BE | meters.
§35 | Decina- | 59 |BEE8l 5% |PC8E| 85 ||| 53 | Dectine | §3 |25EE| 55 |_sfE| §3
Eg | tom | &g |Szmc| &g |Zzee| &g HEMEN Sz | e | 8 |Semc| 8z |Faws| &3 (BEHE
A G LA IR S |FE=d| 2 |EE-E| 2 RF|ES
May13 - |May13 May 13 May 13| - May13
k™ m ) ’ " h m h m h m| o o h m o ¢+ W h m h m h m o o
19. 50 20, 4.25 [13.29 | 1358 J12. 3 | 03235 17.14 | 1372 |20.12 | ‘03239
19. 51 5.50 |13.32 | *1350 |12.10 | 03240 17.16 | 1380 |20.21 | ‘03225
19. 58 4-45 |13.35 | 1362 |12.14 | 03273 17.18 | *1375 |20.23 | °03235
20. 10 5.45 }13.37 | ‘1358 J12.19 | ‘03242 17.21 | *1382 |20.30 | 03221
20. 15 7. 0 |13.45 | 1376 |12.23 | ‘03247 17.24 | 1378 [20.35 | ‘03231
20. 21 4. 40 113.47 | 1367 |12.29 | ‘03207 17.27 | *1384 |20. 40 | *03212
20. 27 6. 40 |13.54 | 1377 |12.33 | 03225 17.29 | 1377 |20. 47 | 03220
20. 31 4. 0 ]13.56 | 1371 |12.34 | 03253 17.33 | *1384 J20.50 | ‘03205
20. 35 7. 0 }13.5g | "1376 J12.40 | 03260 17.35 | *1380 }20.55 | ‘03218
20. 41 445 J14. 1| *1372 |12.43 | 03257 17.45 | ‘1389 |20.57 | *03204
20. 46 6.50 f14.11 | *1387 |12.56 | ‘03292 17.49 | *1383 |21.10 | ‘03194
20. 52 6. o |14.14 | 1383 |13. o | 03274 17.55 | *1389 |21.17 | ‘03217
20. 53 8.50 l14.17 | 1387 113. 1| 03280 17.58 | 1385 |21.20 | 03187
21. 3 6.20 |14.1g | 1383 |13. 8 | 03193 18. 2 | '13g0 |21.28 | ‘03202
21. 10 7. o |14.22 | ‘1387 [13.14 | 03203 18, 7| 1387 |21.32 | *031g90
21.13 11.25 Jr4.29 | 1377 f13.20 | 03146 18.10 | ‘1391 |21.37 | ‘03202
21.22 7. 5 |14.32 | *1380 |13.27 | ‘03194 18.14 | ‘1387 |21.42 | 03188
21. 26 9.25 |14.34 | 1375 |13.33 | 03222 18. 17 | *1393 |21.50 | ‘03200
21. 31 8. 5 14.37 | 1380 |13.38 | 03267 18.20 | ‘1389 [22. o | 03192
21. 36 9.50 |14.42 | 1371 |13.42 | ‘03241 18.24 | ‘1393 |22. 2 | 03205
21. 40 7.20 |14.46 | 1377 |13. 44 | ‘03244 18.27 | 1389 [22. 4 | ‘03203
21. 44 8. 40 J14.50 | ‘1368 |13.52 | *03176 18.35 | *1390 |22. 10 | ‘03202
21. 57 9.20 |14.57 | *1374 [13.57 | ‘03140 18. 44 | *1397 |22.37 { 03210
22. © 11. 40 |15. o | ‘1368 J14. 2 | ‘03115 18.48 | 1394 |22.47 | ‘03220
22. 7 11. 40 |15. 5 | 1375 |14. 10 | 03130 18.59 | ‘1400 |22.57 | ‘03209
22. 20 10.30 |15. 8 | ‘1370 |14.17 | ‘03173 19. 3| 1395 }23. 8 | 03217
22. 22 11. 2 |15.13 | 1368 |14.24 | 03170 19. 7-| ‘1400 |23.16 | 03212
22.36 10.55 |15.17 | ‘1372 }14.34 | 03183 19. 14 | ‘1395 |23.27 | 03210
22. 40 11. 30 |15.20 | *1369 [14.51 | 03228 19. 18| ‘1401 |23.30 | ‘03221
22. 50 11. 5 }15.28 | 1377 |14.57 | 03223 19.22 | 1396 |23.35 | ‘03217
22. 51 11. 55 115.32 | 1371 {15. 2 | ‘03243 19.28 | ‘1401 [23.36 | ‘03208
23. 3 11. 50 |15.39 | 1378 |15.17 | *03248 19.32 | 1396 |23.46 | 03218
23. 5 12.35 |15. 44 | 1367 |15.30 | 03267 19.40 | °1400 }23.59 | ‘03215
23. 17 12. 5 15,47 | *1363 [15.37 | 03266 19. 44 | 1396
23. 28 13. 25 |15.51 | 1367 {15. 44 | 03277 19.50 | ‘1402
23. 40 13. o [15.54 | 1360 [15.50 | ‘03266 19. 54 | 1397
23.59 | 14 o |15.57 | 1368 [16. 2 | 03268 20. 2 | ‘1404
15.59 | 1365 [16.10 | 03275 20. 8 | ‘1401
16. 3| *1370 |16.16 | 03280 20. 14 | "1399
16. 5] *1366 |16.18 | 03274 20,17 | "1402
16.14 | 1371 J16.26 | 03293 20.20 | "1398
16,24 | 1378 |16.30 | '03282 20.24 | ‘1406
16. 29 | 1372 HHF 20.27 | ‘1403
16.35 | 1379 |17. o | ‘03280 20. 33 | ‘1414
16.38 | *1373 l17. 3| 03272 20. 36 |- 1402
16. 42 | 1379 |17.34 | 03270 20.42 | "I410
16. 44 | 1374 {18.20 | '03267 20.47 | ‘1400
16. 48 | *1379 }18.27 | 03260 20.53 | ‘1410
16.50 | 1372 |18.52 | 03266 20.58 | 1400
16.54 | *1379 |19. o | 03258 21. 4 | ‘1409
16.55 | 1372 {19. 10 | ‘03262 21. 7 | 1396
16.59 | 1378 119.16 | *03250 21,14 | *1410
17. 1| 1371 |19.20 | ‘03258 21.18 | ‘1398
17. 3| 1377 119.27 | *03246 21,26 | ‘1409
17. 4| 1371 J19.32 { ‘03252 21.31 | ‘1400
17, 7 | 1379 |19.36 | '03242 21.35 | ‘1408
17. 9 | "1371 19.48 | 03242 21.38 | ‘1401
17.12 | ‘1380 |19.57 | *03237 21.45 | *1409
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 () 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 1869, (xxxi)
s s (227 . s [ H23 ;s | Readings . ; 1828 s s [ B8 ¢ . | Readings
E B REEEE Rl 1 I B | B ERFEEEI I NI Y
88 | w g8 |SPES) 88 | PR | B8 | Themo ||| 28 | weu S8 |SLEF] 85 |2 oE8| €8 | Thermo-
By estern | g g HE8dl By (S48 sl &5 meters, By estern Eu (Mg § gl By |£8 § g EE’. meters.
82 | Declioa | 53 (255E| 5% | 4555 | §2 |Suimgl|l B4 | Dot | 32 [§335] 33 |.3PE| 83 |ooles
Eg | tn | g |SENT| &g |£850) 85 [GE|VE|| Cg | e | Sz |FE5L[ S5 [E£5%| ©% (23|-:
S s agma s | SAre S Sg gs 5 S |SANE S §m><2 S |5S|s8
May13 June 6 June 6 June 6
8 mfo 4 4} h m h m h m{ o | o {(jJjlh m}oe ¢+ u | b m A m B '"m’ o | o
21. 51 | ‘1402 ’ 17.20 |20. 0.50 [18.50 | ‘1407 |18.16 | *03158
21.56 | ‘1408 17.23 [20. 0.30 |19. 3| 1412 |18.26 | 03142
22, 1| ‘I412 17.25 |1g.57. 10 J1g. 9 | ‘1407 |18.33 | 03144
22. 9| ‘1393 17.33 |20. 0.55 |19.14 | ‘1414 |18.42 | 03158
22.15 | 1399 17. 46 {19.54. 30 |19. 19 | ‘1410 J19. 3 | ‘03197
22.36 | ‘1410 17.52 (1g.57. 0 119.33 | ‘1422 J19. g | ‘03223
22.40 | *1397 17.54 |20. 0.45 |19.42"| ‘1416 |19.13 | ‘03225
22.52 | ‘1416 18. o 1. 45 |19. 52 | 1418 J19.22 | 03250
22.57 | ‘1410 18. 8 7. o0 |20. o | ‘1406 |19.29 | ‘03258
23. 3| ‘1415 18.13 6. o ]20. 4 | ‘1420 |19.32 | 03257
23.13 | ‘1411 18. 21 (20. 6. 0 |20. g | ‘1402 }1g.48 | ‘03267
23.18 | ‘1415 18.32 (19.57. o f20.14 | ‘1413 J19.53 | 03260
23.24 | ‘1410 18. 42 54.30 |20.16 | 1404 |19.59 | ‘03278
23.30 | ‘1416 18. 43 55.15 |20.26 | ‘1412 |20. 2 | *03270
23.36 | *1409 18. 49 51. 5 |20.37 | -1405 |20. 8 | 03283
23. 40 | *1407 18. 53 50. 30 {20.41 | 1410 [20.11 | 03278
23. 44 | ‘1410 18. 57 49.20 |20.43 | ‘1404 |20.22 | 03293
23.47 | ‘1408 19. 4 48.30 |20.46 | ‘1413 }J20.30 | ‘03310
23.55 | 1414 19. 6 49.20 |20. 49 | °*1407 }20.39 | ‘03321
23.59 | 1411 19.13 55. o |21. 3| 1402 |21. 2 | 03360
19. 20 55.40 |21. g | 1405 |21.22 | 03375
June 6 June 6 June 6 June 6 1g. 23 [19. 59. 35 |21.26 | 1398 |21.52 | 03375
12. o {20, 3.15 {12. o ‘1440 |12. 0| 03430 ] 9. o [63°7/65"1]}i19.2g |[20. 1.35 |21.32 | ‘1402 {21.54 | ‘03382
12. 22 4 95 ]12.20 | '1443 |13. o | 03413 |11. o |64°5651]}]19. 36 2. 5 |21.36 | *13g8 |22. 2 | *03373
12. 40 3. 5 |12.47 | *1438 |13.21 | 03402 21. o |63°6/653||| 19. 40 1. o |21.42 | ‘1402 |22.22 | "033g0
13. 5 2.25 |13.15 | 1444 |13. 40 | *03398 [22. o [63°3640l||19. 49 |20. I.10 |21.49 | ‘1397 |22.38 | ‘03380
13.13 3.45 113.35 | 1443 |13. 47 | 03420 |23. o 63364 '9l}|19. 55 |19.57. 10 |21.561 | ‘1402 |22.46 | ‘03386
13. 39 4. 5 113.50 | 1453 |14.20 | *03259 20. 2 55.50 {21.56 | 1398 |23. o | ‘03372
13. 46 6. o 13.55 | 1488 |14.27 | 03243 20. 5 57.20 |22. 5 | ‘1402 |23.18 | 03378
13. 48 14.30 |14. 5| 1485 |14. 30 | 03235 20. 17 53.45 |22.10 | *1398 |23.31 | ‘03377
13. 51 13.25 |14. 17 | *1495 |14.37 | -03241 20. 20 54.25 122.17 | ‘1402 |23.59 | ‘03400
13.57 14.30 |14.31 | 1480 [14.39 | 03236 20. 23 53. o |22.22 | ‘1398
14. 7 11.50 |14. 43 | 1462 |14.42 | 03235 20. 33 59. 45 |22. 29 | ‘1403
14.17 |20. 6.20 |15. 7 | ‘1478 |14-49 | 03218 20. 42 53.25 |22.52 | ‘1405
14. 31 |19.53. 45 |15.13 | 1464 |14.56 | 03213 20. 45 55.55 |23. o | ‘1405
14. 40 47.20 |15.21 | 1470 [14.59 | 03217 20. 48 55. o |23. 5| 1395
14. 49 49-35 |15.27 | -1469 |15. 7 | ‘03202 20. 53 56.20 123.14 | 1398
14. 53 46.55 |15.30 | 1456 [15.12 | 03205 20. 55 55. 30 |23.29 | ‘1394
15. o 47.20 |15.35 | -1461 [15.18 | *@3200 21. © 56. 20 |23.34 | 1395
15. 6 49.30 J15.41 | 1438 |15.20 | -03190 21. 5| - 55.30]23.43 | ‘1404
15.11 48.30 }15.48 | 1444 J15.27 | 03192 21. 14 57. o |23.59 | ‘1410
15. 20 51.10 [15.56 | 1440 {15.32 | ‘03162 21. 20 56. 30
15. 29 [19.58.30 {15.57 | ‘1423 |15.42 | ‘03153 21. 23 57.25
15. 32 (20, 8.25 |16.15 | ‘1405 [15.52 | ‘03116 21.32 58. 20
15. 41 14.15 J16.36 | 1416 |16. o | 03132 21.37 |19. 57. 50
15. 45 13.20 |16.55 | ‘1406 [16. 3 | *03125 22. 2 [20. I. ©
15.52 12.25 |17. 6| ‘1412 |16. 10 | *03133 22, 10 1. o
15. 53 6. o|17.12 | ‘1408 |16.20 | ‘03118 22.38 6. o
16. 3 |20. 8.35 |17.21 | ‘1419 |16.34 | *03137 22. 43 5. 30
16. 26 |19. 44. o |17.30 | °1403 |16. 45 | ‘03155 22,57 7. 20
16. 40 43. 0]17.38 | ‘1409 17. 7 | 03163 23. 20 8. 10
16. 54 -55.10 |17.45 | 1404 |17.16 | 03182 23. 30 8. o
17. 1 55.30 |17.52 | ‘1414 |17.24 | ‘03168 23. 38 7.35
17. 3 58.25 |17.56 | ‘1411 {17.30 | 03177 23. 59 10. 5
17. 10 54.50 |18. 8 | ‘1421 [17.41 | 03150
17.13 58.25 |18.16 | ‘1411 j17.51 | ‘03162 June 7 June 7 June 7 June 7
17. 16 |19. 57.30 |18.25 | ‘1420 |18. 6 | 03160 o. o|20.10. 5} 0. o] *1409 | 0. 0| ‘03402 | 0. o [63:6/65 7
17.17 |20. 1.50 |18.39 | ‘1410 |18. 10 | ‘03150 o. 10 8.50] o. 5| ‘1402 | o.10 | '03400 | 1. © (64 °0[66 6
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




(xxxii) INDICATIONS OF THE MAGNETOMETERS
S ; [ B2F . 3 qeT . s ine 3 s | H5&o . o . s
i EREEEE I L I Mgl 9 £lg2igl B (5eRg| LA |
cla Western ﬁ H é f, £F ﬁ = 4 z £ 8 el Thermo- 'S = Western § = ] : £ = clal gFEE] 3 & | Thermo-
;E Declina- EE —55 ‘oé 2 EE PC-: 8 S EE meters. E_‘é Declina- & E = 58 3 E Y F:' —f‘-‘.: 54 E By meters.
83 &3 S~ 5gl &2 w58 ooy - ) 52 5%5& g w58 i)
2 fon. | 2% |ESEl B% |gSC3] 22 |=4lHg|i &% tion g |BEES) 3o |ECRS) PO | sime
°g o3 |ie=5| o3 |Been| 83 REIEEN 3| |3 |fEsy| oF|iEi| of BB
s ol R el WL LA s A [EREE| A |28 3 |BEss
June 7 June 7 June 7 June 7 June 7 June 7
A m o 4 1 h m h m h m o o b mio 1 U h m h m A m ol o
0.19 [20. g. o] 0.24 | ‘1405 | 0.27 | 03420 | 2. © 163967 O} 7- 51 |z0. 7. o] 7. 10| ‘1406
0.24 10. o} 0.33 | ‘1399 | 0.44 | ‘03437 | 3. o |64°0/67 -2i}} 8.29 6.20 | 7.22 | ‘1410
0. 38 10. 5| 0.45| ‘1398 | 1. 2 | 03460 | 6.40 64 °4/68 't||| 8.37 6.50 | 7.42 | ‘1404
0. 43 g-30 ) 1. of ‘1408 | 1.11 | 03465} 9. o |65 0|68 ‘7 8. 47 6.201 7.48 | *1406
1. © 10.45 | 1. 7| ‘1404 | 1.17 | 03478 |10. o [64°9/68 5] 8. 56 6.50 | 7.54 | ‘1401
1. 10 10.25 | 1.14 | 1410} 1.32 | 03488 l11. 0 165168 0]} 9- © 7. o] 8. o] ‘1403
1. 19 11.55 | 1.19 | "1403 ] 1.42 | 03530 - —_
1. 31 11.50 ] 1.24 | 1409 | 2.10 | "03587 June2q Junezg Junezg Junezq
1. 38 13.30 ] 1.31 ] ‘1404 ) 2.17 | 03583 6. ol20. 5. o] 6. o| 1448 ] 6. o | *03272 | 0. o |61:9:63°8
1. 43 17. o | 1.40 | 1421} 2.26 | ‘03622 6. 49 3.45) 6.41 | '1449 | 6.21 | 03280 | 1. o |61 ‘9164 *1
I. 46 16. 40 | 1.43 | ‘1440 | 2.40 | 03647 7. 6 2.50| 6.49 | 1447 | 6.40 | 03269 | 2. o [61 -{9564_ 2
2. 7 18.30 | 1.55| 1451 | 2.50 | *03674 7. 26 6.20) 6.54 | ‘1442 | 7. 3| 03274 | 3. o |62 'o§64 -5
2.13 16.20 | 2. 6| *1464 | 2.57 | 03697 7. 38 420 7. 4| 1446 | 7.27 | 03230 ] 6,20 (62 '4f64 -3
2. 35 17.20 | 2.12 | ‘1453 | 3. 6] 03715 7. 45 4.55) 7.19 | *1467 § 7.37 | 03238 | 6.50 |62°063 2
2. 39 18. o] 2.17 | 1446 | 3. 7| 03727 7. 52 4 o] 7.37 | 1452 | 7.50 | 03219 | 9. o |61-362°0
2. 47 17.50 | 2.27 | ‘1453 | 3.13 | 03743 8. 2 4-40 | 7.42 | ‘1456 ] 8. o | -03220 [21. o |61°5630
2.53 19.30 | 2.42 | 1460 | 3.19 | ‘03750 8. 8 6.30] 7.48 | *146g | 8.10 | 03200 |22.40 61 863 2
3. o 18.40 | 2.49 | 1454 | 3.29 | 03770 8. 29 5.45] 7.53 | *1466 | 8.24 | 03192 |23, o |61°863°3
3. 5 20. o 2.59 | ‘1460 | 3.40 [ *03806 g. 1 o. 51 7.58 | 1472 | 8.47 | 03194 .
3.20 15.45 ) 3. 3| ‘1472 | 3.45 ] 03782 g.18 1.45) 8. 2| 1468} 9. 9| 03173
3. 32 22. o} 3. 6| 1479 | 3.47 | 03803 9. 22 o.55] 8. 8| ‘1471 | g.42 | 03160
3.38 18.50 | 3.15 | ‘1474 | 3.51 | 03810 9. 42 2.10] 8.17 | *1457 | 9.53 | 03158
3. 41 22.15 | 3723 | *1468 | 3.59 | ‘03863 9.53 |20. 1.45 ] 8.28 | ‘1449 |10. 7 | 03140
3. 50 18.50 | 3.30 | ‘1481 | 4. 5| -o3gio 10. 3 |1g.59. o | 8.32 | 1452 [10.20 [ ‘03150
3.51 21.55 | 3.34 | 1495 | 4.10 | "03925 10.19 {19.57.10 | 8.41 | ‘1447 jro.27 | ‘03140
3.53 21. o] 3.40 | ‘1464 | 4.15 | -03900 10. 40 [20. 0.15 | 8.51 | ‘1446 f10.32 | ‘03147
3. 59 26. o] 3.43| 1472 ] 4.21 | 03893 10.53 {19.56. 10 | 8.54 | ‘1443 [10.39 | *03130
4. 10 13. 5] 3.47 | "1462 | 4.30 | ‘03917 11. © 56.30 ] 9. o | ‘1447 |10.50 | *03113
4.14 17.55 | 3.52 | ‘1476 | 4.31 | 03936 1. 11 52.45) 9. 11 | ‘1448 J11. 0| 03117
4.28 21.30 | 3.57 | 1485 ] 4.35 | ‘03946 11.12 53.20 | g.18 | ‘1442 |11. 4| 03106
4.31 19.40 | 3.59 | 1496 ]| 4.44 | ‘04010 11.21 58.25 | 9.31 | 1449 |11.20 | ‘o109
4. 33 20.20 | 4. 4| 1493 | 4-50 | ‘04003 11. 39 51.25 ) 9.35 | ‘1442 |11.28 | *03c80
4. 39 16.25 ] 4. 7 | "1473 | 4.53 | ‘04010 11. 47 53. 0] 9.41 | ‘1450 |11.38 | *03092
4. 43 16. 45 | 4.11 | "1480} 5. 7 | "04000 12. 15 45.10 | Q.44 | 1443 |11. 47 | ‘03094
4. 44 14.20 | 4.19 | 1487 ] 5.17 ‘04063 12. 31 49-20 | 9.46 | ‘1447 |12. 1| 03050
4. 47 14.35] 4.26 { 1503 ] 5.20 | ‘04070 12. 40 45.45 ] 9-49 | ‘1444 |12.10 | 03040
4.52 12. o| 430 | 1494 | 5.22 | 04033 12. 42 47. 5| 9-54 | ‘1450 |12.23 | 03042
4- 59 12. 5| 4.34 | *1504 | 5.30 [ *03858 12. 50 44.30 | 9.59 | ‘1444 {12.31 | 03026
5. 7 18. o} 4.39 | 1509 | 5.43 | 03880 13. 1 48.10 J10. 4 | ‘1451 |12.40 | 02983
5.11 14. o} 4.45 | 1491 | 5.52 03875 13. 3 47-45 [10. 14 | 1438 [12.43 | 02987
5.14 2.30 | 4.50 | 1503 | 6. 10 | 03817 13. 10 52.45 J10.28 | *1453 |12.58 | ‘02663
5.26 19. 5] 4.59 | ‘1498 ] 6.13 | 03814 13. 19 51.20 f10.34 | ‘1445 |13. 3| 02943
5. 32 14.25 | 5. 6 | "1513 ] 6.24 03785 13. 43 [19. 40. 15 [10. 39 | 1463 [13.16 ‘02960
5. 36 7.15| 5. g | *1534 } 6.29 | ‘03785 14. 3 [20. 5.15 |10.43 | 1455 |13.30 | 02887
5. 43 3.40 ] 5.14 | "1508 | 6.47 | 03745 14. 13 [19.55. o |10.49 | -1461 J13.42 | 02900
6. o 5.15] 5. 17 | *1535] 6.58 | 03740 14. 27 54. o f1o.52 { -1452 |13.50 | r02g918
6. 10 4-10] 528 ‘1451 | 7. 2| ‘03726 ] - 14. 36 52.30 |10.55 | *1456 |13.57 | *02918
6.22 6.20) 5.33 | ‘1431 ] 7.11 | 03726 14. 42 54.20 J11. 2| "1442 |14. 7 | ‘02840
6. 30 5.401 5.40 | 1439 | 7.14 | 03718 14. 50 53.10 |11. 5| 1446 }14.13 | 02857
6.36 6.50 | 5.54 | 1447 ] 7.37 | 03712 14. 58 56.55 J11. 8] 31434 |14.30 | ‘02880
6.43 6. 5] 6. 2| *1436 | 7.57 | 03697 15. 10 52. o f11.14 | ‘1442 |14.33 | 02895
6. 49 5.20] 6.10 | ‘1440 | 8. o | 03697 15. 17 51. o J11.16 | *1434 |14.42 | r02g900
6. 56 6. o] 6.16 | 1430 15. 28 51.35 J11.25 | *1444 |14.57 | r02946
7. 6 4.55 ] 6.27 | 1435 15. 48 50.25 J11.33 | 1427 J156. 8 | 02930
7. 9 5.40] 6.42 | 1413 16.13 55.50 |11.36 | 1427 |15.34 | *02935
7.16 4.50] 6.53 | r1416 16. 50 53.55 |11.40 | 1437 |15.43 | ‘02952
7.30 6. o} 6.59 | "1410 17. 5 55.50 11.51 | ‘1444 [16. 8 | 02980
7. 46 6.10) 7. 6| *1413 17. 21 54.55 |12. 3| *1433 |16.17 | 02983
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in whichinstances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol ¢}) 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 1869.
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. s | 22T . |82y, . i . . | EZT8 ¢ . EET . i
: ERFEEE R O e g EAEEEE R ] I R i
58 g6 [EBEEl 2E5 | 8BES| S8 | Themo- ||| S 52 |EPEE| 26 (£ EE| 26 | Thermo-
2 ‘Western 2. |mebs &) &L 508 8] 8 SH Western 2 soess]l 2 So8 8 5
B Y ) By (PEgal TE [SS8E| BE | meters P By (S888 By [SS3E] By | meters
£3 | meame | 38 3555 33 |TE5E) 83 ool B8 | o | B2 ESZE| B3 |5325| EE |oi]ee
Sg | o | &g |32%¢| 62 | ZeH| o5 5B S5 | v~ | °% S low P REERP I B
S = én.'»‘de.? S ;2?:8 g‘: 8§ s ﬁ ﬁ En‘m@. ﬁ ;‘;a.u’>=2 § Sg 85
June2g Junezg June 29 June2g
) m o 7] h m h m . h m o ) h m ° i h m h m h m o o
17. 29 [19.56. 5 12. 7 | ‘1438 [16.52 | ‘03032 19-37 | *1392
17. 40 55. o |12.10 | ‘1434 |17.12 | ‘03047 19. 45 | ‘1399
17. 48 55.20 |12.19 | ‘1442 |17.30 | ‘03066 19. 50 | 1393
17.53 57.15 |12.32 | '1456 }17.59 | ‘03087 19.57 | "1399
18. 2 55.50 |12.39 | 1450 }18. 30 | ‘03095 20. 2| ‘1393
18. 20 54.45 |12.42 | 1435 |18. 42 | ‘03103 20. 7| 1398
18. 23 55.20 [12.46 | 1442 [18. 47 | 03100 20. 9 | "1392
18. 30 54.55 {12.48 | 1432 J19. 30 | 03115 20. 14 | 1397
18. 38 58.15 |12.51 | 1436 J19.33 | ‘03105 20.16 | 1390
18. 40 56.20 |12.54 | ‘1426 J19. 42 | 03117 20.22 | 1400
18. 51 56. 10 |13. 1| ‘1432 |19.48 | 03110 20.26 | ‘1392
19. 6 55.20 J13. 5| 1423 |20.11 | *031l0 20.32 { 1398
19.13 56.20 |13.12 | *1433 |20.18 | ‘03101 20.38 | *1391
19. 22 56.45 |13. 18 | ‘1444 |20.23 | ‘03105 20.50 | *1395
19. 28 57.30 |13.24 | ‘1449 [21. o { ‘03102 21. 1| 1390
19. 36 55. 5 §13.36 | 1415 ) 21. 6| *1395
19. 42 58.10 |13.46 | 1392 |23.13 | 03123 1)
19. 48 57. 5 {13.58 | *1378 [23. 24 | 03120 23. 9| ‘1394
19. 53 58.55 {14. 7 | 1388 |23.59 | ‘03130 23.13 | 1399
20. 3 19.58.45 {14.12 | ‘1377 23.18 | 1393
20. 5 {20. o. o ]14.28 | ‘1396 23.42 | "1398
20. 10 |1G. 5g. 20 J14.34 | 1393 23.44 | 1401
20. 14 57.15 {14. 44 | 1402 23.50 | ‘1408
20. 20 |19.59. 55 J14.47 | 1397 23.59 | ‘1403
20.28 [20. 0. o |14.59 | ‘1418 —
20.37 1.20 [15. 11 | ‘1428 June 30 June 30 June 30 June 3o
20. 43 1. o |15.13 | ‘1424 0. 01(20.10.45] 0. 0| 1403 ] 0. o| 03130} 0. © I62 -1‘63 g
21. 6 1. 20 |15. 15 | ‘1429 o.26 10.30 | 0. 5 ‘1400 | o.12 | 03127 | 1. 0 622649
) I15.19 | 1424 0.33 10.55 | 0.16 | ‘1401 | 0.24 | 03131 ] 2. © |62 *2/64 °
23. 5| 6. .0]15.33 | ‘1438 0. 42 10.20 | 0.25 | *1391 | 0.30 | 03142 | 3. o 62°5/64°
23. 39 9. 10 §15.36 | '1449 1. 3 12. 0] 0.30 ] 1396 ] 0.42 | 03143} 6.20 62 663"
23. 50 10. o |15.39 | 1439 1.28 12.20 | 0.35 | ‘1402 | 0.47 | 03157 | 9. © ~I6l *9i62 *7
23. 57 10. 50 15. 42 | 1447 2. 3 13.25 | 0.447 1397 | 1. o | 03160 |21. o 61°862 2
23. 59 10. 45 |15. 46 | ‘1442 2. 20 13. 5] o.51 | *1408 | 1.11 | 03157 |22. o 61°061 2
16. 1 | 1448 2. 29 13.40 | 1. o | 1416 | 1.37 | ‘03170 |23. o 61°7/61 "7
16. 12 | "1445 2.35 13.20] 1. 6| 1410 | 1.42 | 03180
16.29 | ‘1426 2. 53 13.15 | 1.23 | 1416 | 2.22 | 03200
16.38 | ‘1429 3. 3 12.20 ] 1.31 | 1413} 2.26 | 03207
16. 44 | ‘1421 3.23 13. o] 1.48 | r1422 | 2.32 | ‘03202
16.55 | ‘1432 3.43 12. o] 1.55 | ‘1420 | 2.36 | ‘03210
17. 2| ‘1428 | 4.19 12. o 2.14 | ‘1424 | 2.41 | ‘03205
17.19 | ‘1420 4.25 11. o] 2.19 | '1433 ] 2.58 | 03219
17.28 | ‘1425 4. 31 12. 5] 2.23 | ‘1428 | 3. 2 | 03217
17. 41 | 1417 4.38 10.10 [ 2.29 | *1439 | 3.13 | 03239
17.43 | *1411 4. 47 12. o] 2.35 | ‘1434 ] 4.30 | 03270
17.48 | 1418 4. 56 10. 5| 2.50 | ‘1438 | 4.38 | 03264
17.55 | 1412 5. 1 10.25 ] 2.59 | ‘1444 | 4.46 | 03272
18.22 | ‘1402 5.18 10. o 3. 2| "1437 | 4.50 | 03264
18.31 | *1399 5. 24 8.25] 3.19 | "1460 | 5.28 | 03296
18.40 | ‘1405 5. 41 12.20 | 3.31 | "1455 ] 5.33 | 03306
18. 45 | ‘1400 6. 4 6.15] 3.44 | ‘1445 ] 6. 7 | 03319
18.59 | ‘1399 6. 29 13.20 | 3.54 | "1444 | 6.12 | 03322
19. 4 | "1394 6. 43 10.35] 3.56 | ‘1441 ] 6.46 | 03275
19. g | *1397 6.52 7.10] 4 2| ‘1443 ] 6.52 | *03290
19.10 | 1393 6. 59 6.50| 4. 5| ‘1438 | 7. 6 | 03303
19.14 | "1397 7. 5 7.40 | 4.10 | ‘1444 | 7.-14 | 03295
19.19 | ‘1393 7.17 4.55] 4.12 | 1436 | 7.21 | 03300
19.32 | 1399 7- 22 5,351 4.16 | ‘1439 | 7.51 | *03283
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
E

GREENWICH OBSERVATIONS, 1869.



(xxxiv) INDICATIONS OF THE MAGNETOMETERS
g ¢ -E:;'% s g -ﬁj;?g; $ g Readings ngi vé' -E:;?g S & -Eég $ ¢ | Readings
S5 | we 26 |EBEE| 5B | 8B EE| €& of L= ot |EFEE ':.E 3588 J.E of
S stern 'S sLERl © ELESl 3 Thermo- S 8 SLEEl 82 |EGEEL 3¢ Thermo-
ES . B |Mmacsl B8 (=288 BE meters. E g Western br |Ma88l §5 |S488) Bk meters
g3 | Deaina- | 3 |Z2EE 53 |DIEE| 53 52 | Deotina- | £5 |BoBz| 25 |To8E| &3 :
2§ ti gL 1go’o g 'zé°=.g SR 8| m e ga . ga §°.§ 8k |we 8| 34 |Ealme
Q’% on. (5‘:“13 ggzz cb% §§§2 Ug mgo >§) m% tion. CD% 'ggkfz 5% é’%mz {5% dés‘é
S 2 |§eREeE] = | 2AR) 3 5|2 R 2 geEE] = | gRE) B 55|83
June3o) June3o June3o June3o
h m o 1 U h m h m b m| o o h m o v u h m h m h m ° o
7.40 20. 5.55 | 4.21 | 1433 | 8.10 | ‘03277 11, 30 | ‘1431
7. 45 6.30 ] 4.30 | ‘1444 | 8.20 | 03238 11.40 | ‘1408
8. o 6. 5| 4.38 | 1437 ] 8.40 | °03270 I1. 49 | °1438
O] 4-48 | *1450 ] 8.52 | ‘03250 11,56 | ‘1418
8.13 7.55 | 4.51 | ‘1439 | 9. 2 | 03253 11. 59 | ‘1423
8. 20 6.30 | 4.54 | 1437 xR 12.12 { *1397
8. 26 6.50 ] 5. o 1443 | 9.40 | 03130 12. 19 | ‘1405
8.33 20. 2. o] 5. 6| 1446 J1o. 6 | 03190 12. 26 | ‘1417
8. 42 |19.59.50 | 5. 11 | 1443 |10.20 | ‘03200 12, 30 | ‘1413
8.50 [20. 3.55 ] 5.16 | ‘1448 |10.28 | ‘03170 12, 36 | ‘1420
8.56 [20. 3. o 5.20 { ‘1443 [10.43 | ‘03157 . 12. 41 | ‘1422
9- 4 [19.58.30 ] 5.25 | ‘1447 |10.52 | 03090 12.43 | '1415
9-17 [20. 4.55 } 5.29 | ‘1442 |11. o | 03130 12.49 | ‘1419
9. 20 4 o 531 | ‘1450 [11. 7 | 03150 13.15 | 1396
9- 30 3.45 | 5.43 | 1463 |11.10 | 03139 13.37 | ‘1425
9-39 8.10 | 5.45| 1457 |11.18 | 03160 13.46 | 1433
9. 52 3.55 ) 5.59 | "1473 |11.41 | 03080 14. o] ‘1425
10. o |20. 6. o] 6. 5| *1479 [11.47 | +03083 14. 8| ‘1430
10.22 [19.57.45 | 6.13 | ‘1489 |11.59 f ‘02982 14.16 | ‘1423
10.33 [20. 2. o] 6.16 | 1493 |12.12 | ‘02993 14-21 | 1428
10.42 [19.58. o | 6.20 | °1479 |12.32 | +03062 14.27 | ‘1425 .
) 6.25 ( *1482 |12.47 | ‘03037 14. 34 | ‘1432
11.23 46.30 ] 6.26 | 1478 J12.52 | *03033 14. 40 | 1428
11. 38 54. o] 6.30 | 1480 {13. o | ‘03013 14.- 44 | 1433
11.42 53.55 | 6.48 | '1437 {13. 7 | ‘03020 14.52 | ‘1427
11.50 59.25 ] 7. o] ‘1454 |13.12 | "03015 15. o | "1432
12. © 57.10] 7. 5| 1457 113.23 | 03042
12, 2 57.50 1 7.13 | ‘1443 113.31 | ‘03033 Aug. 6 Aug.6 Aug.6 Aug. 6
12.12 51.40 | 7.21 | ‘1452 |13.37 | 03035 0. 0 |20.10.50 | 0. o *13go | 0. o | 03018 | o, o [64°9/66 1
12.23 [19.54.20 | 7.42 | *1446 |13.47 | 02994 I. 0 13.20 ] 0. 6 ‘1393 | o.40 | 03027 | 1. o {65065 2
12.37 [z0. 5.35] 7.46 | "1444 |14. o | -02979 1.17 12.50 | o.21 | 1379 | 0.52 | 03032 | 3. o |649|65 *4]
12. 49 1.45 | 7.51 | 1446 |14.20 | ‘03008 1. 36 13.10 | 0.24 | *1390 | 1.10 | 03030 | 9. o [63 6|64 ‘6
12.56 [20. 0.40 | 8 o | *1442 [14.38 | 03050 1. 41 12.10 | 0.29 | 1380 ] 1.23 | ‘03047 |11.30 |64 9|65 2
13. 1 ]19.57.20 ] 8. 5| ‘1443 |14.46 | ‘03050 1. 52 12.20 | 0.32 | ‘1384 | 1.33 | ‘03043 |21. o [63+9/64°6
13.10 |19.56. 40 | 8.10 | ‘1442 |15.33 | 03117 2. 0 10.40 | 0.37 | "1382 | 1.42 | "03055 |22. o [64 2|65 2
13.1g [20. 0. o] 8.18 | ‘1426 [16.10 | ‘03139 2, 6 12.20 | 0.56 | ‘1400 | 1.49 | ‘03052 ]23. o (65066 ‘7
13. 23 6.35 ] 8.23 | ‘1428 [16.51 | ‘03140 2. 20 g. 15| 1.12 | ‘1390 | 2. 2 [ 03074
13. 40 8.20 | 8.27 | 1425 |17.12 | 03134 2.24 1o.10 | 1.34 | *1403 | 2. g | 03065
13. 48 5 o] 837 ] 1430 |17.20 | ‘03140 2. 30 8.30 | 1.41 | *1396 | 2.23 | 03102
13.50 [20. 4.35 ] 8.40 | ‘1440 |18.57 | 03125 2. 39 7.25 | 1.51 | ‘1402 | 2.47 | 03120
14. 8 19.56.20 | 8.53 | ‘1418 [19.42 | ‘03117 2. 42 8. o} 1.59 | ‘1393 | 2.53 | 03113
14. 16 56.20] 9. 4| ‘1438 |20.34 | 03125 2. 52 6.30] 2. 3| 11399 3. 6| ‘03114
14.22 | 55.30 | 9.24 | *1412 |20.46 | 03125 3. 0o 6.10] 2. 5| ‘1410 | 3.16 | 03110
14. 32 55.25 1 9.27 | ‘1417 {21. 7 | ‘03135 3. 5 6.30 ] 2.16 | ‘1399 | 3.33 | 03103
14. 41 57.40 | 9.38 | ‘1397 |21.43 | 03138 3. 8 7.20 | 2.24 | "1415 | 4.28 | 03130
14. 48 56. o | 9.51 | ‘1408 |21.52 | ‘03130 3.13 6.20 | 2.28 | ‘1412 | 4.37 | ‘03140
14.58 55.55 ) 9.57 | *1395 |22. o | 03133 3.19 7.20 | 2.32 | ‘1419 | 4.59 | 03145
15. © 56.10 |10. 8 | ‘1396 |23. 7 | ‘03105 3. 24 6.25| 2.36 | ‘1416 | 5. 2 | *03143
10.21 | ‘1417 [23.18 | ‘03104 3.37 4501 2.40{ ‘1421 | 5. 7 { 03147
10,33 | 1397 |23.24 | ‘03117 3.52 8.10] 2.43 | 1417 ] 5.23 03162
10.3g | 1402 [23.30 | ‘03110 4. 8 9.-25 | 2.47 | ‘1421 | 5.28 | 03147
10.42 | ‘1394 [23.37 | 03122 4. 22 8 o] 2.52 | 1416 | 5.38 | 03157
10.49 | ‘1410 |23.42 | 03116 4. 28 715 3. 51 ‘1420 ] 5.44 | *03140
10.54 | °1391 |23.51 | ‘03122 4. 33 7.15 ) 3.11 | "1413 ] 6. o | 03147
11. 3| *1408 ) 4 52 5,40} 3.18 | 1417 hx
11,10 | *1387 4.58 5.20 | 3.21 | 1414 | 6.50 | 03123
11.20 | ‘1407 5. o 3.55| 3.26 | ‘1417 | 7. 2 | 03130
11. 24 | ‘1423 5. 7 450 | 3.32 | ‘1414 | 7.33 | 03100

The indications are taken from the sheets of the Photographic Record, except where an asterigk is attached to the number, in which instances

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

by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869, (zxxv)
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Sa ) g R §UJ —ﬁ'o-g 82 oo lmy S®R . on 88" 9 §m =°°8 §rl2 AR
Gg | fov | of |sgEt) Sg sEETl SF el el S5 | "™ | 0 |f85%| °8 |£E5%] °8 |255 8
S 5 gmme = é‘»a?& 5 59|59 S S game S §m>@. S Bg 5
Aug.6 Aug.6 Aug. 6 Aug.6 Aug. 6 Aug. 6
h m o i h m h m h m o - h m o 4 i h m h m h m o [}
5.11 {20, 3.50 | 3.40 | ‘1418 ] 7.53 | *03102 13. 21 [1G. 44. 35 |11. 7 | "1372 |20.28 | ‘02842
5.19 3.35 | 3.56 | ‘1421 | 7.58 | 03088 13. 49 |19.59. 20 |11.15 | ‘1378 |20.50 | ‘02860
5. 23 5. o} 4.15 | ‘1421 | 8. 10| 03075 14 O [20. O.40 J11.22 | 1374 |21.10 | 02853
5. 28 3. 5| 4.22 | ‘1427 | 8.27 | 03015 14. 7 o.50 |11.31 | 1371 |21.24 | ‘02860
5.37 6.20 | 4.25 | 1421 | 8.38 | r02980 14. 10 o. 5)11.38 | *1360 |21.33 | 02857
5. 49 2.10 ) 4.34 | 1429 ] 9. 2 { 02950 14.16 {20. 1.15 J11.45 | 1365 |22.12 | ‘02865
6. o 5.10 | 4.45 | ‘1421 | 9. 7 | ‘02922 14. 32 {19. 54. 45 |11.48 | 1360 )
6. 3 5.10 | 4.49 | "1425 | 9.37 | 02886 14. 42 51.50 |11.59 | 1365 |23.59 | 02943
6. 10 4.10 | 4.52 | '1422 | 9.42 | *02870 14. 51 53.30 |12.10 | *1361
6.16 4. 0| 4.55 | *1426 | 9.52 | 02881 15. o |19.57. o |12.15 | -1364
6. 23 4.20 | 4.59 | ‘1417 J1o. 2 | 02877 15. g [20. 1. o }12.39 | ‘1322
6. 49 1. o] 5. 3| ‘1422 J10. 10 | ‘02860 15. 18 |19.57.55 J12.46 | 1334
7. 7 3.25 ] 5. 6| ‘1419 |10.18 | *02860 15. 30 55. 5 }j12.50 | 1329
7.22 [20. 2. o] 5.18 1 ‘1432 |10.33 | ‘02814 15. 40 48.50 |12.53 | 1335
7.-43 |19.59.25 | 5.21 | 1441 |10.48 | 02822 15. 49 47.20 |13. 2| ‘1367
7. 50 59.20 | 5.25 | 1426 J11. 2 | 02782 16. g 49.20 |13.10 | 1383
7.58 58.30 | 5.32 | '1435 |11.12 | 02796 16. 19 45.45 |13.14 | 1388
8. 8 |19.58.50 | 5.43 | ‘1423 J11.17 | *02793 10. 23 46.10 |13.22 | 1368
8.12 [20. 0. o 5.54 | 1433 J11.25 | 02804 16. 28 45.50 |13.28 | 1363
8.18 |19.58.20 | 5.59 | 1438 }11.33 | 02800 16. 40 42.55 |13.30 | 1367
8.23 51. o] 6. 5| ‘1430 [11.42 | 02814 17. 3 48. o [13.34 | 1363
8. 32 46.30 | 6.11 | ‘1434 |11.44 | ‘02807 17. 11 51.10 [13.42 | *1376
8.38 48.30 ] 6.32 | 1418 J11.56 | ‘02820 17.19 50.10 J13.47 | -1382
8. 45 49.20 | 6.40 | ‘1423 |12.16 | ‘02822 17. 24 52. o |13.58 | 1379
8. 58 57. o] 6.45 | "1415 J12.28 | ‘02783 17. 30 51. o ]14. 7| 1383
9. 3 55.20 | 6.54 | ‘1426 }12.37 | ‘02696 17.33 51.55 f14.12 | 1374
9. 10 49.40 | 7. 6 | 1436 J12.46 | ‘02682 17. 38 51. o |14.19 | 1396
9.16 52.30 | 7.15 | 1433 |12.52 | ‘02660 17. 43 51.45 |14.30 | 1397
9. 20 51.40 | 7.21 | *1427 J13. o[ 02693 17. 50 50. 40 |14.34 | 1390
9.23 52.55 | 7.25 | ‘1430 |13. 7 | ‘02750 17. 54 5o. o |14.39 | *1393
9. 28 52.15 | 7.29 | 1426 |13.13 | ‘02754 18. 12 49.25 J14.49 | 1387
g. 36 54.55 | 7.36 | 1429 |13.23 | ‘02726 18.18 50.20 |14.54 | 1378
g. 40 54. o 7.42 | 1425 ]13.32 | 02746 18. 32 49.30 |15. 2 | -1386
9. 47 55.55 | 7.49 | ‘1432 |13.40 | ‘02772 18. 51 50. 50 J15.10 | ‘1393
9. 52 55.20 ] 7.53 | ‘1428 J14. o | 02783 19. 10 49. 40 15.20 | 1385
9. 58 56.50 | 8. 5| '1431 J14. 7 | 02808 19. 41 52.40 |15.33 | *1397
1o, 7 |19.56. o] 8.14 | "1427 |14.17 | 02817 19. bo 55. 10 |15. 44 | <1387
10.18 (20. 4.55 | 8.21 | 1416 |14.31 | ‘02788 20. 22 56. 45 f16. 14 | ‘1412
10. 38 [19.55.10 | 8.28 | 1434 |14.50 | 02786 20. 27 57.55 |16.23 | ‘1413
10. 43 53.55 ) 8.33 | ‘1420 |14.52 | ‘02780 20. 29 57. o |16.37 | 1395
10. 48 55. o] 8.38 | 1416 |14.58 | ‘02790 20. 38 58. o |16.52 | ‘1390
10.53 55.40 ] 8.48 | 1419 |15. 7 | ‘02777 20. 48 58. o {17.10 | "1395
1. 3 55. 5| g. 3| 1402 |15.17 | ‘02726 21. © 59.25 J17.15 | 1386
11.13 55.55 | .12 | ‘1406 |15.32 | 02745 21. 11 |19.59. o J17.20 { °1392
11,22 52.50 | 9.18 | ‘1417 J15.40 | ‘02730 21.20 |20, o.10 [17.30 | 1387
11.52 48.20 | 9.21 | 1408 |15.48 | ‘02740 21.33 1. o J17.46 | *1399
11,58 48.30 | 9.26 | ‘1417 J16. 2 | ‘02770 22. © 1.10 |18. o | 1394
12. 10 46.10 ) 9.31 | 1411 J16.12 | r02780 22.18 2.30 ]18.13 | -1396
12,15 46.10 | 9.34 | 1417 |16.20 | ‘02762 22. 45 2.55 J18.18 | 1388
12. 23 51. o| g.42 | *1391 {16.27 | ‘02760 23. 11 6. o ]18.23 | ‘1384
12. 31 56.50 | 9.48 | ‘1400 |16.32 | ‘02750 23. 30 5.55 |18.29 | 1388
12.36 [19.56. o | 9.52 | ‘1389 |16.46 | *02780 (1) ]18.30 | 1383
12. 46 |20. 0. o] 9.56 | 1393 |17. 7 | ‘02810 18.39 | 1386
12.52 |1g.51. 5 |10. 4 | *1385 J17.13 | ‘02807 18.46 | ‘1380
12. 58 49. o |10.19 | ‘1401 f17.21 | ‘02870 19. o 1381
13. 3 46. 5 |10.32 | 1382 |17.57 | 02793 19. 9 | ‘1377
13. 9 45. 5}10.38 | 1371 |19. 3| ‘02803 19.16 | *1381
13.13 47. o |10.58 | *13g0 |19.58 | 02834 19.50 | 1377
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
S ——




(xxxVi) INDICATIONS OF THE MAGNETOMETERS
s ¢ |B2F 4 s |88, s | Readings 3 ;s |[E23 g s | E2% s 5 | Readi
] 2 S & R g @ 2 8¢ 28 ¢ adings
? B335 L& |28t E | L |EsEgl § | el
58 | wouem | 26 |E3E2 26 13PE2| 22 | momo- ||| 25 | wewenn | 85 |EEES| 28 HHIERE
E;E Declina- E§ ':'Ef § é‘ %3‘% A f g qé' %% meters. %§ Declina- ;E’é gf g é %% ﬁ*f g % E% meters.
. oW © 5] = ° > DU L o 4 N 3 < QU - e
E2 | e |85 |Teed| 85 |Faac| 8% HESalf S8 | o |53 |iasg) % |desY| oF |BERE
¥ = S Swi 8 3 ] i ] [ 2 & I B L S S
= = mc-me... = ;&PM = «o-(g O% = = ma.»'ﬁm =] §p4>=2 s %% ‘55
Aug. 6 Aug.24 Aug-24 Aug.24
B mjio I u fh m h m b m o/ o b m| o 4+ 4 §fh m h “m b m o |o
20.32 | "1379 6.56 {20. 1.40 | 6.44 | *1414 ] 9.40 | '03350
20. 48 | 1387 7. 2 |20. 2.55 | 6.55 | *1404 | 9.52 | 03330
21. 5| 1386 7.20 [19.51. o] 7. 2 | ‘1412 [10. 3 [ ‘03335
21.16 | ‘1382 7.32 [20. 1.55 | 7.15 | ‘1388 l10.17 | 03320
21.45 | 1381 7.39 |20. 2. o] 7.31 | ‘1426 |10.40 | ‘03322
22.20 | ‘1381 7.52 |19.58.25 | 7.45 | ‘1402 |11.22 | 03306
22.26 | "1382 8. o 52.25 | 7.51 | ‘1400 |11.27 | ‘03299
22. 46 | -1382 8. 20 49.55 | 7.58 | -13g1 |11.32 ‘03302
23. 5| 1396 8. 22 50.55 ] 8. g | ‘1400 11.56 | ‘03290
23.12 | *1392 8. 30 49.55 | 8.15 | 1405 f12. o | ‘03283
23.17 | 1396 8.38 51.40 | 8.23 | 1392 J12. 6 | 03290
23.28 | 1391 8. 47 49- 5] 8.30 ] 1385 y12. 8| 03277
1) 8. 52 48.15 | 8.36 | *13g1 [12.12 | 03278
23.59 | "1404 9.13 58.25 | 8.47 | 1382 |12.16 | 03263
g9-21 (19.57.25 | 8.51 | 1386 {12.22 | ‘03290
Aug.24 Aug-24 Aug.24 Aug.24 .32 [20. o.10 | 8.58 | ‘1412 J12.40 | 03271
o o |20.12.50 ] 0. o "13go | 0. o} 03120 | 0. o |67°4/69 5]} 9-45 |19-57.30 | 9. 4 | "I419 |12.42 ‘03260
0. 22 14.50 | 0.17 | ‘1400 | 0.23 | 03155 | 1. o (67669 8|]| O- 58 [20. o.20 | 9-21 | ‘1399 |12.47 | ‘03263
0. 39 13.45 | 0.28 | ‘1403 | 0.33 | *03161 | 2. o |67 8|70 ol]j10. 10 |1Q. 57.10 | 9.33 | ‘1415 J13.10 | '03255
o. 50 14.50 | 0.40 | ‘1400 | 0.42 | *03178 | 3. o |67 870 1}}i 10 18 56.45 | 9-42 | ‘1405 {13.31 | ‘03218
0. 57 13.20 | 0.50 | ‘1406 | 0.51 | 03180 | 7. o [68 4|70 5|/ 10.28 [19.58.30 | 9. 55 | 1419 |13.37 ( ‘03190
1. 10 13.20 ) 1. o ‘1396 | 1.10 | *03205 | g. o {68 069 -0 () 1o 9| 1406 J13.50 | ‘03190
1. 16 1430 | 1. 4| 1398 | 1.22 ] ‘03214 j21. © 67 -2(68 *5;]| 10. 53 |20. o©. 10 }10. 23 | 1412 |14.16 | 03117
1. 28 11.35 | 1. 7| "1393 | 1.40 | 03262 |22. o |67 6/68 -gi| 11. 26 1.30 |10.25 | ‘1421 |14.36 | 03095
1. 42 11. o] 1.18 | ‘1398 | 2. 31 | 03290 |23. o |67 *8/69 2|} 11. 30 0. 20 1) |14-47 | 03098
1. 52 8.50 | 1.28 | ‘1389 | 2.21 | ‘03310 11. 42 1.35 [10.52 | ‘1422 |15. 6 | ‘03060
2. 10 7.45 ] 1.37 | 1396 | 2.42 | 03330 1. 59 1. 5]11. o ‘1418 |15.22 { ‘03050
2. 19 8.10 | 1.47 | 1408 | 3. 2 | ‘03360 12. 3 o.20 |11.24 | 1424 }15.33 | 03013
2. 28 8. o] 2.10| 1393 | 3.17 | 03360 12. 7 j20. 1.15 |11.29 | 1415 |15.47 | ‘03021
2. 37 8.25] 2.21 ] *1400 ] 3.23 | ‘03370 12. g |19.59.20 |11.34 | ‘1421 |13.59 | 03023
2. 51 7.30 | 2.26 | "1398 | 3.38 | 03363 12.12 [20. 0.30 [11.37 | *1417 16. 10 | ‘03009
3. 2 11.20 | 2.36 | ‘1403 | 4.26 | -03402 12. 19 [1g. 55. 45 [11.50 | ‘1424 [16.26 | 03032
3.12 11.30 | 2.45 | "1399 | 4.32 | 03400 12.23 |20. 2. 5 |11.54 | 1418 |16.38 | ‘03037
3.19 1o. 5{ 3. 5| ‘1414 | 4-52{ 03418 12. 32 2. 45 |11.59 | 1424 |16.5¢ | ‘03010
3. 23 1o.10 | 3.17 | ‘1417 ] 5.17 | *03446 12. 37 1.25 J12. 1] *1416 |16.56 | 03019
3. 32 8.20 ) 3.22 ] ‘1412 | 5.27 | 03465 12. 42 |20. 1.20 |12. 7 | ‘1423 |17. 7 *03035
3.43 8. ol 3.29 | ‘1416 | 5.40 | *03468 12. 48 [19.59. 20 |12. 11 | ‘1413 |17.23 | ‘03028
3. 50 9. o| 2.46 | *1391 | 5.50 | 03480 12.52 {20, 1.10 |12.13 | ‘1415 |17.37 | ‘03030
4 © 9-45 | 3.56 | "13g3 | 6. o | 03474 13. 6 1.35 |12.17 | *1395 |17.50 | ‘03000
4. 10 11.35 | 4 3| ‘1402 | 6. 11 | 03490 [ 13.12 3.15 J12.24 | ‘1414 118. 3 | ‘03020
417 11.20 | 4.19 | *1407 | 6.19 | 03483 13. 29 |20. 3.20 |12.28 | ‘1409 |18. 20 03023
4.23 12.20 | 4.27 | ‘1414 | 6.23 | 03485 13.37 |19.57. 50 |12.33 | ‘1417 [18.30 | 03021
4. 33 11.55 | 4.33 | ‘1408 | 6.30 | 03475 13. 43 50. 45 |12.37 | ‘1410 [18.57 | 03039
4. 40 12.20 | 4. 44 | "1405 | 6.37 | 03472 13. 49 [19. 54. 30 |12. 40 | "1415 |19.17 ‘03057
4- 48 10.45 | 4.57 | ‘1406 | 6.44 | 03478 14. 9 [20. 1.20 |12.43 | ‘1406 [1g.23 | 03070
4. 58 9-25| 5. 3| '1410| 6.57 *c3460 14.27 [19. 54. 45 |12.50 | *1408 |1g. 36 | 03064
5. 10 5,201 5. g | '1408 | 7. 3] 03455 14. 32 54. o |13. 3| ‘1401 }19.52 | 03ogo
5.17 4-45 ) 5.17 | '1413 | 7.17 | 03424 14. 42 48.45 |13.17 | ‘1405 |20.12 | 03099
5.23 6.15] 5.25 | 1421 ] 7.33 | ‘03445 14. 50 48. o0 |13.33 | ‘1400 |20.40 | 03115
5.33 2.45 | 5.43 | ‘1409 | 7-41 | 03425 15. 8 50.25 |13.46 | ‘1416 §20.53 | 03117
5.40 |20. 2.25 | 5.50 | ‘1405 | 7.52 | 03410 15. 12 52.20 |13.51 | 1412 |21.32 | ‘03140
5.53 19.57. 5| 5.54 | "1408 | 7.58 | 03410 15. 18 52, 5113.56 | ‘1418 |21.37 | ‘03140
6. o 56.50 | 6. o 1401 | 8. 2| 03403 15. 21 54.10 f14. 5 | 1414 |21.56 | 03140
6. 7 58.55 ] 6. 6| 1410} 8.18 | -03410 15. 30 54. o |14. 14 | 1406 |22.26 | 03145
6.13 53.30] 6.10 | "1414 ] 8.28 | *033g0 15. 39 52.45 |14.22 | ‘1402 |22.52 | 03165
6. 19 54. 10 | 6.14 | 1408 | 8.44 | 03375 15. 57 57. 25 {14.30 | ‘1409 |23. 10 | 03172
6. 33 l1g9. 50. 30 6.21 | *1413] 0. 7| 03386 16. 8 58.20 |14.35 | ‘1406 |23. 32 03185
6.52 {z0. 2. o] 6.32 | ‘1399 | 9.32 | 03333 16.17 56. 5 |14.51 | <1415 |23.59 | 03210
The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in whichinstances
they are inferred from observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol ; attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference ot the numbers included
by the brace shows the amount of the displacement.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

s s | 8288 ¢ s | B384 ¢ | Readings < . 1838 s | 853 . ; | Readin,
5 £ |s288l _48 uégg B | ot 8 - S 13858] L8 |558] LB | et
= gH 18 ER| 8% |ELEE]| 2 Thermo- ||| & Western | 585 (BT ES ’35 SoE®] €8 | Thermo-
F Western £ E,sé?& tH |S=S83| BEH meters EE . By ﬂ’sgg Br |SS88] By meters,
83 | Declina- | 52 |Sw88] 88 |_wB8| §3 |-—=——||| g | Declina- | 22 |2 88| 85 | <8¢8| &3 —
g . 2 fame| & Sae | 2o |HE|=E A tion. g2 (828l 82 |douS| 2@ |mE(Hg
Gg | tom | 53 |8gMC) 55 |£25 | 0§ [SESE|| S Sg [SE55] 83 | 2895 85 |HEFE
= = g&me RS 2 |5glssg) S g |SaHE] g 58| 8 53|53
Aug.24 Aug.24 Sept. 3 Sept. 3 Sept. 3
h m/| o 4 | b m h m h m| o | o b mioe 4 4| n h m h m| o | o
16. 30 |19.59. 20 |14.59 | ‘1412 1.19 [20.11.45 ] 0.50 | ‘1400 | 1.26 | *02709
16. 32 [19.58. 50 15,10 | ‘1417 1. 22 10,20 | 0.54 | "1406 | 1.30 | ‘02702
16. 42 |20. 1.35 |15.20 | ‘1408 1. 28 11.20 | 0.58 | ‘1401 | 1.41 | 02716
16.53 (20. 0.55 [15.25 | ‘1413 1. 32 10.25 | 1. 7| ‘1410 | 1.50 | -02712
17. 7 119.57.45 |15.42 | 1387 1. 5o 10, o 1.21 | "1409 | 2. 3 | 02729
17.22 |20. 3. o |15.50 | ‘1389 1. 59 8.35| 1.40| 1415 ] 2.10 | *02729
17. 30 2.25 |16.16 | ‘1384 2. 7 8.50 | 1.53 | r1406 | 2.31 | ‘02732
17. 37 3.35 |16.24 | *1389 2. 22 7. 51 2. 3| 1411 | 2.34 | r02749
17. 42 |20. 8. o |16.32 | ‘1386 2. 30 6.55]1 2.21 | "1403{ 2.42 | ‘02773
17.57 119.59. o |16.46 | *1391 2. 39 4.55 ] 2.27 | '1409 | 2.53 | ‘02789
18. 3 57.50 |16.55 | ‘1382 2. 42 1. o) 2.30 | ‘1403 | 2.57 | 02789
18.10 | 58.45 |17. 6 | ‘1400 2. 52 2.10 ) 2.35 | ‘1408 | 3.10 | ‘02809
18. 18 55.35 |17.10 | ‘1404 3. 3i20. o.10] 2.38 | ‘1404 | 3.20 | ‘02811
18. 23 56.55 [17.19 | 1407 3. 7119.58.40 | 2.46 | ‘1421 | 3.31 | 02822
18. 37 54.20 {17.32 | "1392 3.20 |20. o.20| 2.50 | ‘1419 | 3.42 | -02812
18. 50 53. 45 |17.39 | 1395 3. 28 0.30 | 3. o '1422 ] 3.50 | ‘02819
19. 3 54.10 |17.49 | 1377 3. 36 1.55 | 3. .2 | ‘1418 ] 3.52 | 02814
19. 13 55.55 J17.55 | <1381 3. 40 1.20) 3. 6] 1426} 4. 2 | ‘02819
19.18 55.25 |18. 2 | 1379 3.43 .50 | 3.14 | 1427 | 4.16 | 02809
19. 27 59. 55 |18.22 | ‘1406 3.48 1. o} 3.21 | 1423 ] 4.30 | ‘02814
19. 33 57. o |18.31 | ‘1400 3.52 2. o 3.28 | ‘1422 | 4.35 | ‘02809
19. 41 54.55 |19. 2 | *1391 4. © 2. o] 3.32 | 1426 | 4.43 | 02816
1g. 52 57.20 J19. 11 } *1393 4.11 3.25 ) 3.45] 1414 ] 4.48 | -02810
20. © 57. o }19.17 | -1387 4. 29 3.55 ] 3.50| 1416} 5. 2 | 02829
20. 15 57.40 |19.25 | *1394 4. 36 5. o} 3.54 | ‘1413 | 5. 6| ‘02829
20. 22 57.10 |19.39 | "1377 4. 43 4.25 1 4. o 1417 ] 5.11 | 02836
20. 29 58.25 |19.53 | 1385 4. 52 5.25] 4.15| ‘1405 | 5.12 | ‘02827
20. 38 58. 10 ]20.15 | -1383 5. % 5 o} 4.32| 1414 ] 5.20 | 02836
20. 46 59. o |20.23 | *1379 5.11 6. o] 4.38 | *1409 | 5.40 | 02851
20. 58 |19.58. 45 [20.31 | 1383 5. 22 4. 0] 4.46 | 1414 ] 5.48 | 02875
21. 34 [20. 1.20 [20.39 | *1379 5.24 ]20. 3.45] 4.51 | ‘1408 |} 5.59 | 02886
21.43 2. 35 |20. 50 | *1380 5.41 n19.59.20 } 4.57 | *1414 ] 6. 4| 02864
21.45 2. o|21. 7| *1376 5. 48 56.30 | 5. 2 | ‘1426 ] 6.12 | 02856
21. 49 3. 40 |21.25 | 1374 5. b2 56.25 | 5. 7| 1424 | 6.30 | 02825
*** 121.49 | 1381 5. 57 54.25 ) 5.11 | *1430) 6.38 | ‘02817
22. 37 5.30 |22. 2| 1374 6. 4 57.40 | 5.16 | ‘1422 ] 6.53 | 02832
23. 22 9- 40 |22.14 | 1378 6.10 |19.57.10 | 5.27 | 1426 | 7.10 | ‘02811
23. 52 I1. o |22.21 | 1375 6.23 (20. 2.25| 5.36 | ‘1419 | 7.20 | 02812
23. 59 11. o |22.25 | *1378 6.36 |20. o. 5| 5.41 | ‘1422 ] 7.56 | *02792
22.32 | 1376 6.43 |19.54.55 | 5.47 | 1437 ) 8.11 | 02792
22.40 | '1380 7. © 59.30 | 5.49 | 1435 | 8.30 | ‘02776
22.47 | 1379 7. 11 57.10] 5.57 | ‘1445 ] 8.40 | 02779
23. 2 | 1384 7.18 55, o] 6. 3| 1429 | 8.46 | 02786 |
23.22 | 1384 7. 31 57. 51 6. 8| ‘1430 | 9.42 | 02765
23.30 | ‘1379 7- 44 59.45 | 6.21 | *1410 ] 9.50 | *02765
23.55 | 1385 7.57 59.30 ] 6.36 | ‘1397 J10.30 | ‘02745
23.59 | 1386 8. 10 57. o] 6.56 | ‘1425 |10. 40 | 02746
8. 20 59. o] 7.10 | 1415 11,23 | ‘02723
Sept. 3 Sept. 3 Sept. 3 Sept. 3 8. 29 59.20 | 7.18 | ‘1419 |11.32 | ‘02725
o. o20. g.50| 0. o '1397 | o. o | 02662 | o. o [63-6/64°8]l| 8.35 55.55 | 7.25 | 1416 J11.52 | 02684
o. 8 9.30} o. 5| 1397 *** | 1. 0 [63°8/650(|{ 8.42 50.10 | 7.34 | 1414 j12.10 | ‘02692
0.13 10.50 | o. 8| ‘1402 | o.40 | ‘02671 | 2. o [63°8/653/| 8. 50 51.10 | 7.40 | *1416 [12.23 | 02630
0. 20 11.20 | o.11 | 1398 | 0.47 | 02679 | 3. o [64°8/65-3||| 8.57 51. o | 7.57 | ‘1409 |12.37 | 02610
o. 38 1o. 5| 0.15 | *1402 | 0.51 | *02675 ] 9. o 63865 1f|]| 9. o 52.101 8. 11 | ‘1417 }12.57 | ‘02599
0. 43 10.35 | o.21 | ‘1398 | 0.57 | 02679 |21. o [635/64°8{}| 9. 9 51.50 | 8.19 | ‘1412 J13. 7 | ‘02580
o. 5o 12. o) 0.32 | 11397 | 1. 3| 02683 |22. o [63°7|653|]| 9. 20 54.30 | 8.34 | "13go |13. 11 | ‘02592
o. b7 I1.10 | o.41 | 1402 | 1.10 | 02699 |23. o [63°5/644|]| 9.27 54.55 ] 8.44 | 1406 |13.17 | ‘02565
1. 7 10.45 | 0. 45 | ‘1408 | 1.20 | "02699 9.43 58. 5] 8.51 | ‘1407 |13.22 | 02570

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




(xxxviii) INDICATIONS -OF THE MAGNETOMETERS

5 ; |E28 4 ; | E2T 5 ; i 5 NEELW L ; ;

g g 155%s 8| fEig| g e[ L EREEET IR I Ry oy
f"t( Western .g T E i EE 'E’T g : €8 §E | Thermo- il Western e 8 z £g '§ g z £E Fg Thermo-
E& B |=o8| BS si8s8|l Ey meters. E & By |(M388l By (25288 By meters.
53 | Dectina- | 5% (E52F| 52 |PSEE| 53 ooiaglll 53 | pemns | 35 |E3E5] 85 | S%PE| 38 [melme
Eg| o | 8g 5259 55 |Tewc 85 [GEIEN S5 | e | Sg 52N 53| fg€t| o4 HEls %

U 4 [ - * . o .
£ SRR IR R £ EEA| 3| ERFE| 2|54l d

Sept. 3 Sept. 3 Sept. 3 Sept. 3 Sept. 3
h m ° ] " h m h m h m o o h m o /i h m h m R m o o
9.51 [20. o.10 | g. o | 1414 [13.30 | ‘02547 18. 42 [20. 5.20 [17.18 | ‘1308
10, 1 o.20 g. 8| ‘1414 |13.52 | 02558 18. 47 6.30 |17.22 | ‘1402
1o0. 8 o.50 ) 9.16 | ‘1420 l14. 2 | 02550 18. 50 6.30 |17.39 | *1377
10. 16 0.45 ) 9.28 | ‘1420 |14.11 | 02560 18. 56 8.30 |17.46 | 1378
10. 20 1.20 | 9-41 | ‘1414 |14.33 | 02533 19. 6 11. o |17.52 | 1385
10. 31 0.20| 9.47 | ‘1419 |14.40 | ‘02540 19. 12 9. o |17.58 | -1381

(1) | 9-52 | 1413 |15. 6 | 02543 19. 19 1o. o |18. 2 | 1385
11. 7 {20. o.20 [ 9.59 | ‘1410 |15.13 | 02536 19. 29 6.10 |18. 6| *1381
11.12 |19.59. 40 |10. 8 | ‘1412 |15.23 | ‘02541 19. 32 6.45 |18.17 | *1393
11.27 {19.59. 45 |10.16 | ‘1415 J15.50 | *02482 1g. 41 I. o |18.26 | 1396
11.33 {20. 2. o |10.27 | ‘1410 |15.57 | 02452 1g. 44 |20. 2.45 |18.32 | 1388
11.47 1.25 |10.36 | ‘1411 |16. 7 | 02442 19. 51 [19.59. 5 [18.43 | ‘1400
I1. 52 o. 5 |10.41 | 1415 |16.18 | 02455 1. 53 {20. ©. 45 [18.59 | ‘1393
12, 4 8.20 |10.50 | ‘1412 |16.32 | 02465 19. 56 o.15 |19. g | "1373
12. 11 9. o]11. o | 1416 J16.43 | 02459 20. © 3. oli1g.20 ] *1370
12.13 12. 5 J11. 7 | "1411 [16.50 | ‘02450 20. 2 2. 40 |19.23 | 1364
12. 22 10. 5 |11.19 | 1417 |16.57 | 02458 20. 4 8.20 |19.32 | "1369

(1) {11.32 | ‘1432 {17. 7 | 02435 20. 10 10. 40 [19.36 | ‘1366
12. 33 7.10 |t1.40 | ‘1428 lv7.27 | ‘02438 20. 22 13. 5]19.46 | *1370
12. 55 6. o11.45 | ‘1418 J17.5g9 | ‘02466 20. 29 13. o |1g9.50 | 1358
13. 6 7.25 J12. o | ‘1437 |18. 2 | ‘02462 20. 38 14.20 |19.55 | 1351
13. 14 7.25 J12. 7 | ‘1439 [18.21 | 02483 20. 47 12. 25 |20. g | *1365
13. 20 6.15 |12.12 | 1427 [18.23 | 02484 20. 50 13. o |20.21 | 1358
13. 23 9.20 f12.21 | ‘1418 |18.53 | ‘02507 20. 57 10. o |20.30 | "1357
13. 30 8.15 (1) {19. 2 { -o2502 20. 59 10.55 [20.36 | 1360
13. 37 8, o |12.51 | ‘1418 |19. 11 | 02510 21. 2 g. o |20.39 | 1354
13. 46 4.25 |13, 5| 1432 |19.17 | 02503 21. 8 10. 5 ]20.45 | ‘1350
14. © 2. o |13.12 | 1430 |10.23 | *02519 21.12 8.10 |20.49 | 1356
14. 4 20. 1.55 |13.20 | ‘1424 |19.30 | ‘02507 21. 20 9. 20 |20.55 ‘1350
14.13 |19.59. 0 {13.24 | "1440 |19.38 | 02523 21. 29 9. of21. 4| *i346
14.20 [19.57.55 |13.29 | ‘1430 |19.42 | 02523 21. 32 10. 20 |21.22 | *1350
14.23 20. 1.25 |13.32 | ‘1434 |20. o] ‘02569 21,43 g-30 |21.29 | 1347
14.33 20. 1.35 |13.38 | ‘1420 |20.19 | 02562 21. 52 7. o |21.49 | 1356
14. 43 (19.58. o |13.54 | *1407 |20.27 | 02563 22. © 7. 10 |21.59 | 1368
14. 56 57.35 J14. 12 | ‘1414 J20.37 | ‘02560 22. % 4 ol22. 7| 1349
15, 2 57. o J14.20 | ‘1428 ]21. o | ‘02570 22. 13 6.55 |22.17 | *1358
15. 10 57.55 {14.32 | ‘1440 kil 22. 22 7.25 |22.20 | 1346
15.12 59.30 [14.41 | ‘1438 |21.57 | ‘02622 22.28 4. 45 |22.23 | 1351
15.29 |19.57. O J14.44 | "1434 |22.19 | 02637 (t) |22.25 | 1332
15.57 |20.15.35 |14. 48 | ‘1440 6] 23. 16 11.30 §))
16. 2 14. 30 |14.52 | 1438 |23. 8 | ‘02690 23. 19 13.20 [23.18 | ‘1376
16. 10 6.20 |15. 3 | ‘1436 |23.32 | ‘02688 23. 27 12. 22 |23.24 | ‘1372
16. 22 2.30 |15.13 | 1436 1) 23. 30 13.55 |23.30 | 1377
16. 33 5.25 |15.18 | ‘1426 23. 36 10. 50 }23.33 | ‘1370
16. 41 8. o |15.21 | ‘1429 23. 42 11.20 |23.36 | 1363
16. 52 10. o |15.25 | ‘1420 23. 59 12. 10 |23. 40 | 1363
17. 1 13.25 [15.29 | 1422 23. 49 | 1369
17. 10 15. 5 [15.39 | ‘1409 23.59 | 1380
17. 16 14. 40 {13.52 | ‘1391
17.22 11.20 |16. 2 | ‘1407 Sept.11 Sept.11 Sept.11 Sept.11
17. 37 12.20 |16.13 | ‘1421 o. o |20.12.15] 0. o| 1406 | 0. o | 02716 | 0. © 66 *0(67 1
17. 43 9. o |16.20 | ‘1416 o. 5 11.40 | 0. 5| ‘1400 | 0. 42 | r02762 | 1. © 66 2167 *8
17. 49 8.15 |16.33 | ‘1428 0. 20 13. o] o. 9| '1406 | 0.54 | r02782 | 2. © 66 *368 *0)
18. 2 11.10 |16, 40 | ‘1436 0. 29 14.50 | 0. 19 | ‘1404 | 0.57 | r02777 3. o 664677
18.12 5.45 116.47 | *1434 0. 37 14.10 | 0.30 | ‘1419 |.1.17 02808 | 9. o |66 0|66 6
18. 21 7.55 |16.53 | ‘1439 0. 41 14.55 | 0.35 | 1416 | 1.33 02813 | 9.30 [66°066 °
18. 30 8.10 |16.57 | ‘1430 o. 50 13.55 | 0.42 | ‘1419 | 1.40 02836 |10. O |64 865 '8
18. 36 5.20 {17. 7 | ‘1427 o.54 15.55 | o.49 | ‘1411 1.45 | 02828 |21.20 |63 664 °9

by the brace shows the amount of the displacement.

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

k is attached to the number, in which instances
The Symbol *** denotes that the magnet has
ed between the preceding and following readings.
1 to a considerable range of time near that which is
islocated, and the difference of the numbers included




AT THE RoYAL OBSERVATORY, (GREENWICH, IN THE YEAR 1869.

3 s [BE8 . g | BE8 s ¢ | Readings 3 s |[H2%8 ¢ s 828 ¢ <
g |gg99d g a8 8938 8
28 sE |E¥E5| 38 3582 28 | mutme. ||| 52 PEREEIT 38 (8382 28
Eﬁ Western L& F“égi zZ5 888 By meters. 'g; Western Eu (888 By |Sd8¢8 X
2 | Deamme | 23 |Zw8E| BX 555| B8 [oo7eg| 32 | Do | 53 |2525| 32 |g33E| E3
Gg | ton | Og |Bpme]| Sg |ZpEv | Sg |GRINE Gz | dem [og |SEHC) SF GEMT| OF
& & BEmsl g (sdxE| § |S228 g S |Bdd&| g (FEFE] S
= EnaNs > 8= |82 ~ = = >
Sept.11 Sept.11 Sept.11 Sept.11 Sept.11 Sept.11

h m o I " h m b m h m o o b m o 4 4 A om h m h
1. 0 ]20.33.45) 0.55 | 1425 ] 1.56 | *02842 g-19 [19.45.55 | 7.20 | ‘1422 |15.47 | ‘02764

1. 10 15. 45| 1. o 1410} 2. o | -02830 9. 30 55.20 | 7.28 | ‘1422 |15.50 | ‘02760
1.17 17.30} 1. 5§ *1418 ] 2. 7| 02842 9. 36 54. o] 7.30 | ‘1417 |15.59 | ‘02775

1. 30 16. 51 1.14 | ‘1422 ] 2.16 | ‘02838 9. 46 59.25 | 7.35 | 1424 |16. 7| ‘02750
1.38 16.30 | 1.17 | 1428 | 2.20 | ‘02850 10. 7 46.55 | 7.42 | 1436 |16.13 | ‘02760
1.43 18. o| 1.25 | ‘1422 { 2.23 | ‘02840 10. 23 54.25 | 7.47 | ‘1422 |16.32 | ‘02766

1. 49 17. o| 1.29 | 1418 | 3. 7| ro2921 ' 10. 31 55.25 | 7.53 | ‘1424 |16.39 | ‘02765

1. 56 18.20 | 1.32 | ‘1421 ) 3.38 | r02938 10. 41 50.20 | 7.57 | ‘1414 |17.17 | 02778

2. o 17. o] 1.35 | 1417 | 3.47 | *02937 10. 50 47.35 1 8. 2| ‘1414 |18. 2 | 02782

2. 7 16.45 | 1.40 | ‘1420 | 3.56 | 02947 10. 52 48. o] 8. 11| ‘1423 [18.26 | ‘02778
2.16 16. o | 1.45 | ‘1432 | 4. 7 | '02043 11. © 45.30 ] 8.14 | ‘1416 |19.11 | 02786
2.21 14. 10 | 1.50 | 1426 { 4. 17 | 02930 11,12 44.45 | 8.22 | 1423 |19.32 | 02781
2.29 16.20 | 1.54 | 1431 | 4.27 | ‘02040 11.20 47.45 ) 8.27 | ‘1420 |19.51 | 02784
2.38 14.55 | 2. o | 1434 ]| 4.-37 | 02934 (1) | 839 | 1426 fj21.23 | 02740

2. 42 15.20 | 2. 4| ‘1421 | 4.46 | 02952 11. 45 56.30 | 8.49 | ‘1417 |22.20 | ‘02716

2. 59 15.20 | 2. 8 | 1425 | 4.52 | ‘02938 12. 3 48.10 | 8.52 | ‘1421 [23.59 | ‘02680

3. 4 16.10 | 2.16 | 1415 | 5. 2 | 02940 12. 20 53. o] 8.58 | -1416

3.13 15.50 ] 2.20 | 1420} 5. 7 | r02g950 12. 37 3g.20] g. 2| ‘1427

3. 20 14.30 | 2.24 | ‘1410 ] 5.17 | 02942 12. 42 38.30 | 9.15 | ‘1412

3. 29 14. o] 2.29 | ‘1420 ] 5.26 | ‘02950 13. 3 47.40 } 9.20 | ‘1432

3. 33 14.45 | 2.33 | 1428 | 5.33 | 02949 13. 12 46.45 | 9.26 | ‘1442

3.47 13. o] 2.39 | ‘1420 | 5.56 | ‘02976 13. 30 50. o] g.29 | ‘1433

3. 52 13.20 ) 2.50 | ‘1430 | 6. 8 | 02953 13. 32 48.35 | 9.32 | 1437

4. 5 12.45 | 3. 9| ‘1434 | 6.17 | 02957 13. 40 47. o} 9.38 | ‘1421

4. 7 12.50 | 3.24 | ‘1421 | 6.27 | 02948 13. 50 49.50 | g.42 | ‘1431

4.15 10.50 | 3.30 | ‘1416 | 6.32 | 02933 14 4 2. o] 9.45 | ‘1443

4. 26 11.20 | 3.38 | *1420 | 6.47 | ‘02043 14.18 44.20 | g.46 | "1421

4. 35 10.20 | 3.50 | 1416 | 7. 9 | ‘02942 : 14. 32 43.20 | 9.51 | ‘1426

4. 42 11.45 ] 3.59 | ‘1423 | 7.14 | ‘02930 14. 40 43.30 | g.52 | ‘1416

4. bo g.30| 4 3] 1416 | 7.22 | 02932 15. 5 53.35 | 9.53 | ‘1400

4.56 9-25 | 4. 7| *1420| 7.37 | ‘02919 15. 11 52.55 } 9.57 | ‘14c9

5. o 8.25 | 4.15 | 1410 | 7.52 | ‘02920 15. 12 54. o J1o. o | *1396

5. 8 9. of 4.25 | ‘1417 | 8. 8 | ‘o2g900 15. 17 53. o jio. 3| ‘1402

5.15 7.25 ] 4.34 | *1413 ] 8.22 | ‘02912 15. 23 56. o l1o. 7 | "1397

5.22 7.20 | 4.37 | '1407 ]| 8.26 | 02903 15. 32 53. o }10.26 | ‘1427

5.30 3.20 | 4.46 | "1426 | 8.32 | 02906 15. 38 54.20 J10.41 | ‘1398

5. 37 3. o 455 | 1414 ] 8.52 | ‘02905 15. 46 52.20 |10.47 | ‘1402

5.44 1. o| 5. o ‘1418 ¢ 15. 52 55. 45 |10. 50 | 1398

5.53 3.10| 5. 3| 1414 [10. 11 | r02763 16. 2 49.45 110.54 | ‘1402

6. 2 o.50 | 5.11 | 1423 |10.36 | 02823 16. 8 50.50 J10.59 | 1395

6.17 5.25 | 5.20 | ‘1412 |10.52 | ‘02782 16. 19 50.45 J11. 4| 1396

6.23 [20. 1.55] 5.23 | ‘1415 |11. 2 | ‘02797 16. 24 52.10 J11.10 | 1398

6.46 [19.56. 40 | 5.27 | ‘1409 |11.22 | 02781 16. 28 51.50 J11. 16 | ‘1393

7. 7 119.58.55 | 5.33 | ‘1406 |11.42 | ‘02795 16. 33 52.30 |11.22 | 1392

7.23 (20. 2.10 | 5.44 | ‘1422 {11.51 | -02758 16. 42 51.55 J11.25 | 1387

7.34 1. o] 5.50 | 1439 j12. 1 | *02738 17. © 51. o |11.32 | ‘1402

7. 42 3.20 | 5.55 | 1435 J12.12 | ‘02750 17. 20 55.20 J11.40 | ‘1395

7.48 3. o] 6. o r1421 [12.42 | ‘02716 17. 33 55,20 j11.50 | ‘1400

7.51 4. 5| 6.11 ] 1432 |13. 8 | ‘02750 17. 40 58. o 12. 7| 1426

7.54 3.30| 6.18 | ‘1426 |13.20 | ‘02740 17. 43 57.40 f12.29 | ‘1384

8. 14 3. 5] 6.26 | ‘1407 [13.42 | 02745 17. 50 58.50 J12.43 | 1408

8. 19 3.40)] 6.37 | 1409 |14. 7| 02738 17. 57 58.25 }13. o | ‘1420

8.27 3. o] 6.42 | '1416 |14.17 | ‘02696 18. 4 5g. 513. 7| ‘1411

8.35 3.20 | 6.46 | ‘1413 |14.57 | ‘02750 18. 12 58.10 |13.15 | 1411

8. 50 2,25 6.51 | 1419 |15.12 | ‘02759 £8.18 56.30 [13.35 | ‘1401

8.53 1.30| 6.55 | 1416 |15.23 | ‘02750 18. 32 56. o |13.40 | 1403

8.59 [20. 2. 5| 7. 3| ‘1422 15.32 | ‘02763 18. 38 56.10 [13.49 | ‘1400

9.12 |19.51. o | 7. 10 | ‘1417 {15.37 | ‘02760 18. 48 55.20 |14. o | ‘1407

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
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INDICATIONS OF THE MAGNETOMETERS
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£ £lessg]l E|TESE| B |Vt i Elesssl B o3| LE | T
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oW . Sw 58RE|l 8a —aoﬁg SR e lm g 541 i 2@ |29 28l %@ |-v*§ Sn P
58 tion. &g SgmH G g g gme 8 .a 13 58 tion. Gg S B G ERTH 55 Mg |E g
= S |Eigs| S | EEpk]| S ESRE S S |Eems| & |BEss 5 HbpH
= s i =~ |OH|OH A m e S e A 8585
Sept.x1 Sept.i1 Sept.13 Sept.13 Sept-13 Sept.13
h m ° ¢ a h m h m h m | o o h m o + u b m h m h m | o °
19. 4 [19.56.30 |14. 7 | "1305 If. o (20. 2. o |Il. o ‘1420 |11.. 0 | *02700 | g. o {64°6/64°3
19. 13 56. 20 |14.13 1403 I1.22 1.35 |11.19 | ‘1419 J11.38 | 02698 |21. o (64 ‘2|64 ‘8
19. 20 57. o |14.28 | "1404 11.26 6. ol11.20 | ‘1414 |12.27 | 02700 |22. o |64 4|65 ‘0
19. 30 56.20 |14.43 | ‘1414 11.36 {20. 1. o |11.23 | ‘1453 |12.36 | 02704 }23. o |64 °6/65 3
19. 46 58.30 |14.53 | ‘1415 I1.42 (19.58. 50 |11.25 | 1436 |12.43 | ‘02700
20. 8 58.50 |14.58 | ‘1419 11. 44 59.25 [11.32 | ‘1433 [13. 2 | -02700
20. 19 59.25 |15. 2 1412 11.51 58. 10 |11.34 | 1426 |13. 7 | r02706
20. 31 |19.59. o |15. 7 1415 12. 2 58. o j11.38 | 1428 |13.12 | 02698
20. 48 [20. ©.20 |15.14 | ‘1407 12. 7 58.55 |11. 41 | ‘1421 {13.18 | ‘02710
20. 57 o. 5 |15.21 | ‘1412 12. 15 58.20 J11.46 | 1426 |13.27 | ‘02690
21. 5 1. o |15.27 | "1407 12. 20 57.20 |11.48 | 1421 |13. 30| ‘02660
21. I0 o.50 |15.33 | 1413 12. 22 58. 5 J11.54 | ‘1427 J13.32 | ‘02704
21, 16 1. 30 |15.39 | "1407 12.36 |19. 58.45 |12. 2 | ‘1421 |13.36 | 02687
21. 30 I. o |15.47 | ‘1421 12.43 [20. 1. o f12. 7 | ‘1415 |13.48 | ‘02690
22, 2 2. 50 |15.54 | "1412 12. 55 [19.59.45 J12.12 | *1419 | 13.53 | ‘02702
22. 8 2.45 |16, 3| ‘1422 13. o 59.15 J12.16 | ‘1415 |13.56 | 02688
22.33 5. o [16. 7| '1418 13. 5 |1g.58.25 J12.29 | ‘1430 J14. 7 | ‘02680
23. o 5.55 |16. 11 | 1422 13. 8 |20. o. 5]12.36 | 1420 | 14.16 | 02692
23. 59 9.35 |16.15 | '1416 13.15 (19.58. 30 [12. 43 | 1416 | 14.20 | ‘02680
16. 21 | ‘1421 13. 20 51.45 J12.50 | ‘1417 J14.25 | ‘02703
16.24 | 1415 13. 23 57.40 |12.55 | 1428 | 14.33 | ‘02673
16.30 | 1418 13. 30 58.30 |12.59 | ‘1424 {14.40 | ‘02672
16.45 | ‘1414 13. 34 57. o |13. 2| *1431 |14.50 | ‘02629
16. 55 | ‘1409 13. 39 [19.56. 15 [13. 5 | 1452 |15. 4 | ‘02654
17.11 | ‘1408 13. 42 [20. 0. o |13. 7| ‘1442 |15.17 | ‘02640
17.19 | 1399 13. 44 |19.58. 10 |13. 10 | ‘1449 |15.23 | ‘02648
17.22 | ‘1402 13. 51 57. 40 |13.13 | ‘1440 |15. 40 | ‘02620
17.26 | *1398 13. 58 54.25 |13.15 | *1443 |15.49 | ‘02572
17.37 | ‘1402 14. 3 56.35 |13.17 | ‘1408 |15.56 | 02567
17.40 | *1397 14. 7 (1g.33.20 |13.20 | 1443 |16. 6 | ‘02583
17.45 | *1403 14.11 |20. 1.50 |13.22 | *1428 |16.16 | ‘02577
17.49 | "1400 14.16 |19.58. o |13.28 | ‘1424 |16.26 | 02553
17.5g9 | 1406 14.18 58,45 |13.31 | 1418 | 16.40 | ‘02550
18.13 1401 14.23 57. o |13.34 | 1419 |16.50 | 02534
18. 21 1404 14. 28 59. 50 |13.37 | *1430 | 16.56 | ‘02541
18. 35 | ‘1406 14. 32 59. 5 ]13.38 | 1446 |17. 7| ‘02567
18.46 | ‘1402 14. 40 54.50 }13. 42 | 1431 |17.11 | ‘02552
19. 3| ‘1400 14. 47 54.30 |13.46 | 1435 |17.15 | ‘02560
19.10 | ‘1397 14. 48 52.25 |13.53 | -1429 |17.22 | ‘02535
19. 26 1394 14. 52 55.40 [14. o | ‘1437 |17.37 | ‘02521
19. 37 1395 14.58 56. o J14. 3| ‘1420 |18. 2 | ‘02520
19. 57 13go 15. 4 53. o J14. 9| ‘1449 |18.23 | r02470
20. 21 1390 15. 16 55. o {14.12 | *1440 |19. 7 | ‘02530
20.25 | 1387 15. 23 52. 5 |14.13 | ‘1433 J19.34 | 02532
20.35 | ‘1389 15. 35 51. 5 |14.15 | ‘1438 |20. o | ‘02560
20.52 | 1383 15. 41 52.55 |14.19 | ‘1430 |20.26 | *02580
21. o | ‘1387 15. 52 56. 20 |14.24 | 1446 )
21. 8| 1381 15. 56 58. 10 |14.28 | ‘1440 |23.59 | 02723
21.14 ;| 1383 16. 2 58.15 |14.30 | "1444
21.23 | 1379 16. 10 55. 5 |14.34 | ‘1419
21.49 | ‘1378 16. 12 55. 45 {14. 41 | °1426
22.22 | *1380 16. 20 53.25 §14.44 | "1417
22. 48 | 1379 16. 23 55. o |14.48 | ‘1428
23.20 | ‘1382 16. 41 |19.57.30 }14.53 | 1425
23. 40 | *1387 16.50 |20. 7.20 }i5. o | ‘1418
23.59 | ‘1390 16. 52 8. o |15. 4| ‘1420
17. © 22.15 |15, 8 | ‘1430
17. 1 21. 40 |15. 12 | 1424

been generally in a state of agitation.

recorded.

by the brace shows the amount of the displacement.

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
The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbers included




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.
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g g 88% 885 . o 2338 23 R of
cla ch 3‘3‘@% f»é g% 24 "55 Thermo- -55 gé g'i’gg -5,5 §5§§ -55 Ther o
By | Western | £y (SES5| b |QZCE| By | metes || By | Weltem | g |REZ5 By |SSSE| BH | metes
$3 | Decina- | §3 ggﬁ_g 3 g“ssg 38 |mu s 83 | Declina- 23 g%ﬁ_é $a -3“55.5 $a TP
S g tion. S8 gﬁmf S g .Em:gi-' Sy :dE‘; &i S g tion. cg |S§8xfl &9 gghi S8 m.a >-2
3 5 |gd=El § zdrE| & |EQ(53 : S |Edms| g |FdE| 3 5E5S
= Sl A = 85153 = 2 |z A e A 182|585
Sfpt-:’s [ ¢ u Shept'llﬂs h m h m 1) o Sspt.ls ¢ Sspt.nlna h m h m o o
17. 6 [20.33.20 |15.17 | ‘1418 23.52 [20. 7. 10 |20.50 | 1366
17. 22 10. o |15.23 | ‘1419 () l20.55 | 1370
17. 30 19.55 J15.30 | ‘1412 20.56 | 1366
17. 32 20.20 [15.33 | °1404 21. 2 | ‘1374
17. 42 31.20 |15.37 | ‘1410 21. 4| '1383
17.53 |20. 14. 20 [15. 42 | "1406 21.10 | ‘1337
18. 18 [19.50.15 [15.59 | 1431 21.13 | 1358
18.23 47.35 |16, 5 | ‘1434 21.19 | "1364
18.27 48.35 |16.10 | ‘1430 21.22 | ‘1359
18. 30 46.50 |16.15 | 1432 21.25 | ‘1365
18. 32 51,15 [16.21 | ‘1423 21.30 | "1368
18. 36 49. 30 J16.27 | ‘1420 21.39 | ‘1361
18. 38 54.25 J16. 40 | *1382 i 21.47 | 1371
18. 42 52.45 |16.43 | 1377 21.48 | 1353
18. 50 57. o |16.48 | 1368 21.51 | 1358
18. 54 [19.55. 10 J16.51 | 1374 21.53 | 1344
19. © [20. 2.20 |17. o 1389 21.58 | 1351
19. 3 1. 5J17.10] 1380 22. o | 1344
19.13 3.20 |17.13 | ‘1356 22. 3 | 1331
19.18 1.50 |17.19 | ‘1329 22. 9 | 1353
19. 29 5.25 J17.25 | 1356 22.11 | "1347
19. 43 6.20 |17.29 | 1370 22.14 | 1360
19. 51 8.40 |17.33 | 1387 22.17 | 1363
19. 57 7.50 |17.39 | 1390 22.20 | 1369
20. 3 8.20 |17.51 | 1350 22.22 | 1363
20. 12 5.45 {18. o | 1312 . 22.25 | 1371
20. 18 445 (1 22.29 | ‘1366
Jz0. 22 3. 5]18.16 | ‘1312 22.33 | ‘1364
20. 27 3.35 }18.23 | 1330 22.40 | 1376
20. 38 3.55 |18.28 | ‘1353 22.48 | 1367
20. 41 2.25 [18.31 | 1341 22.50 | *1370
20. 49 1.40 [18.33 | 1351 22.53 | ‘1367
21. 1 2.40 118.38 | 1335 23. 4| ‘1370
21. 5 |20, 3.10 [18.43 | 1349 23.20 | 1365
21.12 |19.51. 5 |18.50 | 1339 23.25 | 1367
21.13 |20. 7.55 J18.57 | 1356 23.36 | 1362
21.22 3.55 J19. 2 | *1350 23.44 | 1374
21.28 5. o|19. 9| '1364 23.48 | 1368
21.33 6.15 J1g. 11 | *1367 4))
21.49 1. o]19.13 | 1363
21. 51 5.20 |19.19 | 1369 Sept.27 [Sept.27 {Sept.27 Sept.27
21. 54 3.20 |19.23 | ‘1363 0. of20, 6.10] 0. o| ‘1408 | 0. o | 02555 | o. o (646|648
22. o [20. 6.10 |19.30 | *1362 o. 5 6.55| 0.15 | ‘1404 | 0.13 | 02556 | 1. o 64.'865'3H
22. 6 {19.59. 45 |19.36 | ‘1368 0. 44 6.55] 0.25 | *1402 | 1.32 | 02598 | 3. o |64 °8[65 1
22. 9 |20. 5.45 J19.39 | 1363 , 1. 7 7.10 | 0.41 | ‘1402 | 2.40 | 02622 | 9. o 640|643
22. 14 3.25 |19.42 | ‘1368 1. 40 8.10] 0.55 | ‘1404 | 4.22 | 02650 |10. o [63°9|63 6
22.18 4 5]19.47 | 1361 2. 30 6.55 | 1.22 | ‘1400 | 4.45 | ‘02679 |21, o [64°0[64 5
22. 22 6. o |19.55 | 1365 2. 45 7.55 | 1.36 | ‘1402 | 4.52 | 02672 [22. o [64 ‘0|63 -7
22. 28 5.25 |20. 5| 1357 2. 57 7. o| 1.50 | ‘1401 | 5. 1| 02682 |23. o [64-2[64°0
22.32 6.55 jzo.10 | 1366 _ 3.9 7.20] 2.22 | "1406 | 5. 7| 02666
22. 40 4 55 |20.17 | "1360 3.47 6.15| 2.35 | ‘1410 ] 5.12 | 02685
22. 46 7.25 |20.27 | 1368 3.55 6.35| 2.41 | ‘1414 | 5.32 | 02725
22. 51 6. o [20.30 | 1365 4 7 5.55| 2.47 | '1416 | 5.36 | 02724
23.19 6.35 120.35 | ‘1370 4. 19 5.45] 2.53 | 1411 | 5.48 | 02730
23.23 6. o |z0.38 | ‘1364 4. 36 4. 5] 3.13 | ‘1419 | 5.54 | 02750
23. 32 6.30 |20.41 | *1368 4. 52 6.10 | 3.21 | 1416 | 5.57 | ‘02770
23. 38 6. o |20.44 | 1364 5. 1 8.45] 3.28 | ‘1418 | 6. 1| 02780
23. 48 7.30 [20.47 | "1369 5. 10 7-20| 3.37 | ‘1417 | 6. 4| 02764

For the Horizontal and Vertical Forces, increasing readings denote increasing forces.
September 13. The photographic trace for Horizontal Force was off the sheet in the direction of diminishing force from 18%,

o™, to 18h, 16™,

GREENWICH OBSERVATIONS, 1869.

F



E‘
(=}
N

INDICATIONS OF THE MAGNETOMETERS

. . ey . legg . . | Readings . . lgeg ., L . | Readin
3 & 0,.8%2 3 R E] & Ofg 3 ¢ 9888 < oga o adings
"'é'E% Western —E‘,é gzgg '3'5 é’ié% -g‘é Thermo- ’55 'gé §P§§ ﬁ'&g«« §§§§ ’35 Th:rt;no-
By : By |ME8E] By |S288| F meters. By Western | 5 y H338| By |S888| =y meters.
= Declina- = g 2 = g S 8 g .8 . g4 =% 4 (FRBcal 53
23 83 E‘g:’& g3 —~g*E g3 — 29 Declina- 239 Emga g3 s 38 @3 -
S | fon. | 2% |ECog8| B2 |FoLE] B |mglai|] £ . G4 155 38| 4 |38 8| BE &gy
©g Sg [SE5| o5 (€805 58 |HExB|l § | ™ § ISEEL] 28 |2E0 %] P8 |58l 6
£ S 538 2 | ERE| g 5155 4 e R B REEIEE ]
Sept.27 Sept.27 Sept.27 Sept.27 Sept.27 Sept.27
h m | o s # | h m h  m h m| o | ol B m| o ¢ # | b m h™ m h m|]|] o | o
5.12 {z0. 7.50 | 3.45( ‘14211 6. 7 | 02770 15. 11 (19.55. 45 |10.32 | 1396 |22.50 | ‘02550
5. 26 410 ] 3.49 | 1420 | 6.12 | 02757 15. 18 58, o |10.44 | 1413 |22.53 | ‘02562
5.33 3. 5| 3.58 | 1426 | 6.13 | 02762 15. 26 |19.58. 25 {10.49 | ‘1409 [23. 2 | ‘02542
5. 40 4.10 | 4. 5| *1424 ] 6.20 | ‘02803 15. 30 |20. ©.20 |10.58 | 1428 |23. 7 | 02546
5. 51 3. o 417} *1432 | 6.27 | 02803 15. 33 o. o|11. 8| ‘1447 |23.13 | 02558
6. 1 7.35 ( 4-19 | ‘1429 | 6.43 | 02745 15. 39 1.45 {11.12 | ‘1449 |23.20 | ‘02560
6. 7 |20. 6.45| 4.31 | ‘1438 | 6.52 | 02742 15. 42 1.20 |11.21 | ‘1441 |23.23 | 02550
6.17 [19.49.20 | 4.40 | *1446 | 7. 9| ‘02718 15. 49 2.45 |11.35 | ‘1390 |23. 42 | ‘02566
6. 28 43.15 | 4.50 | *1451} 7.15 | ro2720 15. 52 2.15 |11.41 | *1375 |23.59 | ‘02585
6. 41 47.25 | 4.55 | *1442 | 7.20 | ‘02703 15. 57 3.15 |11.57 | 1387
6. 42 47.20 1 5. 2| 1443 | 7.29 | ‘02703 16. 11 o.50 |12. 5| *1382
7. 5 56.35] 5. 5| ‘1440 ] 7.47 | ‘02698 16. 20 2. oji2. 8| ‘1385
7. 16 50.30 | 5.11 | ‘1421 | 8. 3| ‘oz710 16. 22 1.15 |12.16 | ‘1374
7.22 49.20 | 5.16 | ‘1428 | 8.20 | -02680 16. 27 2.15 j12.22 | ‘1400
7.26 48. 5] 5.32 | 1434 | 8.40 | -02620 16. 37 0.45 |12.30 | ‘1409
7.37 51.15| 5.37 | ‘1416 | 9. 3| 02616 16. 43 1. 40 [12.38 | ‘1400
7.43 48.20 | 5.42 | ‘1411 | g.22 | ‘02594 16. 50 o. o|12.44 | '1384
7. 47 48. o| 5.47 | 1404 ] 9.30 | *oz2600 16. 52 0.55 |12.50 | ‘1376
7.58 53.10 | 5.52 | ‘1416 f10.17 | *02515 17. © 1. o |13. o 1384
8.13 56. o | 5.54 | 1409 J10.47 | ‘02572 17.18 4.55 |13. 4| 1380
8.28 43.20 | 5.56 | ‘1415 |11.28 | ‘02414 17. 22 4.10 |13.15 | 1395
() | 6. o *1409 ) 17. 41 8.10 |13.22 | *138g
9. © 49.10) 6. 5| 1396 |12.12 | ‘02415 17. 47 12. 50 |13. 30 | ‘1394
9.12 54. 5| 6.13 | 1385 |12.13 | 02413 17.53 14. 5]13.37 | 1388
9. 30 55.35 ) 6.1g9 | *1402 J12.20 | ‘02430 17.57 16. 30 J13. 45 | ‘1391
9. 34 55. o| 6.22 | ‘1399 |12.28 | ‘02415 18. 2 17. o J13.53 | ‘1400
9. 56 54.30 ] 6.27 | 1407 J12.57 | ‘02420 18. 12 24.25 |14. o | ‘1402
10. 20 46.30 ]| 6.32 | ‘1412 |13. 9 | ‘02404 18.18 24. o l14. 5| *1399
10.32 45.10 | 6.34 | 1409 |13.27 | ‘02440 18.27 26. 50 |14.12 | 1404
10. 47 50. o} 6.38 | ‘1414 {14. 8 | ‘02477 18. 40 21.20 f14.16 | "1394
10. 54 50.20 | 6.45 | ‘1404 |14.12 | ‘02465 18. 54 17. o |14.20 | ‘1397
11. 7 46.40 | 6.56 | 1411 J14.18 | ‘02478 19.- 4 17.25 f14.23 | 1393
11,17 51.20| 7. 5| 1405 }14.33 | ‘02510 19. 17 13. 25 J14.37 | ‘1400
11.20 52.45 | 7.11 | 1382 |14.43 | ‘02500 19. 20 15. 5 J14.50 | ‘1392
11.24 55.10 | 7.15 | 1384 [15. 1 | ‘02503 19. 29 10. 50 |14.56 | ‘1386
11. 30 55.15 ) 7.22 | ‘1378 |15.22 | ‘02543 19. 50 |20, 4. o |15, 1| ‘1391
11. 36 55. o | 7.28 | 1384 |15.42 | ‘02560 19. 57 [19.57. 30 |15. 4 | 1386
I1. 46 49.50 | 7.35 | 1387 }16. 7 | 02545 20. © 57.20 f15.10 | 1392
11.52 52.15 | 7.37 | 1384 16.17 | 02544 20. 7| 57.55 [15.13 | 1387
12. 10 54.20 | 7.39 | 1387 ]16.37 | 02530 20. 12 59. o |15.23 | -1395
12.13 54. o} 7.43 | 1382 |16.41 | 02523 20. 18 56. 55 |15.26 | 1392
12. 14 53.55 | 7.56 | *1392 |17. o | ‘02530 20.22 {19.57.35 |15.31 | 1398
12.25 44.10 | 8. 3| 1402 f17.11 | ‘02510 20.26 [20. o.10 |15.34 | ‘1394
12. 32 50. 5| 8 6| ‘1398 |17.23 | ‘02510 20. 35 19. 59. 25 |15. 40 | ‘1403
12. 52 54.55| 8.15 | r1402 |17.33 | ‘02500 20. 40 58. 20 |15.45 | *1400
12. 58 53.45 | 8.23 | 1392 {17.42 | ‘02503 20. 51 59.50 |15.49 | ‘1405
13. 7 55. 10| 8.30 | *1399 J18. 2 | 02482 20. 56 58.50 J15.52 | ‘1401
13. 21 46.40 1 8.33 | *1395 |18.10 | 02484 21. 1 59.55 [16. o | ‘1407
13. 31 43. 25 (f) 118.16 | 02473 21. 12 [19.5g. 20 J16. 5 | ‘1409
13.38 43.55 | 8.58 | *1399 |18.22 | ‘02476 21.17 {2z0. 1.30 |16. 9 | ‘1403
13.53 41.10 | 9. 5| 1405 |18. 43 | ‘02430 21.22 1. 40 {16. 13 | ‘1409
14. 4 42. o] g.10 | ‘1408 J19. 5 | 02442 21. 30 3.10 |16.15 | ‘1402
14. 12 43.30 | 9.14 | "1404 R 21. 43 1. 45 |16.19 | ‘1409
14. 19 47. 5| 9.34 | 1412 Jz0.59 | ‘02521 21. 51 2.35 |16, 25 | -1402
14. 26 46.50 | 9.44 | ‘1403 J21.30 | 02553 21. 59 3. 0 ]16.33 | *1402
14. 42 54. o |10. 1| *1400 |22.13 | ‘02550 22. 7 1. 40 |16.36 | ‘1398
14.57 57. o |10.10 | ‘1388 |22.34 | 02554 22.13 3. o ]16.40 | ‘1402
15. 5 55. 50 |10. 17 | *1383 ]22.41 | ‘02540 22. 30 1. 10 |16. 44 | 1396

The indications are taken from the sheets of the Photographic Record, except where an asterigk is attached :;) :;he number, in which instances
they are inferred from observations made with the telescopein the ancient manner. The Symbol denotes that the magnet has
been generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that yvhlch 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.




Ar THE RoYAL OBSERVATORY, GREENWICH, IN:THE YEAR 1869. (xliii)
& s 828 ¢ ¢ | 828 s ¢ | Readings 3 s |83F 3 | B33 3
. 53% ] 238 s s |.B2 . < Readings
.gg West %E gkgg '35 §§§§ ’gé Th:rmo- 'gg 'q'E-% §—§§§ —ﬂg 3'§§§ E o :
b3 | g | Bx 22df By \R2in|Ta |een ) B2 | SO S5 525 Ty (2| Fs | mem
3 | veoime- | 83 |2255| 55 |S58F| 55 [moraglll 33 | Deme | B2 [Ew25] 83 |335F| 33 '
£5 | e | 83 |Bzac| &3 |Fpmc |85 [ZEIFE| S5 e | O3 sxod| 8% (Fes| B3 |HilEe
: S LRI AR f|fEag Cf [Fee| Co ERsS
CA {0
|Sept.2 . i - | o
ept.27l - [Sept.27 - Coal - Sept.27
22.36 |20. 3. o [16.57 | 1400 ° o 2‘; 34 | 1381 e SR R
22. 44 3. oj17. 8| 1308 22.34. 1376
22. 51 2. of17.12 ] 1393 zz. 52 'xsg
22. 57 2. 5]17.32 | 1392 22.55 '132
23. 3 5. 5 |17.38 | *1390 23. 1 '13%
23. 17 3.30 J17.47 | 1380 23. '1359
23.28 | 6.20 [17.51 | 1383 2318 | 130
23. 43 3.20 17.57 | <1380 23' 23 '15%0
23. 47 5. o|18. 5| -1383 23. 26 '1367
23. 50 2.25 |18. 8| 1392 23'3 '136o
23. 51 4.40 J18.13 | ‘1395 23. g '136%
23. 59 1.40 J18.21 | ‘1407 23.13 135
18.34 | +1418 23 06 | 1366
18. 41 | ‘1404 23.49 | 1362
18. 44 | ‘1407 23.55 | 1365
18. 46 | ‘1398 23.59 | 1368
18.50 | ‘1405 9
18.59 | ‘1413 .
1599 | a4 Sept.29 ® Sept.29 @ Sgpt.(z)g 026 Sept.296 o
1g. 6| 1411 0.37 |20.12.50 | 0. 26 | ‘1395 o . 620 e 4'966 :
19. 8 | ‘1402 0. 42 12.45 | 0.33 | 1 93 ‘o | 02605 | 2. o e
SO o4 12. 40 o. 81 403 | o. ;z .02695 2. 0 |65°2(67 4
19.16 | ‘1409 1.1 13, 30 o 'Igog o.50 -02694 . o leaaen
FFp e - : b1 o041 | 139 o.57 | 02745 ] 6. o |65 7/68 -3
ol s 1.1 15. 1. of *1405 | 1. 6| 02742 | 9. o |658/67 0
1939 | N ::6 12.55 | 1. 4 "1401 | L. 22 | ‘02812 |10.45 |65 8|67 ‘0
Rl L 32 ;g 22 1.13 .14x3 1.37 | 02840 j21. o [66 0|67 -2
19.37 | 135 St Il IR0 o I o s ol Bl A
SR I o 2 %0 I. ' 41(53 1.52 .ozgzz 23. o [66 367 "4
19.45 | ‘1393 1:53 22.10 izz 'ir:o ; Z g:g?i
19. ‘13 ) ) .
k| g AR S R B e
to 50 | 132 - 13. o1, - 2. 20 .03023
20 8 | 1396 219 16. ° Igg -1422 2. ;4. .03068
20.12 | *1388 234 | 1055 | 158 | 1e46 | 238 osogs
20.20 | "13g5 2. 40 lz. o z. 2| - 4@ 2 .03090
20,25 | 1399 a4 ! .35 . .14. o] 2.49 | 03138
2030 | 1300 2- 42 7+ 2 2. 9 .1412 2.54 | ‘03050
20,33 | 130 2.%0 242.. go :.zx '14@; g o :03080
20. 42 | ‘1391 3. 8 10. 50 2';4 'M 3. A '03099
20. gs 1392 3.12 16' 55 | 2. 3: :igg 13 o?;)38
20.51 | 1388 ' )
20.56 | 1398 vl I Kebr B IS ool Il Iy
21.16 | 1395 3. 37 g 5 2-% i el Bbese
o121 | 1394 3 .20 2. 52 .1450 4. 2 | 03039
21.25 | ‘1388 346 920|223 | d41b | 422 ) 03108
21.30 | 1378 3. gs . 259 | el aag) 9500
21.36 | 1383 : o 1213' 30 Sl B gl Bhes/
21.41 | 1379 + 5 +30 1 3.10 1437 1 4.50 | ro3045
2145 | 1385 4 7.50 | 3.22 | ‘1405 | 5. 2 | ‘03058
21 0 | 137 4. Ig g- 0| 3.28 | ‘1414 { 5. g | ‘03038
156 | 1383 4.1 8. 0]3.33| ‘1399 | 5.17 | *03044
22 o | 137 4 22 10. 40 | 3.36 | ‘1403 | 5.20 | ‘03030
23| a3 4.2 3. 0] 3.40| ‘1392 | 5.37 | '03023
22. 8| 1375 20 6. o 3.47 | ‘1410 | 5.39 | -03007
2o 12 | 1379 4. g 20. 50. zg 3.52 | *1401 | 5.47 | ‘03010
22.16 | '1373 4‘g . 9.; ST S 80| onete
22.23 | 1375 4'51 bl B vl I 102998
4. 54 O0.10 | 4. 6| *1406 | 6. 8 | ‘02982
For the Horizontal and Vertical Forces, increasing readings denote increasing forces.




N
M
=
<

s

INDICATIONS OF THE MAGNETOMETERS

5 s |[828 . 1.823 s | Readin a2 ., . | 2238 . i
£ ATE IR T I R g (N 213838 g |%3Rg| g | T
cla Western | S é cEE| 85 | & PEE| S&5 | Thermo- HE | Western | 35 |8 E ’gg 26 |2 eE 8 55 Thermo-
B | Deima. | 58 |28 B2 |S2E| BE | =t Il BE | Deana | B3 ZEgEl b5 |RSgE| By | mee
@ 0 | 28 [§SRE| 4 |ECR5| 2@ |Mu|ms g2 . $8 (887 82 |.%® 82 ls=ime
= = |ZRRE| g |2AR| 5 |83 = S |§8ES) 3 |FARe| 5 83|85

Sept.29 Sept.29 Sept.29 Sept.29 Sept.29 Sept.2g l
B m o / a4 | h m h m b m| o ° h m o ¢« w{h m h  m h m o o
5. 7 |20. 2.20 | 4.13 | ‘1423 ] 6.17 | ‘02980 14-35 j20. 1.45 | 9.24 | ‘1420 {18.27 | ‘02862

5.12 9.25 | 4.16 | 1427 | 6.24 | 02998 14. 51 4.35 )] 9.29 | *1419 {19. 2 | -02853

5.18 0.40 | 4.18 | 1416 | 6.27 | ‘02976 14. 58 3.45] 9.32 | 1438 |19. g | ‘02861

5.23 2.10 | 4.22 | "1433 | 6.36 | ‘02979 15. 3 4. 5] 9.35 | r1419 {19.12 | 02855

5. 29 1.40 § 4.27 | 1424 | 6.43 | ‘03000 15. 30 (20. 1.30| 9.39 | -1402 |1g.21 | 02860

5.33 3. o 4.31 | ‘1423 | 6.45 | 02995 15.37 (19.59.50 | 9.42 | ‘1406 |20.16 | 02860

5. 50 5,25 | 4.35 | ‘1415 | 6.55 | 03018 15. 52 59.55] 9.47 | ‘1391 |20.30 | ‘02854

5.57 0.40 | 4.44 | 1421 | 6.57 | 02986 16. 18 55.25 | 9.54 | 1399 |20.40 | 02858

6. 9 7. o} 4.51 | 1410} 7. 2 | 03000 16. 48 58.20 l10. 2 | *1407 |20.50 | ‘02847

6. 20 10.40 | 4.55 | 1417 | 7. 9 | ‘03027 17.12 58.55 {10. 5 | 1398 [20.57 | ‘02850

6. 33 3.10| 5. 2| ‘1430 | 7.14 | 03030 17. 16 58. 10 |10. 10 | 1400 {21.40 | ‘02847

6. 43 7.15 1 5. 8 | *13g3 | 7.22 | ‘03003 17.23 |19. 58.30 |10. 15 | 1384 ]22.22 | 02853

6. 49 7-20 | 5.15 | ‘1412 | 7.32 | 03016 17.30 |20. 0.15 |10.22 | *1393 |22.28 | ‘02857

6.58 10. o] b.1g | 1404 | 7.37 | 03000 17. 41 2. 5 }10.24 | 1388 |23.32 | 02870

7. 5 8.20| 5.23 | ‘1408 | 7.50 | 02988 18. o [20. 0.25 [10.35 | 1395 |23.59 | ‘02873

7. 10 10.45 | 5.27 | ‘1404 | 8. o} 02976 18. 7 [19.58.15 |10. 40 | ‘1402

7. 19 17.55 ] 5.35 | ‘1413 | 8.23 | 02964 18. 10 |20. 0.55 J10.47 | *1394

7-29 12. o] 5.37 | ‘1409 | 8.37 | ‘02947 18. 18 {19.56. 10 |10.52 | "13g99

7. 36 11.10 | 5.42 | *1418 | 9. o | ‘02041 18. 34 |20. 0.15 }10.57 | ‘1391

7.43 8.45| 5.49 | r1401 | 9. 7 | "o2907 18.54 |20. o. o |11. o[ ‘1397

7. 49 7.50 | 5.56 | ‘1413 | 9.20 | *02880 19. 8 (19.57.20 |11. 3| 1391

7.57 8.30) 6. 3| *1415] 9.36 | 02867 19. 13 59. 30 |11. 6 | *1397

8.15 5.45| 6. 9| ‘1410 9.39 | ‘02882 19.18 57. o f11. 8| ‘1392

8.22 |20. 5.40 | 6. 11| '1417 | 9.44 | 02843 19. 23 59. o |11.16 | 1398

8.40 {19.57. o | 6.12 | *1403 |10. 5 | 02856 ’ 19. 28 5g.20 |11.24 | ‘1419

8. 41 56. o] 6.16 | "1406 |10. 9 | ‘02842 19. 33 57.55 |11.31 | ‘1427

8. 49 50, o} 6.20 ] ‘1421 }10.18 | "02850 19. 38 58.30 |11.34 | ‘1417

9. © 55.50 | 6.27 | "1394 |10.22 | ‘02835 19. 42 58.35 |11.37 | ‘1430

9-12 55.20 | 6.31 | 1397 |10.24 | 02843 19. 44 59.40 [11.40 | ‘1408

9. 22 5g.10 | 6.34 | "1392 |10.47 | 02860 19. 50 58. 5 |11.43 | ‘1427

9- 28 |19.5g. 10 | 6.39g | ‘1408 J11. 2 | 02844 20. 12 57.55 |11.52 | ‘1440

9-37 [20. 2.25 ) 6.43 | *1393 }11.30 | 02863 20.17 57.10 |11.57 | ‘1428

9- 50 1. 51 6.47 | ‘1404 [11.40 | ‘02838 20. 20 57.40 l12. 4| ‘1404

10. 7 3.30 ] 6.50 | ‘1428 J11.42 | ‘02820 20. 31 57.25 |12.12 | ‘1395

10. 15 1.15 | 6.52 | ‘1403 j11.47 | -02832 20. 37 56. 45 |12.18 | 1393

10. 30 1. o] 6.55 | *1413 j11.59 | ‘02838 20. 42 58.10 |12.25 | “1397

10. 40 2. 51 7. of "13g7 [12. 8 | ‘02808 20. 52 57. o |12.31 | 1391

10. 51 1.201 7. 4| ‘1409 j12.18 | 02807 21. 3 58.20 |12.33 | ‘1399

1. 3 1.20 ] 7.12 | 1416 J12.30 | ‘02822 21. 17 57.20 |12.35 | 1395

11. 9 2.10 | 7.15 | ‘1408 [13.12 | ‘02843 21.19 59. o |12.38 | 1398

11.17 2.15 | 7.22 | 1381 |13.18 | -02854 21. 22 57.10 |12.41 | *1394

11.28 7.20 | 7.30 | ‘1391 [13.22 | ‘02840 21.25 59. 5 |12.49 [ "1399

11. 42 3.20 | 7.36 | ‘1389 J13.30 | 02857 21. 30 56.55 |12.55 | *1394

11. 54 7.20 | 7.53 | 1403 }13.33 | 02840 21. 36 59,25 |13. 2 | ‘1400

12.22 [20. 1.45 | 7.59 | 1396 |13. 40 | 02844 21. 40 58. o |13. 6| -1397

12.33 {19.5g. 51 8. 6| ‘1400 |13.42 | 02839 21. 42 59. o |13.12 | ‘1410

12. 58 57.50 | 8.10 | "1396 f14. 2 | ‘02853 22. 7 |19.59.50 [13.17 | “1395

13. 2 57.20 | 8.16 | ‘1400 |14. 7 | ‘02842 22.13 |20. 1.20 |13.23 | °14I1T

13. 8 57.35 1 8.20 | 1410 J14.22 | *02847 Ali22.18 o. o]13.28 ] ‘1400

13.16 57.10 | 8.29 | ‘1410 |14.50 | 02838 22. 29 0.55 |13.31 | ‘1405

13.18 58.40 | 8.35 | 1404 |15.32 | 02783 22.33 o. 0[13.35| ‘13g5

13. 25 56.40 | 8.43 | ‘1409 {15.43 | 02795 22. 37 1.10 [13.52 | 1393

13.28 58.10 | 8.54 | ‘1442 |16.13 | 02802 22. 49 1.30 |13.57 | "1406

13.37 57.20] 9. o| ‘1425 |16.52 | ‘02835 22. 53 1.20 J14. 1| "1395

13. 43 55.25 ) 9. 3| ‘1429 |17. 7 | 02830 23. 7 2.35 |14. 4 | ‘1400

14. 2 58.10] 9. 6| 1419 |17.29 | ‘02852 23. 28 2. of14.10 | 1390

14. 7 (19.57.10 | 9. 17 | *1424 [18. 7 | 02854 23. 42 3. o|14.14 | "1393

14.21 [20. 2.20 | Q.22 | ‘1414 |18.11 | ‘02842 23. 59 3.25 |14.19 | 1389

The indjcations are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances

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




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

xlv)

. o 2273 . a823 . Readings N 3 .EEE 5 3 -EEE . 3 Readings
g EREERTI B H O R e HEHH AT IR
L3 Western i s‘-’ga € g:’:ﬁ $& | Thermo- cla W SH | EE| 98 EBE"E’ S& | Thermo-
B x ¢ By (HS38) By |RE88| By | metes ||| By estern | By |MESEl Fy |RESE| By | meters
gg Declina- | §¢ ‘E“agﬁ §Vo‘? 2558 5;% Ry P 83 Declina- | 873 g«agg g3 Eggg 83 el
Sg | won &g |SgET) Sg g2 | S5 |GEls Bl Sg | ton &g SEELl Sg | £89%] S% a;»?é
g 2 |(gREEl z |gASR| 3 |sslssl|| S S |SERSl g | 2&<e] F 53|53
Sept.29 Oct. 6 Oct. 6 Oct. 6 Oct. 6
b m o ] i h m h m h m o o h m o ‘ i b m h m h m o o
14.40 | ‘1407 - 0.15 [20.11.25 | 0.16 | ‘1395 1. 2 | 03939 | 2. o [63+7(65 o
14.44 | '1404 0. 32 10.45 | 0.22 | ‘1397 } 1. 7| ‘03925 | 3. o 637,648
14.50 | ‘1412 0. 40 11.15 f 0.30 | *1394 | 1. 9 | 03941 | 6. o |63°7|64°8
14.53 | ‘1407 0.53 10.35] 0.37 | ‘1400 | 1.14 | ‘03930 | g. o |62 5625
15. 3| ‘1412 1.16 10.35 | 0.52 | ‘1404 | 1.24 | ‘03970 J21. o 62 ‘8|63 -3
15.12 | ‘1409 1. 23 13. 5| 0.55 | ‘1401 | 1.33 | ‘03946 |22. o |62 9634
15.19 | ‘1413 1. 33 g.10| 1. 1| '1405} 1.37 | ‘03955 |23. o {63 2|64 O
15.30 | ‘1408 1. 46 17.20 } 1.14 | ‘1403 ] 1.42 | 03938
15.38 | ‘1412 2. o 6. o] 1.24 | ‘1422 | 1.52 | *03g62
15.55 | ‘1406 2. 6 4. 5] 1.28 | *1420 ol
16.13 | ‘1400 2. 16 4-45 ] 1.31 | 1429 | 3.11 | 03978
17. 2 | ‘1400 2. 30 6.40 ] 1.34 | 1423 | 3.38 | 03998
17. 8| ‘1392 2. 52 7.451 1.37 | ‘1430 | 4. 1| 03987
17.24 | *1399 3.120 6.20 | 1.44 | 1434 | 4.33 | ‘04002
17.43 | *1398 3.35 6.25 ) 1.51 | *1400 | 4.54 | 04003
18. 6 | ‘1407 443 3. 0] 2. 1| 1376 | 5.14 | "o4017
18.18 | 1388 5. 7 3. o] 2.15 | *13go | 6.28 | ‘04021
18.19 | ‘1409 5.17 3.25 ) 2.21 | *1394 | 6.35 | ‘04028
18.25 | ‘1416 5. 36 2.30} 2.34 | "1392 | 6.38 | "o4021
18.53 | ‘1406 6.18 3.55] 2.38 | ‘1388 | 6.44 | ‘04026
19. 2 | ‘1393 6. 26 4.45] 2.56 | *1399 | 7. 2 | 03998
19. 8 | ‘1407 6. 42 5.20 ) 3.15 | ‘1399 | 7.10 | ‘04003
19.15 | “1394 6. 43 6.35| 3.52 | *1405 | 7.15 | -03992
19.17 | ‘1410 6. 48 4.55 | 4.17 | 1407 | 7.20 | ‘04002
19.21 | ‘1402 6. 57 5.10} 4.32 | ‘1410 7.28 | 03990
19.26 | ‘1405 7. 3 6. 5| 4.39 | ‘1409 | 7.46 | 04000
19.31 | ‘1400 7.1g |20. 2. 51 4.52 | "1415| 8. 6 | ‘04010
19.35 | *1405 7.24 |19.57.20 | 5. 7 | ‘1415 | 8.14 | ‘03998 ‘
19. 41 | ‘1400 7.40 |20. 3.40 | 5.22 | ‘1424 | 8.27 04000 l
19.54 | 1397 7. 50 2. 5] 5.38 | ‘1423 | 8.42 | ‘04016
20. 7 | 1396 7.52 |20. 1.50 | 6.14 | *1413 | 8.50 | ‘04025
20.15 | 1393 8.10 {19.58.10 | 6.20 | ‘1419 | 9. 2 | ‘04023
20.21 | ‘1395 8.17 58.35 | 6.45 | *1416 | 9.10 | 03977 ’
20.33 | ‘1390 8.24 57.10) 6.55 | *1425 | 9.19 | *03974 l
20. 40 | '1396 8. 32 57.10 ] 7. 2| 1423 | 9.26 | ‘03934 -
20. 49 | ‘1387 8. 42 55.55 | 7.13 | ‘1413 | 9.35 | ‘03920
20.56 | 1392 8.50 | - 56.15| 7.19 | 1419 | 9.43 | ‘03917
21.16 | ‘1390 8.56 54.45 | 7.23 | *1409 |10. 2 | ‘03839
21.22 | ‘1394 9. 3 53.40 | 7.33 | ‘1421 |10. 7 | 03767
21.29 | *1383 9.13 50.40 | 7.45 | ‘1400 |10.17 | 03748
21.34 | '1394 9.23 49.20 | 7.57 | *1396 |10.27 | *03812
21.41 | 1382 9. 34 52. o| 8. 5| ‘1400 J10.38 | ‘03865
21.52 | ‘1393 9.55 36.40 | 8. 8| 1398 |10.46 | *03782
22, 5| 1387 10. 16 42.25 | 8. 21 | ‘1412 |10.51 | 03798
22.15 | ‘1392 10. 23 47. o] 8.27 | ‘1403 |11. 5| *03730
22.20 | "1389g 10. 30 46. o} 8.35 | 1397 |11.18 | ‘03784
22.31 | 1387 10, 39 48.45 | 8.56 | 1387 |11.30 | ‘03822
22.49 | 1388 10. 52 43.30| 9. o *1392 |[11.45 | 03837
22. 59 | *1384 10. 57 45. 5] 9. 7| ‘1405 |12. 2 | 03863
23.14 | ‘1388 11. 2 (19.43.45 | 9.24 | '1392 |12.22 | ‘03890
23.27 | "1381 11.37 |20. 5. 5] 9.35 | 1397 |12.32 | 03883
23.50 | ‘1384 11,20 |19.55. 5| 9.39 | ‘1378 {12.47 | 03846
23.59 | ‘1385 1. 27 49. o] 9.53 | 1381 {12.57 | ‘03860 i
11.37 48.30 fjro. 1 | 1397 |13.18 | ‘03894 |
IT. 41 50. o {1o. 5| *13g3 {13.27 | ‘03846 ;
Oct. 6 Oct. 6 Oct. 6 Oct. 6 12. 8 52,25 l1o.11 | 1398 113.37 | -o3glo !
0. 0 |20.11.30 () | o of *03860 | o. o |63°564°5|]|12.19 55. 5 j10.16 | 1395 }13.47 | 03906 |
0. 4 12.50 | 0. 5| *1397 | .51 | "03go0 | 1. o (63 -6'64.-7 12. 29 54.55 110.32 | 1363 J14. o | 03922 |

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

the whole Vertical Force.
with the indications preceding October 5.

October 5. VERTICAL FOorRCE.—The adjustments were altered, so that the readings were increased by 279764 or by o'o145 parts of

It will be necessary therefore to diminish the indications on October 6 by 00145 to connect them




(xlvi) INDICATIONS OF THE MAGNETOMETERS
5 WL HEELR ; i » NEEE ; og . i
£ g1%2%e) B |%3%g| g |l L2 §leeis) B |3E%E| BT
S5 | Western ﬁﬁ EPER| 85 | 8 PE5| 88 | Thermo- S5 | Western | §8 | S FE 8 SE |2 £8 gk Thermo-
B & EE |ME88l BE | S888| BE | metes Eg . B [2E88] B5 |S388l B | meters.
£5 | Decina- | 53 |E5EE| 53 |owf8| 52 |0 g | Declina- | 82 1585 53 |<sEE| 82 |To0=
S§ tion, &g |§gHE &g gzgﬁqg &9 ;%EE’D 5§ tion. &8 ,53&153 gg .ge‘g;:}ﬁ &g ;‘as‘é
= 5 |gEeE) 5 | i) E 52|53 = S |Edad| 2 |SEPE| 2 |58
({ct 6 Ohct. 6 Oct. 6 QOct. 6 "
m o 4 ] m h m h m i v m m m
12. 44 {20. 2,710 10.39 | ‘1376 |14.17 | ‘03918 e R ‘ z:). 37 | 1399 ’ " °1°
13. 10 |19.51.55 J10. 47 | ‘1406 |14.23 | ‘03922 ; 20.45 | 1395
13. 20 52.45 |10.54 | ‘1421 {14.36 [ 03916 ; 20.52 | *1399
13.23 54.35 [11. o 1425 |14.45 | 03922 : 20.57 | 1396
13. 40 55.20 {11. 7 | 1444 |14.51 | ‘03913 21. 1| '1400
13. 50 56.25 [11.22 | 1386 [15. o | *03917 21. 7| *1398
13. 56 56. o J11.40 | ‘1402 }15.28 | 03910 21.15 | ‘1400
14. 10 59. 5 |11.49 | ‘1402 [15.57 | 03910 21.28 | ‘1394
14. 27 58.10 {11.54 | 1396 |16. 2 | *03g04 21.45 | "1400
14. 32 58.30 f11.59 | ‘1400 [16.27 | ‘03910 21.49 | ‘1397
14. 43 56.45 |12. 7| 1396 [16.40 | 03902 , 22. 2| ‘1397
14. 50 57. o |12.18 | 1393 |16.59 | 03913 22.15 | *1399
14. 58 56. o |12.27 | ‘1395 |18. 4| 03893 22.21 | "1395
15. 5 57.15 J12. 32 | ‘1402 |18.27 | ‘03876 22.30 | ‘1400
15. 13 56. 40 J12.37 | 1398 |18.56 | 03867 -122.35 | 1398
15. 22 57. o J12.46 | ‘1403 f19.10 | 03873 122.44 | 1404
15. 33 55.15 |12.57 | “1397 [19.24 | '03863 22.49 | "I401
15. 49 55.20 f13.17 | *'1408 |19.35 | '03865 22.58 | . 1405
16. 1 56.50 |13.35 | ‘1400 |20.43 | 03833 23. 5| 1399
16. 10 55.30 |13.44 | ‘1404 J21.27 | ‘03830 23.16 | 1397
16.15 56.40 |13.51 | ‘1399 |22. 3 | ‘03810 23.27 | 1402
16. 20 56. o J14. o | ‘1404 [22.46 | 03822 23.32 | ‘1401
16. 30 57.40 |14. 10 | *1399 |23.59 | 03862 23.37 | 1403
16. 40 55.20 |14.28 | ‘1404 23.45 | ‘1400
16. 50 55.45 {14.35 | ‘1400 23.50 | 1403
17. © 58.25 J14. 45 | ‘1406 23.53 | ‘1400
17. 14 58.50 [14.51 | ‘1401 23.57 | 1403
17. 18 58.30 J15. o} ‘1407 23.59 | *1399
17. 23 59. 5 |15. 7| ‘1403
17. 34 58.55 [15.18 | ‘1404 Oct. 25 Oct. 25 Oct. 25 Oct. 25
17. 42 58.30 J15.24 | ‘1400 o. ol20. 6.30| o. o] ‘1416 | 0. o | 03328 | 0. o 630630
18. 8 59. o |15.36 | ‘1405 o. 18 8.10| o. 7| ‘1419 | 0.12 | ‘03330 | 1. o [62°6/62 '8|
18.27 56. o |15.52 | ‘1403 0. 22 9. 5] 0,12 | ‘1420 1. 0| *03360 | 2. o [62°8/628
18.52 57.40 |16. o | *1399 0. 26 7.55 ] o.20 | 1415 | 1.18 | ‘03386 | 3. o |62 8|62 ‘7
19- ¢ 57. o |16, 8| ‘1403 o. 31 9 o] 0.28 | ‘1418 { 1.31 { '03380 | 9. o {62963 0
19. 12 58.20 |16.14 | ‘1400 0. 38 7.10 | 0.32 | ‘1411 | 1.43 | 03402 |21. o |62 °4{62 *4]
19. 22 56. 40 |16. 20 | '1404 0. 42 7.55 | 0.37 | 1412 | 1.52 | ‘03378 |22. o [62°1/62°1
19. 30 57.35 |16.29 | ‘1400 o.52 7. 5] o.42 ) 1407 ] 2. 7| ‘03402 |23. o 621621
19. 32 57. o |16.39 | ‘1404 1. o 8. o] 0.53 ] 1408 | 2.30 | ‘03442
20. 12 56.25 {16.45 | ‘1400 I. 9 5.40| 1. o 1403 | 2.32 | ‘03433
20. 21 56. o }16.51 | ‘1404 1.17 8.20]| 1. 4] 1402 | 2.38 | ‘03450
20. 29 57. o |17. o] ‘1401 1. 30 g.-40 | 1.11 ] ‘1409 | 2.42 | ‘03437
20. 50 56.10 f17.12 | "1398 I. 42 8 o .31 ‘1415 G
20. 56 57. 5 }17.28 | ‘1402 1. 51 10.15] 1.35| 1412 | 3. o | -03429*
21. 11 57. o |17.35 | ‘1399 1. 58 9-40 | 1.44 | 1419 { 4.23 | 03415
21.20 {19.59. o |17.44 | ‘1405 2. 3 11. o] 1.54 | *1411 ] 5.52 | 03418
21.28 |20. 0.45 |17.49 | ‘1402 2. 10 1.30 | 1.57 | 1415 | 6.22 | 03438
21.31 |19.5g. 5 [18. 3| -1406 2. 12 10.55§ 2. 3| ‘1408 | 6.38 | ‘03466
21. 46 [20. ©0.45 |18.15 | ‘1402 2.23 13.50 | 2.19 | ‘1417 ] 6.46 | ‘03479
21. 57 o.10 {18.28 { ‘1,03 2. 30 13.45 | 2.32 | 1412 | 6.58 | ‘03466
22. 37 4. o |18.56 | ‘1396 2. 34 14.30 | 2.42 | ‘1416 | 7. 2 | "03448
22. 57 7. o J1g. 5| ‘1400 2. 39 13.15 | 2.58 | ‘1399 | 7. 15 | 03436
23.13 6. o ]1g.16 | 1396 2. 45 13.55 | 3. 7| 1398 | 7.21 | ‘03438
23. 23 .7.50 J19.23 | ‘1400 3. o 11.20 ] 3.14 | ‘1391 ]| 7.28 | 03399
23. 30 8.10 J19.28 } -13g8 3. 4 6.45] 3.20 | 1391 | 7.33 | 03400
23. 42 8.50 |19.39 | ‘1400 317" 7. 0o 3.32 | ‘1401 | 7.39 | 03397
23. 59 7:45 |20.15 | ‘1400 3.32 4.45] 3.48 | 1408 | 7.52 | 03420
20.24 | ‘1402 3.43 5,20 4 7| r1410 ] 8. 3| 03412

The indications are taken from the sheets of the Photographic Record, except where an asterisk is attached to the number, in which instances they are inferred from
observations made with the telescope in the ancient manner. The Symbol *** denotes that the magnet has been generally in a state of agitation, The Symbol (1)
denotes that the register has failed between the preceding and following readings. The Symbol : attached to 2 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

October 13. VErTICAL FORCE.— The adjustmen
by o-oroz parts of the whole Vertical Force. It will be necessary therefore to diminish the indications on October 25 by o*oroz to connect them with the

indications preceding October 5.

amount of the displacement,
ts were again altered, causing the position of the trace to differ from the position held in the series ending October 3




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (xlvii)

. . g . -] o 3 s e . -] .
& o Bl 503 é [ m:'g‘ ‘3 é [ Readmgs Q r :'2 8 g K =g % e- S Readmgs
<t a8 gﬁﬁg gé SEES '35 Thormo- '35 b EBES 28 sEz2| g8 Thoemo-
E 4 Western 52 a8l BX S48 g E‘é meters. BE Western Eg RESg E:a 28 g E_E meters.
5 | Deaina- | 83 B555) 58 | s fE| ER Igoo |l Ba | Deine | 53 BSEE) B3R | S3RE) BG I TiTea
8y | wm |87 |5zl 83 |20 Og HEFE|| S5 | v | Og 5855 %8 2855 P 200 R
= 2 |gR=8] A | gE S = [sgjsd|l| = 5 g8 5 |29 HF |55
Oct. 25 Oct. 25 Oct.25 Oct. 25 Oct. 25
A m o 1 " h m h m h m o o h m o 1] " h m h m h m o o
3.51 |20, 6.40 | 4.20 | ‘1419 | 8.14 | ‘03421 15.37 120. 3.30 |13.27 | ‘1415
4012 5.20 | 4.28 | ‘1419 | 8.29 | 03440 15. 41 4. o {13.32 | ‘1419
4.30 6.55 | 4.38 | ‘1425 ] 8.42 | 03443 15. 57 7.55 |13.35 | ‘1414
4.34 6.30] 4.53 | "1414 | 9. 2| 03427 16, 1 7.25 [13.39 | ‘1417
4+ 50 8.10{ 5. 3| '1415 [ g.20 | 03418 16. 6 7.45 |13.47 | ‘1402
5. 6 7.25 | 5.15 | 1412 | 9.52 | *03403 16. 29 1.10 [13.51 | ‘1406
5.21 5. o] 5.30 | ‘1418 |10. 9 | 03385 16. 39 0. 45 |13.57 | ‘1397
5.53 3.45 1 5.42 | 1418 |10.33 | ‘03298 16. 43 1.15 f14. 1| ‘1400
5. 59 4. o1 5.55 | 1422 |10.42 | 03306 17. .7 0.25 {14. 7 | 1397
6. 8 i20. 1.20| 6. o 1426 [11. 3 [ ‘03223 17. 12 0. 50 |14. 10 | ‘1400
6.19 |19.58.20 | 6. 3 | 1419 |11.12 | ‘03240 17. 22 o.30 |14.17 | ‘1304
6. 28 65.10 | 6. 6| ‘1421 [11.36 | ‘03250 17. 39 2. o |14.26 | ‘1403
6. 34 54.25 ] 6.12 | 1416 l11.57 | 03315 17.58 0.40 |14.37 | ‘1408
6. 42 48.50] 6.23 | ‘1411 }12, 5| 03320 18. 7 {20. 1.10 J14.46 | ‘1418
6. 47 47.10 | 6.37 | 1399 [12.46 | 03273 18. 13 [19.59.20 |14.52 | ‘1415
6. 57 41.25 | 6.46 | ‘1405 |13. 2 | 03283 18.18 |19.59. 5 |15. 1| ‘1420
7. 5 45. o] 6.57 | 1433 |13.22 | 03261 18.29 [z0. I.10 [15.13 | *1419
7.10 44.55 | 7. 4| ‘1436 |14, 9 [ 03302 18. 38 (19.58. 50 |15.27 | "1402
7.21 [10.50.15 | 7. 11 | 1447 |14.19 | ‘03294 18. 44 58.35 |15. 43 | "1418
7.30 [20. 3.40 | 7.19 | ‘1442 |14.30 | *03307 18. 53 59. 5 |15.50 | ‘1420
7.40 [19-50.30 | 7.24 | ‘1449 |14.42 { 03292 19. © 57. o |15.55 | ‘1417
7. 43 49.20 | 7.35 | 1389 |14.47 | 03295 19. 5 59. o |16. 2 | ‘1422
7. 57 43.40 | 7.40 | 1392 [15. 2 | ‘03275 19. 13 57. o [16. 11 | ‘1416
8. 7 48.10 ] 7.46 | 1384 |15.17 | *03270 19. 28 58.10 |16.28 | ‘1424
8.12 47.55] 8. o| ‘1406 |15.27 | 03266 19. 39 57. 0 {16.44 | ‘1436
8. 22 49-40 | 8. 9| 1396 |15.51 | -03297 19. 42 57.45 {16.57 | ‘1439
8.32 50. o] 8.17 | ‘1394 |16.22 | 03287 19. 48 57. o |17.44 | ‘1423
8.41 53. 5] 8.26 | 1386 [16.37 | 03303 20. © 57.45 [18. 1| ‘1423
8. 52 54.50 ] 8.35 | 1393 l17.18 | ‘03304 20. 7 57. 5 ]|18. 7| ‘1420
8. 57 54.50 | 8.42 | *1394 {17.33 | 03320 20. 26 57.10 |18.13 | 1423
9. 7 57. o] 9. 1| ‘1410 |18.12 | *03335 20. 40 56.10 {18.17 | ‘1428
9. 20 56.35] 9. 8| ‘1407 ]18.27 | 03343 21, 2 57.10 |18.19 | ‘1422
9. 46 54. o} 9.24 | ‘1407 [18.32 | 03340 21. 12 56.45 |18.24 | ‘1426
g- 53 54. 5] 9.31 | ‘14006 |18.49 | ‘03347 21. 19 58.35 |18.29 | ‘1419
10. 2 54. o] 9.36 | ‘1410 }18.54 | 03343 21. 31 57.20 [18.32 | ‘1423
10, 7 55.20 | 9.44 | *1408 |19. 0 | 03354 21. 53 57,40 [18.36 | ‘1420
10. 14 55,25 | 9.51 | 1411 J19. 6| ‘03342 21. 59 57.20 |18.37 | ‘1424
10. 30 |19.56. 40 {10. o | ‘1409 |19.14 | 03353 22. 3 58.55 |18.40 | ‘1420
10.38 (20, 1. o [10. 5 | ‘1423 |20.24 | ‘03346 22. 7 58.30 |18.46 | 1424
10. 49 {19.57.30 |10.23 | 1433 |21.40 | '03318 22. 20 59.10 }18.54 | '1415
I1. 1 [20. 8.10 |10.34 | ‘1411 |22.16 | 03300 22,23 |19.58. 45 [18.59 | ‘1424
11. 10 11. o [10.43 | ‘1424 |23. o | ‘03282 22.29 |20. 1.30 }19. § | "1414
11.21 [20. 5. o {10.58 | ‘1441 |23.59 | ‘03296 22. 45 3.10 |10. 14 | ‘1422
11.33 [19.59.55 |11.12 | 1413 23.15 4.10 [19.17 | "1417
I1. 41 55.55 J11.23 | 1417 : 23. 21 3. 30 |19.21 | ‘1420
12. 12 42.10 f11.37 | 1396 23. 32 4.25 |19.32 | ‘1412
12. 33 46.55 {11. 45 | *1396 23. 40 4.10 |19.36 | ‘1416
12. 47 48.15 J11.58 | ‘1403 23. 59 5 o]1g.42 | 1412
13. © 45. 5|12, 8| 1413 19. 47 | 1415
13. 10 45.50 12,19 | ‘1419 _ 19.57 | 1413
13. 18 44. 25 |12.36 | ‘1409 20. 1| "1409
13. 23 45. o [12.43 | ‘1402 20. g | 1411
13. 39 42.45 |12.47 | ‘1406 20.23 | ‘1410
14.11 5o.15 |12.50 | ‘1403 20.29 | ‘1406
14. 22 49.55 |12.57 | ‘1412 20. 45 | ‘1407
14. 41 [19.59. o J13. o | ‘1407 20. 48 | ‘1410
14.52 |20. 1. o |13. 3| *1419 20.55 | ‘1407
15.18 |19.57.20 §13.13 | ‘1424 21. O | ‘I4l1
For the Horizontal and Vertical Forces, increasing readings denote increasing forces,




xlviii) INDICATIONS OF THE MAGNETOMETERS.

: E158%s| g |28%e| g Pl g s [228,] s legas] g | Retioe
. = oa g . @ L B ] SoH 8 oS 93 o 0;
""éE: Western g8 E:E*ﬁf @Q g:gg §§ Thermo- Es Western <8 ngf’; e gz%‘é EE Thermo-
] Decli ES SEg & EE =28 E,E meters, gk B 5583 g{g mggg g meters.
3 | Dectin- | 82 |3<BE| 53 |%EE| §3 (T3 ol Ed | pena | §32 |35E5| 33 ggﬁg 23 ——
. . . = - = . 5
Sg | U | o5 SEMT| S5 2850 | OF el g|| Cg | e | S |Szeg| S5 |2899| O8 48|58
= = S G -:] 2 < & 9 d>.° ]
a = |game] & |gees] A 53|55 = 2 5888|373 |27 o |sd|sd
= =} o
Oct.25 Oct. 25
h m ° ] " th m h m h m o o h m ¢ u h m h m h m o °
21.1C | *1405 - 22. 46 | 1396
21.15 | ‘1408 22.55 | 1394
21.29 | °1398 23. 1| ‘1397
21.45 | *1398 23.17 | *1392
21.52 | ‘1396 23.25 | *1394
22. 2| °1401 23.38 | ‘1378
22. 8] -1397 23.59 | *1392
22.20 | °1399
(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 generally in a state of agitation. The Symbol (1) denotes that the register has failed between the preceding and following readings.
The Symbol : attached to a time denotes that the reading will apply equally well to a considerable range of time near that which is
recorded. A brace denotes that at this time the curve of the Vertical Force was dislocated, and the difference of the numbersincluded
by the brace shows the amount of the displacement.
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¢)) OBSERVATIONS OF THE MAGNETIC D1p,

Resvrrs of OBSERVATIONS of MagNETIC Dip, on each Day of Observation.
Day and Length Day and Length
Approximate Hour, | Needle. of Magnetic Dip. | Observer. || Approximate Hour, | Needle, of Magnetic Dip. | Observer.
1869. Needle. 1869. Needle.
d h [ o d h [-] r
January 6. 2 Ci 6 inches 67.55. 49 N June 22.22 B2 g inches 67. 48. 54 N
II. 2 B2 9 67.55.58 N 22,23 Ci1 6 67.53. 26 N
21. © B 9 i 67.58. 23 N 23. o D1 3 67.57. 51 N
21. 2 D1 3 68. 2. 1 N 23, 1 D2 3 , 67.54. 44 N
22. 1 Cz2 6 , 67.55.52 N 23. 2 C2 6 , 67.51.32 N
28. o D2 3 67.57. 45 N 26. 2 B2 9 67.50. 43 N
28. 1 B 9 67.54. 41 N 30. 3 D1 3 , 67.55.18 N
28, 2 D1 3 5 67.58. 43 N v ; ‘
February 4.23 Ci 6 5 67.57. 10 N July g ! g ! 2 ” 27' 47- go N
5 1| Caz 6 67. 55. 32 N "2 bi 3 2 LAY Lae N
5. 2 1];2 3, 67. 52. 16 N 5 2l Ba s 6;' 4;' > N
13. 2 1 3 67.56. 2 N : » e
17. 2 C1 6 67.54. 15 N ;7' ; g f 6 » 27'20‘ g; g
20. 2 B1 9 » 67.53. o N . c g » 67' 54" 53 N
26, 1 B2 9 67.54. o N 22. 1 ! ” 7-97
22. 2 D2 3 67. 56. 26 N
26. 2 G2 o » 67.59. 52 N 22. 22 D1 3 67. 56. 19 N
27- 2 D: 3 67. 58. 27 N 22.23 B2 9 5 67. 50. 35 N
March 6. 3 ]3 1 3 » 67.59. 36 N ;g Z 8 ; g » g; gi zg E
12, 2 1 6 ., 67.57. 52 N : » e
6.2 D1 | 3 . 6. 5. 55 N 2 2| Br | o9 67-50. 29 N
24. 2 C2 6 67. 56. 43 N
25. o B1 9 » 67.52. 50 N August 7. 1 C1 6 67.56. 31 N
25. 1 D2 3 67.53. 54 N 7. 2 C:z2 6 67. 56. 23 N
25. 2 B2 9 67. 49. 20 N 13. 22 C1 6 67.55. 5 N
31.23 B2 9 i 67.53. 43 N 13. 23 g 2 3 , 27. 55. 11 N
14. 1 1 9 7. 53. 38 N
April 7. 2 B1 9 67.52. 51 N 14. 3 Ci1 6 67.54. g N
10. 2 Ci1 6 67.55. 56 N 21, 2 B2 9 » 67.51. 8 N
15. 1 Cz2 6 67.54. 8 N 28. 2 D1 3 67. 59, 49 N
20. 2 D1 3 67.57.17 N 31. 2 D1 3 67.54. 28 N
21. 2 ]l_;z 9 27, 56. 52 N i
. . 55,
:62 II C: 2 ” 6;. 26. 2 II: September 4. o gz 3, 67.58. 27 N
' 65, N 4. 1 2 6 , 67.59. 5 N
26. 2 D2 3 » 7-59. 9 I1. 2 D1 3 67.54. 2
28. 23 B1 9 » 67.53. 7 N N » 67‘ Sg' 37 N
29. © B2 9 i 67.50. 5 N 2l . D g ” 67' 55. g N
29. 1 Ci1 6 67.52. 49 N 2L 22 Ca 6 67. 4 N
. . 7.57. 28 N
29. 2 Cz 6 67.54. 38 N 21 23 C1 6 6. 5
. » 7. 54. 29 N
29. 2 D2 3 67. 56. 22 N 28. o B 9 » 67. 55. 44 N
29. 1 D1 3 68. o. 2 N
May 5. 1 D1 3 5, 67.57.36 N 29. 2 D2 3 67.57. 24 N
10. 2 D2 3 5, 67.55. 38 N 30, o B2 67, 56. 46
13. 1 Ci1 6 67. 50, 59 N ; : 9 » 790 4 N
13, 2 C2 6 , 67. 49. 25 N
20. 2 1 6 67.53. 22 N October 5. 2 Ci1 6 67.54. 57 N
21, 2 I 9 67.51.37 N 9. 1 B1 9 67.51. 56 N
25. 2 1 3 67.54. 42 N 9. 2 D 3 o, 67.53. 58 N
26. 1 2 9 » 67.52. 7 N 12. 1 BDz 3 27. 28. 49 N
12, 2 2 9 7. 50, N
June 5 6 C2 6 , 67.53. 39 N 23. 1 C2 6 67.51. 4? N
10, 2 D1 3 ., 67.54.35 N 23. 2 D2 3 67.58. g N
1.2 D2 3, 67. 55. 56 N 25. 1 C1 6 , 67. 55. 58 N
14. 2 C1 6 67. 53. 50 N 25. 2 B« 9 67.55. 8 N
16. 2 B1 9 s 67.52. 46 N 29. 1 B2 9 67.51. 46 N
19. 2 D1 3 67.50. 6 N 29. 2 C2 6 67.55. 25 N
The initial N is that of Mr. W, C. Nash.




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869, )

ResuLTs of OBSERVATIONS of MAGNETIC Di1p, on each Day of Observation—continued.

Day and Length Day and Length
Approximate Hour, | Needle. of Magnetic Dip. | Observer. | Approximate Hour, | Needle. of Magnetic Dip. | Observer.
1869. . Needle. » 1869. Needle.
d h o ¢ d h o 1
November 6. 1 Ci1 6 inches 67.52. 28 N December 1. 2 D1 3 inches 67.54. 59 N
: 6. 2 Di: 3 " 67.57.14 N 7. 2 D2 3 67. 55. 28 N
12. 2, C2 6 67.54. 8 N 13, 2 Ci1 6 , 67.53.3g N
13. 2 D2 3 5, 67.54.11 N 13. 23 B1 9 67.57. 28 N
16. o B1 9 67.52.52 N 14. 2 C2 6 67.57. 7 N
16. 1 Ci1 6 - 67.53.16 . N 17. © D1 3 67.55. 22 N
16. 2 C2 6 67.55. o N 17. 1 Ci 6 67. 54. 21 N
16. 3 D2 3 67.54. 27 N 17. 1 Cz2 6 67.53. 16 N
20. 1| B2 9 67.48. 2 N 17. 2 B2 9 67.51.53 N
20. 2 D1 3 - 67.54. 6 N 24, 2 D2 3 67. 56. 43 N
30, 2 B2 9 i 67.48.13 N : Co

" The initial N is that of Mr, W. C. Nash,

Cree

G 2



(i) MoNTHLY AND YEARLY MEANS oF MAGNETIC Dips,
MonrtoLy Means of MagNETIC DIps.
Month, B1 Number B2 Number C1 Number
1869, g-inch Needle. Obserg'itions. 9-inch Needle. Obsergitions. 6-inch Needle. Obsergt;tions.
(] ! " o ’ n o / "
January ....ioeveenenn. 67. 56. 32 2 67.55.58 1 67.55. 49 1
February ........... oo 67.53. o 1 67.54. o 1 67.55. 43 2
March ..oievvevnnnes . 67. 52. 50 1 67.51. 32 2 67.57. 52 1.
April ...... Cerrierenes 67.53. 42 3 67.53.28 2 67.54. 57 3
May ...oovvvvnnennennn 67.51.37 I 67.52. 7 1 67.52. 10 2
June ............. cees 67.52. 46 I 67. 49. 48 2 67.53. 38 2
July ......... Ceeriaens 67. 50. 55 3 67. 48. 48 2 67.54.19 3
August ...oovenninnnnn. 67.53. 38 1 67.51. 8 1 67.55.15 3
September ........... 67.53. 39 1 67. 57. 45 2 67.54. 29 1
1 October ..... Cereeienn. 67.53. 32 2 67. 50. 55 2 67. 55. 28 2
November ..........u.. 67.52. 52 1 67.48. 7 2 67. 52. 52 2
December.............. 67.57. 28 1 67.51.53 I 67.54. o 2
Means .....covuvnnn, 67.53. 26 Sl:gl 67.51.53 Slu ;n 67. 54. 34 S::l
Number Number Number
hfzzz-]’ 6'i“°5 I?I’eedle. Obser?'gtions. 3-incl?1‘;éedle. Obser?vgtions. 3-inc]l? I‘?éedle. Obser(v)ztions.
[ ’ ” o 4 " -] 7’ ”
January .....cvevennens 67.55. 52 1 68. o.22 2 67.57. 45 1
February .............. 67.57. 42 2 67.56. 2 1 67.58. 22 2
March......... Ceenen. 67.56. 43 1 67.57. 44 2 67.53. 54 I
April ......... cheres 67. 54. 23 2 67.57.17 1 67.57. 46 2
May ovvvvevnevoncninnns ! 67. 49. 25 I 67.56. g 2 67.55.38 1
JUNe uviererieiinnnen, 67. 52. 36 2 67.54. 28 4 67.55. 20 2
July voiiiiiieienninn, I 67.51. 28 2 67. 56, 52 2 67.56. 26 1
August..... ceeirrenaas ] 67. 56. 23 1 67.57. 8 2 67.55. 11 1
September .o oveuininn 67.58. 16 2 67.56. 46 3 67.57. 56 2
October .....ccvvnnnnn. 67.53.33 2 67.53.58 1 67.58. 29 2
November ......ecve... 67.54. 34 2 67. 55. 40 2 67.54. 19 2
December ......c.u.en. | 67. 55. 12 2 67..55. 11 2 67.56. 5 2
Means .,...... cenes 67.54. 41 Egm 67. 56. 24 S::] 67. 56. 36 Slu;n

Tor 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 21" and at 3.

In combining the monthly results, to form the annual means, weights have been given proportional to the number of observations.




AT THE RovAL OBSERVATORY, GREENWICH, IN THE YFAR 1869.

(liii)

YrarLy MEaNs of MagNETIC DIps for each of the NrEDLEs, and GENERAL MEAN for the Year 186q.

Number of Mean Yearly Dip B .
Lengths of the Observations from Mean Yearly Dip Mean Yearly Dip
several Needles. . . " from each from all the
with each Observations with Set of Needl S
Sets of Needles. Needle, each Needle, et of Needles. ets of Needles.
] ’ n o ! n [+] ’ n
I B 18 67.53. 26 b
g-inch Needles . ,...... 67. 52, 40
U B2 19 67.51.53
Ci1 24 67, 54. 34
6-inch Needles ...... . 67.54. 37 > 67.54. 36
Cz2 20 67.54. 41
D1 24 67. 56, 24
3-inch Needles coeees.. 67. 56. 30
D2 19 67. 56. 36
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(lvi)  OBSERVATIONS AND COMPUTATIONS OF DEFLEXION OF A MAGNET FOR ABSOLUTE MEASURE OF HORIZONTAL FORCE,

ABSTRACT of the OBSERVATIONS of DEFLEXION of a MAGNET for ABSOLUTE MEASURE of HoRrizoNTAL FORCE.

Distances M £ th .
of - ea:vo.bt € Number 5
Month and Day, Centers Temperature. Obser\t ed mes o o fl ration of Temperature. é
1869. of Deflexion. . . 3
Magnets. Deflecting Magnet. Vibrations.
ft, o o 14 24 8 -]

January 26 10 . 12. 9.52 5+389 100 48°5
13 439 5. 30. 46 5392 100 49°1 N

February 19 10 5r- 12. .20 5400 100 56 1
13 7 5. 30. 20 5400 100 591 N

March 31 1°0 8 12. g.55 5-386 100 540
13 47 5. 30. 49 5388 100 541 N

April 28 10 36 12. 5. 8 5-384 100 777
13 7 5. 28. 26 5402 100 76 -8 N

May 27 10 610 12. 6.12 5402 100 645
1°3 5. 28.53 5-403 100 636 N

June 24 1°0 62 - 12. 5.51 5-392 100 643
13 4 5. 28. 51 5391 100 69 6 N
July 27 1°0 3-8 12, 2.37 5409 100 775 N

13 7 5. 27.24 5414 100 78 2

August 25 10 . 11. 5g. 50 5-415 100 842
13 834 5.26. 14 5-420 100 85°5 N

September 22 1°0 643 12. 1,10 5408 160 66 *7
13 4 5. 26. 47 5-416 100 65°6 N
October 27 10 28 12. 4.30 5412 100 412 N

1-3 ’ 42 5.28.18 5420 100 500

November 19 1°0 . 12. o0.15 5420 100 573
1°3 53-8 5. 26. 22 5419 100 583 N
December 14 1°0 . 12. 1.24 5416 100 53°5 X

1°3 4979 5. 26. 56 5420 100 542
December 23 10 5 12. 0.38 5412 100 47°9 N

I3 44 5. 26. 22 5411 100 47°5

The position of the Deflecting Magnet with regard to the suspended Magnet is always that which was formerly termed ¢ Lateral.” The Deflecting Magnet
is placed on the East side of the suspended Magnet, with its marked pole alternately E. and W., and it is placed on the West side with its pole alternately E.
and W. ; and the deflexion in the table above is the mean of the four deflexions observed in those positions of the magnets.

The lengths of 1 foot and 1 3 foot answer to 304°8 and 396° 2 millimétres respectively.
The initial N is that of Mr. W. C. Nash.
In the following calculations every observation is reduced to the temperature 35°.




AT THE ROYAL OBSERVATORY, GREENWICH, IN- THE YEAR 1869. (1vii)
CoumpUTATION of the VALUES of ABsoLuTE MEASURE of HorizoNTAL FORCE in the Year 186q.
In English Measure.

} Value

i Log. A Adopted f

Month and Day, Apparent Apparegt | Apparent Mean tﬁ‘)fgcf?d }}y T‘i)‘%: Value Value ;{

Value Value | Value Value ¢ Mo Valne ||, of
1869. ! of P. Vibration | Log. m X. of of in Metric
of of | of of = of
AL AL J P. T, Log ™ Deflecting X. m. Measure,
| 8 % || Magnet.

January 26 | +0°10550 | ©0'105€6 || —0'00372 |) 9’02460 53905 | o'19716 3-857 | o0'4082 1779
February 19 | 010557 | 010567 | —o'00232 9'02474 5+4000 019627 3853 | o'4079 1776
March 31 | +0°10558 | 0'10575 || —0'00395 9'02493 53870 | o0'19812 3860 | 04088 1°780
April 28 | +0°10537 | ©0'10546 | —o 00209 902391 5-3930 019879 3868 | 04087 1°783
May 27 | +0'10529 | 010537 || —o00186 902356 54025 | ©0'19634 3858 | 04073 1779
June 24 | +0'10526 | ©0'1053g || —000303 902354 53915 | o'19825 3867 | 0'4082 1783
July 27 | +o'10501 | 010514 || —0'00304 | »—0'00291|| g'02250 54115 019586 3:861 | 04066 1'780
August 25 [ +o0'10480 | 010494 [ —o0'00328 902166 54175 019540 3863 | o060 1'781
September 22 | +0°10463 | 010476 | —0°00305 9'02092 54120 | 0'19482 3863 | 04054 1781
Oclober 27 | +0'10472 | 010486 || —0'00328 9’02132 54160 | 019263 3852 | 04046 1776
November 19 | +o0'10431 0'10444 || —o0'00306 9'01939 54195 019276 3860 | 04038 | 1780
December 14 | +010440 | 010455 || —0'00353 902003 54180 o 1927é 3858 | o'4040 1'779
» 23 | +0'10420 | 0’10427 || —0'00165 | 901902 54115 0'19339 3:865 | 0°4038 1-782
Means........ . . . 3-860 1780

GREENWICH OBSERVATIONS, 1869,
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(1x) Resurts oF DAILY METEOROLOGICAL OBSERVATIONS
g2 ReADINGS OF THERMOMETERS. Difference 555 WIND AS DEDUCED FROM ANEMOMETERS. %,§
g Py n P 8
553 5 Eé g;- In the Water be?hv:en §55 OSLER’s. o E‘g
MONTH| Phases | 28 § gii | 5% [GieThms|  Dewrom |5E3g - T |28
wd | oot |SEZ| D |pILITRe | GEy bylriens) Tempemre |Zgis s, |53 |35,
DAY, the ‘:3‘\3’5? | :~,§§ 223 mgmetgers read| A i Te:xnerature $2uB General Direction. onthe = |EE ’ggg
! YR i-e ?,“’5 at b AM. P ‘12893 square foot. |m% ) 220
1869. Moon. |F &g gg—‘; :Eéﬁ B“S%%‘D wEd 3'532
g2 = 4 52788
=} gg o | . |Mean|Mean EE?SE; gﬁé < o |Mean| 4 §§ ag + wd ‘E§§ ng
288 £ | B |Daity|Daity| 3255 Beg| 2 | & |paiy| £ | ¥ |55 AM. P.M. 2|4 | 25252588
é‘;mru é’ E Value.|Value. S"E%E EE’; g’ E Value. § § Egﬁ% g § §§ %sg §§'§
in. -] ’ -] ] ° ) o o [ o o o o lbs. | 1bs, 1bs, miles, in.
Jan. 1 29°9ob| 42°2| 287\ 36°1} 33'7| 51°5| 257|399 |38'4| 24| 53| 0'0|— 1°2 Calm S by E 65/ 0'0| 0°2 | 226 | 0'05
2 29°774] 46°2] 40°1|43°2] 39°6| 663 | 36°9 | 39'4 | 384 | 3'6| 57| 21 |+ 62 S: WSwW SW : SSW 180/ 00| 10| 437 |0'13
3 29°'496] 51°9| 39°2| 46°0| 44°2| 525 342 384|364 1°8| 51| oo|+ 93 SSw SW 30+|0%0|31|596 [o'44
4 |In Equator] 29845 47°8| 38-8| 43°2| 38:6 72°3| 34'2 {39°4|37°4| 46| 73| 29|+ 68 SW sSw 5'2[0'0| 04| 375|000
5 | Last Qr.]29-573| 53-8| 39°5| 47°2{ 45°7| 54'5| 36'3|40°4|38'4| 1'5| 52| oo |+11°0 SSW SW: WSW 130'0|0'0{37|623 023
6 o 30133 48°2{ 37°3| 42°7| 39°4{ 69°4 | 308|409 |39°g| 33| 82| oo |+ 67 SW SW : SSE 07|00 00198 |o"12
7 30°195) 50°5| 41°9] 43°9] 436 50°5| 41°9| 42°4 | 40°4| 0-3] 0'8| o'0|+ 81] SW: NE Calm : SW 36|00 | 02 153|036
8 30°285} 52°2| 46°2{ 49'3| 47°7| 74°1| 375 42°9{41°4| 1'6| 2°8| 06 |+ 136 SwW WSW : SW | r'1loofo'1]|274 |oroo
9 30'358] 50°0| 46°8|47°9] 45°1| 540| 4211439 42°4} 2°8| 46} 10|+ 121 Calm Calm : S ooloo|oo|114|0o00
10 . 30°145] 460 386 41°4( 383 46'3| 36'0[44'8|42°9| 31| 40| 23|+ 55 SE SE 1'0{ 0’0} 01| 191 | 000
I1 | peoneations. | 30°050] 39*7| 36'7| 37°9| 37°1| 42°3| 367 |44°6|434| 08| 1'8| 00|+ 1'9 SE SE o'1joo} o0 135|000
12| New |2g9:992{41°2{37°0/39°3{37°9| 44°3| 37°0{44°4|42'4| 1°4| 28| 00|+ 32 SE SE o'ojo'o| 00| 123 |oro0
13 . 29'864] 39°9| 34°8) 37°1| 36°4| 43°1| 34°8|43'4|41°4| 07| 12| 0'2{4 ©9 ESE EbyS 0'3i00 00| 151 |0'00
14 . 29:642| 42°7| 33°1| 37°4| 36°2| 42°8| 33'0{44°0(41'7| 08| 270 0O+ 11 SE SSE 26|00 0'1 | 184 |0'00
15 29'551] 50°9| 41°7| 45°9| 42'8| 6970 | 402 |42°7]41°5| 31| 57| 1'5|+ 9’5 S: SSwW SW: WSW | 7:3/o0|1°2 464|023
16| Apogee |30'014] 48'7|37°1] 44°1| 42°8) 547 | 32°1|42°4|41°4| 13| 39| 00|+ 76] WSW: SW SSW 15/ 00| 01| 271 [0r00
17 . 30'026| 50°5| 39'5| 45°7| 45'0) 54°5| 35'0]43°4|42°4| 07| 2:0| 00|+ QI SSwW SW: WSW | 2:gloo|0'4|292 |o'12
18 30255} 46°7| 35°1| 40°2{ 39°8) 68:6| 34'7143'4]|42°4| 04| 36| 00|+ 3'5 WSWwW Calm : SSE | orojo'o|0'0| 74|00l
19 |In Equator] 30°338] 41°6| 30°0] 36°1{ 35°7| 43°7| 28'0|42°9l42°2| 04| 31| 0'0|— 08 SSE SSE 0'3|c0 00| 141 |0'00
20 .. 30'205] 42°6| 29°3| 35°5] 31°5| 66°7 | 266 | 42°4 | 40°7| 40| 79| 1'5|— 15 Calm S o'1/0'0} 00| 108 | 000
21 | First Qr.} 30°057] 39-0| 30'8| 35°0| 33:6| 42°8| 262|434 |42°4| 1'4| 36| 0'0|— 272 S ESE o'0joo}o'o| 101 |o'oo
22 30°189] 38-8| 29'7| 33:6| 278 67'7| 25'7|41°9|41°4| 58| 83| 3:6|— 38 ESE E: SE o'4j00f 00| 131 )00
23 30'009| 32°0] 28°1| 29°8| 16°9| 376 | 2672 | 41°1|39°3 |12°9(17°1| 43— 7'9 SE SE 04|00 00| 181 |o'00
24 29°999] 36°7 26:3| 30'0| 15°0| 7571 | 22°7|389|37'g [15'0{19°5| 77 |— 79 SE SSE o'1}oo| 00136 | o000
25 .. 29-878] 40°8| 27°1| 34°7| 25°9| 76°5| 20'2|37°4|35°4| 8:8|12°0} 7°9|— 34 S: SSW SSW 1400} 02 {265 | o'00
26 | perertest | 29°721] 45°2{ 35°1| 40°0] 34°3| 53:3| 28'0{37°4|35°4| 57| 70| 26|+ 17 SW SW: SSW 1'2|0'0 |01 | 251 | 0'00
27 29°486] 46°0| 36°7( 40°7| 347 6570 31°2|37°9|35'9]| 60 11°4| 00 [+ 23 SSW SSE: S 1'8j0'0| 02 | 259 | 0'03
28| TFull [29'183]54°0]40'9| 47°6 44°8| 847 | 39'0|37°9|35°g| 28| 80| 00|+ g2 S: SSW SW: 8 15'6|0'0 | 0°4 | 308 | 0°23]"
29 | Perigee |28:968| 51°6] 40°0| 46°2| 42°4| 755 | 37°8139'9|37:4| 38| 94| 00|+ 7°9 S: SSW SW: SSW  }30+|0%0| 31552 |070
30 29'438] 51°7| 39'1| 458 409! 81°5| 360|407 |38'4| 49102 | 24|+ 77 SSwW SW: SSW  ligi4{o'1| 1°5| 527 | 0°06
31 29°132] 55°9| 45°2| 52°0] 46'7| 707 | 42°7 | 44°4 | 42°1| 53 |12°0| 00|+ 141 SSwW SW: SSW  |30+|05|4°3|716] 021
] Sum Sum
Means . 29°861] 4670 36°5| 41°1| 37°6| 59*7{ 332 |41'5{39'g} 36| 65| 1'3|+ 42 cee . 18557] 2:g2
DAROMETER READINGS FROM EYE-OBSERVATIONS. |
The first maximum in the month was 29'"+976 on the 1st ; the first minimum in the month was 29'°*416 on the 3rd.
The second maximum . was 29'"*goz on the 4th ; the second minimum s was 29'"* 463 on the gth.
The absolute maximum ,,  was 30'°*381 on the gth ; the third mirimum s was 29'* 468 on the 15th.
The fourth maximum ’s was 307 354 on the 1gth ; the fourth minimum sy was 30'"*040 on the 21st,
The fifth maximum .5 was 30'"°202 on the 22nd ; the fifth minimum ’s was 29"-g31 on the 23rd.
The sixth maximum .y was 30" 020 on the 24th ; the absolute minimum ,, was 28"+g20 on the 29th,
The seventh maximum  ,, was 29" 496 on the 3oth ; the seventh minimum 9 was 29"+ 094 on the 31st.
The eighth maximum s was 29'"* 184 on the 3ist.
The range in the month was 1!** 461.
The mean for the month was 29'"*861, being o'2* 115 hzgher than the average of the preceding 28 years.
TEMPERATURE OF THE AIR,
The highest in the month was 55°'9 on the 31st; the lowest was 26°¢3 on the 24th.
The range 'y was 2
The mean ’s of all the hlghest daily readings was 46°°o, belng 2°+9 higher than the average of the preceding 28 years,
The mean s of all the lowest daily readings was 36°°5, being 3°*1 kigher than the average of the preceding 28 years.
The mean daily range was 9°* 5, being 0°*2 less than the average of the preceding 28 years.
The mean for the month was 41°° 1, being 3°¢0 higher than the average of the preceding 28 years.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 18(69.

(Ixi)

ELECTRICITY. CLOUDS AND WEATIIER.
MONTH
and
DAY,
1869,
AM. P.M. AM. PM.
’
Jan, 1 o, h-fr ‘o t 2,ci,cl-8 : 10, Ci.=8, 8, T
2 o o 10, T :t o 1, ci : 7,cles, 8 : 10, th.-cl
3 o o 10, cu,-s, s¢, th.-r, h-g 10, cu.-s, s¢, h.-r, st-w : o
4 o o . o ¢ 6, licl, cimcu,ci-s ¢ O, h,d
5 10, h.-r, h.-g 10, 8¢, st.-w  : 3,ci,ci.-cu, ci--8: 10, T, St.-Ww : O
6 2, ¢i, h.-fr o, h : 6, ci, ci.-g : 10, th.-r
7 10, h.r : 10, ci-s, h, sL-f, glm 10, sl.-f : 10, sL-f, ther : 10, th.r
8 9, ci.-8, eu.-s 10, ci.-s : 10,V : 10, VV
9 o 10, th.-cl, sl-f 10, sl.-f : 10, Ci.-3 : 1o
10 o o 10, d : g, th.-cl 10, ¢i-s : 10
11 o o 10, th-r 10, oc.-th.-r  : 10, Cu.-s : 10, th.-r
12 [ o 10 10, th.-r : 10, oc.-th,-r  : 10
13 o o 10 10 : 8, ci-s : 10, f
14 o o 10, sl.-f 10 : 10 : 10
15 o o 9, ¢i, ci.-s, cu.-s, fr.-shs 9, ci, ci.-cu, ci.-8 : 7, ci, ¢i.-cu, cis : 10, h.-r
16 o o 8, ci, ci.-cu, ci.-s, co.~s 10, mM.-T ¢ 10, m.-r : 10, th.-cl
17 o o 10, T 10, OC.-T : o
18 o) o 7, ¢i, £ o, th.-f : 10, ci-s, the-f ¢ 3, cl-g, ¥
19 o o 10, li.-cl 10 : g,ci.-co,ci-8,8: 4, ci, h-fr
20 ) o 8, ci, ci.-cu, cl.-s 8, ci.-cu : 6, ci.-cu, ci.-s : 2,ci,ci-8,hlu.-ha
21 o o 10, th.-cl, h.-fr 10 : v P o
22 o e} 1, ¢iy d, h. fr 8, ci,ci-s  : g,cicl-s, v : 10, th.-cl
23 (o} o 10 10 : 10, ci-cucl-s,cu-s ¢ g, CU.-S
24 o o 4,ci o t 10, Ci-8 )
25 o o o : cl o : 10 t 10
26 o K 10 T o 10 t 1o : 4h,lu.-co,lu.-ha
27 o o o, h.-fr 5, ci : 6, ci ; Io, T
28 o 4, ci, ci.-s : 10, ther o : 3, ci.-cu, ci-s : 10, h.-T, st-w
29 10, h.-r, st.-w : 10, OC.-T g, ci.-cu, v 1o, 1, h.-sqs  : 10,fr.-h.-shs,fr.-h.-sqs]
3o 1o, h.-r, hl A 4yCi-cu,ci-s,w: 10 : 10, st-w
31 10, T, h.-g ! g, ¢i-cu, ci.-s, cu.-5, tho-r, h-g| 6, ci.-cu,ci.-g,cu.-8,8t.-w: 10, cu.-8, h.-r, st.-w

HumipiTy oF THE AIR.

“Temperature of the Dew Point,
The highest in the month was 50°2 on the 31st ; and the lowest was 12°*1 on the 23rd.

was 37°°6, being 2°+ 7 higher than the average of the preceding 28 years,

Elastic Force of Vapour.—The mean for the month was o'+ 225, being o'** 023 greater than the average of the preceding 28 years.

Weight of Vapour in a Cubic Foot of Air.—The mean for the month was 25™*6, being o2 greater than the average of the preceding 28 years,

Degree of Humidity.—The mean for the month was 88 (that of Saturation being represented by 100), being the same as the average of the preceding 28 years.

Weight of a Cubic Foot of Air.—The mean for the month was 553 grains, being 1 grain less than the average of the preceding 28 years,

The mean

Croups.

99

The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 7-2.

OzoNE.

The mean amount for the month, on a scale ranging from o to 10, was 2* 1.

‘WinD.

The proportions were of N. o, 8. 14, W. 4, E. 5, and Calm 2. The greatest pressure in the month was more than 30'*g on the square foot on the 3rd, 29th, and 3lst.

Rarn.

Fell on 14 days in the month, amounting to 2i"* 92, as measured in the simple cylinder gauge partly sunk below the ground; being 1i®:0y greater than the average fall

of the preceding 54 years.

Errctricrry.—The insulating lamp was not burning on January 1, from 4 to 9, and 28 to 31.




(Ixii) RESULTS OF DAILY METEOROLOGICAL OBSERVATIONS
o 4 Leg o2
g E N READINGS OF THERMOMETERS. Difference é é % WIND A8 DEDUCED FROM ANEMOMETERS. g_é
oS =3z | 8.4 bet 3 )
ot 2158 o) e | E Ot i 22
MONTH) Phases |£S5 | p | Dew|F5% | B [MANE) Tempersiure | 2223 pressure |34 | 2
and of SE& Point.| 8 | & §5 tering Ther- and gs-‘“: in lbs. Seo 55'5
: MSq %28 | ES% |mometers,read| Ajr T " e85, General Direction, on the £8 | S ws
DAY, the b o gEg | OB8 | angham, ir Temperature.| g2 % square foot. [ .| #E2
=8 ara | 3 855 g S
1869. Moon. {528 253 'ﬁﬁ-g - SoEd w28l €35
/R g@ # | . |Mean|Mean Eggg 838 ¥ s |Mean § %Egg 3 %4 “EE’S ggfz i
82| £ | 8 |Daiy|Daiiy| 3858| Beg| & | & |pawy| § | § | 558 AM. P.M. 21 420|888 528
SAS| 5| & |vaefvame F5Es| B2R | £ | & || & | 3550 ARt
in, ° o o o ° ° ° o o ° ° ° Ibs. |lbs, |Ibs, | miles, in
Feb. 1 |InEquator] 28-go1] 54°9| 46°2| 49°4| 44°4| 617 44'1 | 44°9|42°9| 50| 80| 17 [+11°6 SwW SwW 30+ 05| 4'7] 728032
2 .. 29:571] 485 36:0] 41°5) 364 531 | 312 | 454 (434 | 51| 99| 22|+ 38 WSW: NW NW: SSW 15000 1'1|382]001
3 | Last Qr. | 29662} 555| 35'1| 47°2) 46°6| 84°0| 30'6 | 46'9|44°4| 06| 4'1| 00+ 9’4 SSW: SW SW : WSW 132/ 0'0|0°8 | 415] 007
4 30031]56°3| 47°8| 516 48°1] 78'0| 43'1 | 46'4 |44°4| 35| 6:3| 12 |+136 SwW WSW:SW | 56 01|06]399 o4
5 30'103| 61°6| 46°5| 52°1| 455 94-3| 38'0 | 46°9 [ 44'7| 6:6|12'8 | 2°9 |+ 13'8 SwW SSW 2+2/0'0 {03 | 288|000
6 29948 59°9| 43°9| 50°3| 46:3| 98'7 | 367 | 474|494 | 470|107 | 04|+ 117 SSW SW o'glo'o| o1 | 230 0*00
7 .o 29-773| 54°6| 435 50°0 44°1| 906 | 40°1 | 47°4|45°4| 59| 96| 11 [+11°2 SW: WSW SW 30°+| 02 | 3'0 | 648 | 000
8 | pesresent | 29460 55+3| 44°5| 5081 49°2| 597 | 432 | 47°9|45'4| 16| 36| 00|+ 119 - SW SW 30°+ 11 61| 786 ] 002
9 29'598| 51°1] 455 47°2| 40°0| 63'0| 39'8 | 48:4 |46°4 | 7°2{11°2 | 50|+ 83 WSswW W: WSW  (30'+|05|35]753] 009
10 . 29-771) 54°8] 46°4| 50°4] 45°5| 938 | 401 [47°9 (464 | 49| 82| 16|+ 11°6 WSW WSW 265/ 0°4 | 27 | 637 | 0"00
11 | New [29'g12]56:2] 455 50°6] 47°6| 64°2| 44°0 | 48-4|46'g| 30| 64| 08 |+12°0 WSW WSW 2°4{0'0 | 0'5 338|010
12 . 29'563] 50°9| 36°5| 43'1| 42'5| 55'0 | 342 | 47'9|45°9| 06| 2'9| 00|+ 47 SW: ENE SW: NW  [140l00|1°1|371]|077]
13 | Apogee | 30'189] 48°2| 317 40'1| 34°9| 84°7| 27°1 |47°9 [45°4| 52 |130] 00+ 18 WSW: N NW: WSW | 1110°0{0°2 261|000
14 .. |30'126|50°1| 37°9| 45%9| 41°1| 61°0| 35°3 | 44°9|43'4| 4'8| 76| 00|+ 7'7 WSW WSwW 184/ 0'2 | 2°2} 630 ] 0*00
15 [InEquator| 30°199| 539|450 467| 41°1| 55'0| 43'5 | 454434 | 56 13°6| 2°9|+ 86 WSW WSW 3:4{00| 04| 358|000
16 . 29'qo2| 52°9| 44°2| 48'2| 42°2| 94°3| 429 | 459|439 | 60| 94| 33|+ 1071 SwW SSW 33| 00| 0°8| 418 | 000
17 29'6221 539! 45°1) 48'6| 4470 72°5| 43'7 | 46°4|44°6| 4°6| 94| 00|+ 104 SSW SW: 88W  |12'1)0'0 | 1'4| 445|003
18 2q'582| 51°0] 38'5| 44°1) 40°4| 77°7| 34°0 [46°4 |44°4| 37| 80| 09|+ 58| SW: WSW WSW: SW | 1'270'0| 01243014
19 |First Qr.|29'823] 528 33+2| 423/ 38-8| 81°5| 282 | 47:3 | 45%4 | 35106 | 00|+ 3'8 Wsw WSW. o'10%0 | 0%0 | 160 | 0*00
20 .. |2g763| 51| 354| 42:8| 37°2| 94'5| 300 | 454|434 | 56 |12°4| 00|+ 41| SW: SSW SW: 8 03| 0’0 | 0*0 | 155 | 000
21 29'844] 486/ 33'6| 39| 382 92°6| 287 | 454|444 | 17| 6:3| 00|+ I'I SSE: ENE ENE: NE o8/ 00|01 196|000
22 | pluatet N 29:831] 405 32°2( 33'5] 32°5| 42'0| 31°0 | 44'4 434 | 10} 37| 00— 55 NE: NNE NNE 31|00/ 06| 388|057
23 30°086] 42°2| 32°6| 3770 30°1| 72°g| 31°0 [ 43'4|41°4| 69| 99| 4°1|— 22 N NNW: WSW | o6/c0|o'1|214]000
24 29'950] 49°8| 32°0/ 41°5| 39°8| 62°6| 2772 | 43'7 |41°4| 1'7| 61| 0O+ 271 SwW SW:w 21°5) 0'0 |07 | 376 | 013
25 . 29'843] 47°9| 36°0| 41°5| 37°5| 52°5| 30°2 |44°4|42°4| 40| 70| 15|+ I'9 WNW: WSW WSW 15'2 00 | 1°8 | 439 | 000 |
26 | vun: perigee | 29°9q1| 52°2] 44°1) 47°4] 36°8] 89'6| 377 | 44°4 | 42°4 106 136| 59|+ 776] WSW: NW W: SW 3:2/0'0 |07 {396 ] 0'00
27 oo l29'924] 52°4| 38:4] 4572 34°1| 97°7| 3270 | 439|424 101 162 | 624 53 WSW: NW | NW: WSW [13:3/o0|1'7 554|000
28 [InEquator] 29'653| 438 353 39'5| 31°4] 81°5| 278 | 434 | 41°4| 81 [12:3] 41|~ 06 |WSW: WNW, WNW: WSW 214/ 01| 1'5 | 580 f 005
B Sum Sum
Means . 29:808] 518/ 39'7| 45°3| 40°6] 75°3| 356 | 460 (44’1 | 47| 9’0 16|+ 66 ces eee . |11788} 234 |
BAROMETER READINGS FROM EYE-OBSERVATIONS.
The first maximam in the month was 2¢" 432 on the 2nd ; the absolute minimum in the month was 28in+833 on the 1st.
The second maximum 5y was 307117 on the 4th ; the second minimum . was 29'™*623 on the 3rd.
The third maximum ’s was 29"+ 946 on the 11th ; the third minimum »s was 29'°* 376 on the 8th.
The fourth maximum ’s was 30'"° 241 on the 13th ; the fourth minimum ys was 29'2+262 on the 12th.
The absolute maximum ,, was 301°'241 on the 15th ; the fifth minimum " was 30" 109 on the 14th.
The sixth maximum . was 292842 on the 1gth ; the sixth minimum sy was 29'"*521 on the 18th,
The seventh maximum ,, was 30"+ 184 on the 23rd ; the seventh minimum s was 292+ 735 on the 20th.
The eighth maximum v was 2918925 on the 25th ; the eighth minimum ’y was 297746 on the 24th.
The ninth maximum ys was 30®° 021 on the 26th; the ninth minimum s was 29'n* 721 on the 25th.
The range in the month was 1'* 408.
The mean for the month was 29'* 808, being o!2+ 009 higher than the average of the preceding 28 years.
TEMPERATURE OF THE AIR.
The highest in the month was 61°+6 on the sth; the lowest was 31°¢ 7 on the 13th.
The range ’ was 29°°9.
The mean 55 of all the highest daily readings was 51°-8, being 6°+ 5 higher than the average of the preceding 28 years.
The mean . of all the lowest daily readings was 39°-7, being 5°°8 higher than the average of the preceding 28 years.
The mean daily range was 12°°1, being 0°* 7 greater than the average of the preceding 28 years.
The mean for the month was 45°° 3, being 6°*2 higher than the average of the preceding 28 years.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(Ixiii)

ELECTRICITY. CLOUDS AND WEATHER.
MONTH
and
DAY,
1869.
AM. P.M, AM, P.M.
Feb. 1 10, T, st.-w : 10, st-w 10, V, 1, 8 210, haryste-w @ 2, w
2 9, ci.-cu, ci.-s, cu.-s, f : g,ci~enel-s,eu-s,glmth-r [ 10,ci.-8,cu.-s,cu: 7,ci,ci-cu,cu,f: o
3 o : 10, CL.-8, CUL-S, T 9, ci.-cu, ci.-s, cu.-8 : 9, ci-cu,ci-s, cu-s: 10, li-cl, a
4 io, r : 10, ci-8, cu.-s, th.-r 8, ci.-cu, ci-s, cu.-s : §,ci,ci-s,cl-cu,cu-s: 1,ci-8
5 8, ci, ci.-cu, ci.-s, cu.-s, h.-d . 4y c'i, ci.-8 : 7, ci_ HE
6 o : w 1, ci, h.-d . 1, ci : 8 c )
7 o w 3, ci, ci.-s, st.-w 4, ci, ci.~cu, ci-s : 10, oC.-th.-r, st.-w
8 10, CL.-8, CU.-8, C.-T, h.-g 10,¢1.-8,CU.-8,8¢,0C.-T,h.-g : 10,01.-5,C11.-8,8¢C,0C. T, : 10,0C.-T,st.~W
9 10, Iy St.-W ¢ 8,cl.-cu, Ci.-8, Cu.~8, W | 10,ci.-cu,cu.-s,1,w: 9,ci-s,cu.-s,8t-w : 0,3, h,w
10 10, st.-W' 10, Vv, st.-w 10, glm, sgs : 10, OC.-T
11 10, ci.-8, cu,-8, gl-r 10, ci.-s, cu.-s : 10,cl.-cu,cl.-8,eu-5,r: 10, r
12 10, h.-r 10, C-her, w10, ¢, 8t-w @ o, h
13 o o, fr : g,ci.-cu,ci-s,cu.-s,sl-f| o, sl-f 110 )
14 o o 10, ci.-cy, ci.-s, cu.-g, sqs 10, Ci.-8, cu.-s, fr-sqs  : IO
15 o o 10, Cci.-8 10, ¢i.-8, cu.~8 : 10, €i.-8, CU.-S : IO, Ci.-8, Cu.-8
16 o o 10 110 t 9
17 o o 10, ci.-s, cu.-s, 8Qs 8,ci,ci.-s,cu.-g,cu: 10, T ! 10, C.-T
18 10, C.-T : 10, CU.-S, th.-r 9, ci.-cu, ci-s,cu : 7,ci,ci-cu,cu-s, cu: o
19 o d o, h : 8, ci~s, cu.-8  : 10, ci-g, Vv
20 . o : o 8, ci.-cu, ci.-s, 8 6, ¢i, ci.-cu, ci.-s: 3, ci, ci.-cu, ci-s: 4, ci-cu
21 w o o, mt, h.-fr, h.-d 2, CU.-8, cu, h : 10, ther
22 o o 10, T ¢ Io, T, 80 10, SN 10, SN : 10, 8n
23 o o 9, ci.-cu, ci.-s, s g, ci, ci.-cuy el-s: 6, ci, ci.-cu, ci.-s: g, f
24 o o 10, 8, M.-T 10, Ci.-§, cu.-§ : 10, ¢l.-8, cu.-S, T,8G : 4, cCi
25 o o 10 , 10 : 10, th.-T, 85g8s  : 10, oC.-th.-r
26 o o 7, ¢i, ci.-s, cu.-s 9, ¢i, ci.-cu, ci.-s: 7, ci, ci.-s : 40l
27 o 3, ci.-cu, ci.-s, ste-w 4, ci, ci-s, W : ci-cu,ci-s,cu-s,w: 2,ci
28 10, T : 1, ci, st.-w 8,ci.-s,cw-5,5L-5n,vv: vv,fr.-h.-sqs,sn  : 10, oc.-th.-r

HuMIDITY OF THE AIR.

Temperature of the Dew Point.
The highest in the month was 51°¢0 on the 4th ; and the lowest was 28°¢ 5 on the 23rd,
was 40° 6, being 5°7 higher than the average of the preceding 28 years.

The mean .
Elastic Force of Vapour.—The mean for the month was o'+ 253, being 0048 greater than the average of the preceding 28 years.
Weight of Vapour in a Cubic Foot of Air.—The mean for the month was 28+ 9, being o¢r+ 5 greater than the average of the preceding 28 years.
Degree of Humidity.—The mean for the month was 84 (that of Saturation being represented by 10o), being 1 less than the average of the preceding 28 years.
Weight of a Cubic Foot of Air—The mean for the month was 544 grains, being 6 grains less than the average of the preceding 28 years.

CrLoubs.

[R]

‘.

The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 4°2.

OzoNE.

The mean amount for the month, on a scale ranging from oto 10, was 2°o.

Wixp.

‘The proportions were of N. 2, S. 10, W, 135, E. 1, and Calmo. The greatest pressure in the month was mere than 30!+ 0 on the square foot on the 1st, 4th, 8th, and gth,

Rai~.

_ Fellon 13 days in the month, amounting to 2i** 34, as measured in the simple cylinder gauge partly sunk below the ground ; being o'®-48 greater than the average fall of the

preceding 54 years,
Errorricrry.—The insulating lamp was not burning from February 1 to 6, 8 to 13, 18 to 20, and on 27 and 28.

y




(Iziv) Resurts OF DAILY METEOROLOGICAL OBSERVATIONS
38 Reapings oF THERMOMETERS. Diff | £58 WIND A8 DEDUCED FROM ANEMOMETERS. B3
¥ wzg | g blet:::::e EEE Ronn 5.8
QEE’ i Eg In the Water the %ég OSLER’S. SON'S. ,a,.é
WwPE 2kd | @ of the Thames,l 1y Point S8, —] &
MONTH | - Phases "5 §E Dry. D?W é%a ghﬁn . %ty‘}s’é'f?’ii'éﬁi Te(:;\er(;l::xre éi%% P}'essure %E §§
and of g‘épﬁ Poiut. =,E_§ ESE terintg Ther- and :Sﬁw General Direction n lblf' 'E’g §E,&
O o W28 PRZRS S, I 3 q:w..“o’ M 0% sa
DAY, | the | T%h gi: (958 “atowa | Air Temperatore, £2 2% square foot. Bu | oF g
1869. Moon. |3 %8 g"ig SL g - SoEY K] £80
= gg § + |Mean|Mean _5%,%:5‘ E2E| 8 s |Mean 2 . ‘;’Egg § “ ;5% ,5255
8351 € | £ |Daily|aily| 3538 | 8eg| & | £ (Daiy| 5| B £58 AM. PM. 2l¢ |S2|258 =8¢
ﬁmv ';if 3 | Value,Value. g—;gg EZ’E ';;'f S |valwel & | & E"‘&‘g . g § g% gé% 5%%
- in, o ] o [} ° ] o -] o o o o . ) 1bse | 1bs, | lbs, | miles, § in.
Mar. 1 . 29'473] 481/ 38'7] 409| 3471| 68'4] 34°6|43°4|41°9| 68112} 07|+ o7] WSW: NW | NNW: SW 113400 08 363) 018
2 29°089] 50°2| 36°0| 39°5 32'g| 80°6| 32°4|43'4|41°4| 6°6|11'7| 0'0|— ©7 WNW NwW: N 300l 01 |31 | 653024
3 29'932) 41°8] 30°3| 35°0] 24°8] 72°1| 2477 | 42°4| 394|102 |14°3| 6'0|— 52| N: Nby W N:S§ 107/ 00|08 | 316 ] 000
4 .. 30'025{ 44'7| 28°8| 36°9| 31°5] 581 21°2 43’0 41°3| 54 |11:3] 3'1|— 32| SSW: SW NNW: SW | o2|00|00}15g]000
5| Last Qr.| 29'711] 53+6| 34-8| 437| 37°1| 78°4| 33'9|43'4 | 42°4| 66 [152| 00|+ 36 WSW Nw 20°0| 0'0 | 1°9 | 491  0*00
6 . 30°050| 46°8| 31°0| 38'0| 31°6| 84'5| 24°0|42°4|41°4| 6'4|12°3| 00|— 2111 NNW: N NNE: NE [157]c0|16] 445] 000
7 | pesseatest o 1 30°037] 45°9| 28+0| 35°8| 25°g| 100°0| 20°4 | 42°4 | 41°4| 9'9|17°0| 0'5|— 44| NE: SE SE: SSW 04| 00| 00| 136|000
8 . 29'672) 43°9| 27°3| 35'3| 348 68-9| 22°842'5|41°3| 05| 62 0'0|— 50 SwW WSW: WNW | o2lo0|o0|196]001
9 . 29'351] 44°8| 31°4] 37°3] 343/ 102°0| 25'0| 42°4 | 41°9| 30| 66| 00|— 31| NW: NE SE o'1]0'o |00 147|000
10 . 29°259] 40°2| 32°6| 35°0[ 26°5| 67°4| 31°5|41°4 |41°4| 8'5(12°0 4'4|— 56 ESE NE 1'6| 0*0 ] 0°2 | 289 | 000
1 . 29°277] 43°4| 30°8] 347 30°6| 78'6| 29'0|41°4 | 39°4| 4’1 |10°1| 1'g|— 62 N by E NNE 37l0'0|0'5| 375|002
12| Apogee | 29°492] 44°5| 307/ 36°8] 31°1] 92°5| 25°9|40°9|38°4| 57 |10'1| 0'O|— 4'4 Nby E NbyE:NE: ENE| 1°3|00| 02| 248000
13| New |29-450) 431|283 34°5) 29'4] 92°4| 23'5|39'4|37°4| 51 |10'1| 00— 6°9 ENE ENE 2°3j0'0| 02| 295} 0*01
14 | InEquator| 29°580| 39°7| 28°2( 33-9| 26°3| 84°6| 26°7|39°4|37°4| 76 [13'1| 35|— 76 NE NE 33100 |07 | 427]0%05
15 . 29°680| 39'7| 32°4| 35°1| 28-1| 52°2| 31-3|399|37°6| 70| 9'4| 26 |— 66 NE NE 0710001 | 212 ] 000
16 o 29°549] 39°0| 309| 34°3| 252 53'4| 268|394 |37°4| 9’1 |12°2| 51 |— '7'6 N NhyW:WSW: SbyE| 0'5/0'0 00| 178]0'co
17 .. 29'288] 39*7| 34°4] 36°5| 34'1| 50°8| 25'0(39'7|38°4| 24| 53| 1°4|— 55 SSE SE: E 2°4/ 00| 03| 286 ] 001
18 oo 29739} 50°6| 29°6| 39'7| 376 80°3| 22'7(38'9|37°4| 2°1 |11'6| 00— 274 Variable SW:w 12{0'0 {01 { 208004
19 . 29°357| 49'1| 377 43°0| 40°9| 57°7| 31°7|39°9|38'4| 21| 42| 00|+ o8| WSW: S S: SSW: NE | gofoo|03]|264]009
20 . 29°414] 392 331\ 35°6| 339| 45°3| 31'9|40°9|39'4| 17| 46| o0|— 66, Nby W Nby E 13-00°1 | 2'1 | 541} 0°38
21 |Foanen] 29643 41°7| 36°1| 39°2| 367 49'8| 345 |41°1 {4171} 25| 37| 00 |— 31 NNE NNE 115/ 02| 1°3| 526] 020
22 . 29°930] 47°2| 34°4| 39°6| 32°7| 89°4| 31°7|40'9|38:g| 69 |11°8] 1'g|— 26 NE NE 13:0|0'0| 1'1| 474 ] 0*00
23 .. 30°106] 42°0| 32°g| 366| 30°8| 567| 28'6 | 41°2 |39'4| 58| 85| 03|— 56| NNE: NE NE 2°5/ 0’0 | 0°4 | 354] 0*00
24 29°983] 44°9! 30'9| 37°8| 35°3] 78°3| 24°3|42°4|40°4| 25| 53| c0o|— 44 NNE NE 19|00 |02 | 297000
25 .. 2g°qog| 50°4| 36°7| 42°4| 36'5| 107°3] 32°9 | 433 | 41°9| 5'9l1og| 17|+ o1} NNE: NE NE: NNE 2°7| 0’0 0°3 | 338] 001
26 . 29'714| 48-2| 355 40'7{ 35°6] 61°1| 32°4|41°9|40°4| 51| 88| 1'0|— 1'8 NNW: W- | NW: WNW | 46 00|01 207|003
27 | Perigee: vun | 29°464] 42°4| 29°2) 34°5| 30°6| 93'5| 2477|414 [ 40°4| 39| 76| o0 |— 84 N: NbyW | N: NNW: W | 86loo|11]|364]003
28 | In Equator] 29°424] 45°0| 31°8| 35:9| 31°g| 105°1| 27°6| 41°4| 39°4| 40| 70| 00 |— 7°3 NW: N: NESE: ENE:NNE| 60| o0|05]|320]003
29 o 29°603| 42°4| 32°5| 36°2| 32°3| 85'3| 30'2 {41°9(40°4| 3'9| 7'9| OO l— T4 NNE ENE 30+ 0'0 [ 36 | 551 | 0*06
30 29'711} 45°3| 32°0| 37°7| 33'2| 78'6| 27°6 | 41°4|39°4| 4'5|11°4| 00 |— 63 NE NNE 19'7) 00| 1°4 | 504} 0*00
31 29°665| 52'7| 34°2| 41°1) 36°7| 71°5| 31°5|41°4|39°4| 4°4 13°4| 00 |— 33 NNE NNE 2'8/ 0’0 | 0'7 | 406 | 002
’ T Sum | Sum
Means . 29'632] 44°8) 32°3| 37°5] 32°4| 75'6| 281 41°4 .39-9i 52| ¢8| 1'1|— 41 . »» |105701 1°41
BAROMETER READINGS FROM EYE-OBSERVATIONS.
The first minimum in the month was 29'**487 on the 1st.
The first maximum in the month was 29'* 588 on the 1si; the absolute minimum s was 28'2° 986 on the 2nd.
The second maximum )y was 30"°039 on the 4th; the third minimum . was 29'"*672 on the 5th.
The absolute maximum  ,,  was 30%° 145 on the 6th; the fourth minimum ,»  Was 29'"*242 on the 1oth.
The fourth maximum s was 29695 on the 15th ; the fifth minimum 2 was 29'"* 177 on the 17th.
The fifth maximum ’s was 29+ 763 on the 18th ; the sixth minimum ys was 29i"- 105 on the 1gth.
The sixth mazimum v was 30"+ 123 on the 23rd ; the seventh minimum vs was 291 327 on the 28th.
The seventh maximum s was 29'%* 761 on the 3oth ; the eighth minimum ,s was 29i2° 643 on the 3ist.
The range in the month was 1'"*159.
The mean for the month was 29" *632, being o'« 114 lower than the average of the preceding 28 years.
TEMPERATURE OF THE AIR.
The highest in the month was 53°:6 on the 5th ; the lowest was 24°¢ 3 on the 8th.
The range s was 26°° 3.
The mean s of all the highest daily readings was 44°*8, being §° -0 lower than the average of the preceding 28 years.
The mean ss of all the Jowest daily readings was 32°°3, being 2°* 9 lower than the average of the preceding 28 years.
The mean daily range was 12°- 5, being 2°* 1 less than the average of the preceding 28 years.
The mean for the month was 37°°3, being 4°* 1 lower than the average of the preceding 28 years.




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (ixv)

: ELECTRICITY, CLOUDS AND WEATHER,
MONTIL
and
DAY,
186g.
ADL AL AM. : P.M.
March 1 10, I : 4, ci, ci.e8, cu.-s, sl.-f, r, hl, sqs| o,ci,ci.-s,ci.~cuen-s: 10,1 : 10, T, §Q8
2 10, Cu.-5, 8¢, T, 8N, fr.-sqs ci.-s,cu.-s,cu,0c.-1,fr.-6qs,v:  vv,h.-nfr.-h.-sqs: 1st-w
3 3, ci, fr 7, i, ei.-s, cu-8 : ci-cuel-sed-s,v: v, h
4 9, ci-cu, ei-s, s, f, fr : 10, ther 10, ci.-cu, ci.-8, 5t 10, T : 6h
5 10, CL-§, CU.-8 g, cl.-cu, ci-s, 8t 4,ci~cu,cl-s,w: O, st.-W
6 8, ci, ci.-cu, ci.-s, sqs vv, sl-r : g,cici-cuci-s,cu-ssl-r: o
7 2, ci, sl.-f, fr, h.-fr 1, ci o
8 1o, 8n, sl : 10, ther 10, ci.-s, cu : g,ci.-cucu.-s,ci-s;h,f: 10, th.-cl, ther
9 ° 9, li-cl, f, d 9, ci, ci.-s, cu-s : 8,ci,ci-cu,ci-s,cu-s: io, th.-r
1o o wosw o 1o, sn . . 10, ci.-cu, ¢i.-s, 8: 10, ci.-cu, Ci.-s, 82 10
11 w o 1o, CL-CU, Cl.-8, 8, 8n, sl 9,¢i,ci.-cu,cl.-s,cu,n: 10,ei.-s,c0.-8,8,sn,8Lr: 0
12 o o 9, ¢i, ci.~cu, ci.-s, sl ci-s,eu.-s,v,sLhl : 6,cici-cu,ci-s,cu-s: 9, sl
13 o m o, f’. h-_‘fl' . 9,¢i,ci-s,ci.~cucu-s,sn: 6,ci,ci-s,cl-cucu-s,cu: v, sn
14 3, ci, cl.~cu, ci.-s, sn 5, ci-cu, Ci.-8, cu.~s ¢ 10, glm, sl.-sn
15 10, glm, sl 10 : 10, Cl-g, Cu~s : 10
16 10, f 10, ci.-cu, ci.-s, cu.-s: 10, ci.-8, cu.-s : o
17 10, th.-r 10, ci.-cy, ci,-s, cu.-s: 10, Ci.-s, Cu.-8 : 10
18 o 10 10 : g,ci-cu, ci-s,r: o
19 o o 10, oc.-th..r 10,c1.-CU,CU,C1L-5,8,0C.-1': 10,¢1.-§,C0.-8,0C.-1: 9, ci.-8, th.-cl
20 o 10, T, 8Q8 10, 0C.-T, §G8 : 10, 0C.-T, 0c.-sn, 8] : 10, 5q8
21 1o, r 10, oc.-h.-shs : 10
22 6, ci, ci.-s, ci.-cu, cu.-s 0,Ci,ci-cu,ci-s,cu.-5,8: 7,ci,cl-cu,ci-s,cu.-s:4,ci,ci.-cu,h,lu.-ha
23 10, th.-r 10, oc.-th.-r  : 10 : 3, cl, ci-s
24 4, ¢i, ci~cu, th.-r 10, Ci.-cu, ¢i.-8,eu.-5:10,¢l-8,cu.-5,0¢.-thr; 9, ci~cu, ci-s
25 10, Ci.-s, cu.-s, r 7, ¢l, ci.-cu, ¢i-8 : 10, ci-s, cu.-8 : 10
26 10, th.-f, glm 10, f, glm ¢ vy slf)r, sqs
27 9, ClL.-cu 9,ci.-cu,ci.-s,cu.-s,cusn: v, th-sn :10,th.-cl,lu.-ha,h.-sn
28 10, Ci.-8, ci.-8, sn 10 ¢ 6, ci, ci.-cu, ci.-s, sn
29 10, T, 8N : 3,¢i,ci.-cu,h.-g: 10, 1, hoeg 10, T, st.ew : 7,0, ¢i-cu, cu.-s, cu: o
30 10, CL~8, CU.~8, W . 10,ci-cu,ci.-scu.-8,st-w: 5,ci,ci.-cu,cu.-8,5qs: 10, w
31 10, T 10,06 , : Cici-seussv: o

Humipiry or THE AIR.

Temperature of the Dew Point,
The highest in the month was 44°* 5 on the 19th; and the lowest was 23°* 2 on the 4th,
was 32°° 4, being 4°° o lower than the average of the preceding 28 years,

The mean
Elastic Force of Vapour.—The mean for the month was o™ 184, being 0™+ 032 less than the average of the preceding 28 years.
Weight of Vapour in @ Cubie Foot of Air.—The mean for the month was 287 1, being o8 4 less than the average of the preceding 28 years.
Degree of Humidity.—The mean for the month was 83 (that of Saturation being represented by 100), being 1 greater than the average of the preceding 28 years.
Weight of a Cubic Foot of Air.—The mean for the month was 553 grains, being 3 grains greater than the average of the preceding 28 years.
Croups.

»

The mean amount for the month, a clear sky bein'g represented by o and a cloudy sky by 10, was 4°4.

0zoNE,

The mean amount for the month, on a scale ranging from o to 10, was 27,

Wixp.,

The proportions were of N. 14, S. 4, W. 5, E. 8, and Calm o. The greatest pressure in the month

AIN,

Fell on 17 days in the month, amounting to 1™ 41, as measured in the simple cylinder gauge partly sunk below the ground ; being o'+ 19 less than the average fall of the

preceding 54 years.
EvecrriciTy.—The insulating lamp was not burning from March 1 to 9, 14 to 18, and 20 to 31.

was 30 0 on the square foot on the 2nd and 2gth.

GREENWICH OBSERVATIONS, 1869,



(Ixvi) RESULTS OF DAILY METEOROLOGICAL OBSERVATIONS

2 READINGS OF THERMOMETERS. . 588 WIND AS DEDUCED FROM ANEMOMETERS. o3

el - Difference 89 % 8%

o ag :_;.;.S E-E between o BQ OSLER’S RoBIN- @'

5iz Sy (B2 (Dpewes| G | S :

MONTH| Phases 5‘5 & Dew | EE% wto |atGreenwich,| Dew Point pe-Ei: Pressur 25 |B
£4 Dry. €85 | SEa|by Self-Regis:| Temperature | Sp.23 ressure 24 |8

and of S E& Point,| 2EE | 83 | tering Ther- and 55:: . in Ibs. 83 |5Es
DAY, the MS o §ﬁ; 5515 mo:;cgleisiead Air Temperature, E 5% ;g - General Direction. on tl}e £ ) 8"?:@%
YR 2,7 | 223 wE£° square foot. TS 4R
1869. | Moon. |F5 8 3f7 (=36 2528 <3A]55S
CEF| g | g [Mem|mem|szg| BB g | g |Mem| § | | 5222 RN & o

882| & | & |Daily|paity| 955|828 | 4 ¢ |oaily| 5 | § | EEE AM. P.M. S | ¢ |88|885|82t

gm@ El E Value.| Value. éé%z’ EE’E ;a) E Value. c’S g Eﬁﬂg :Eg é gg Esgggg

in. o o ] o o [ o o o ] ° o 1bs, 1bss | 1bs. | miles. ' in,
April 1 . 29°760] 50°4| 33:6| 39°4| 33:4| 86:3| 27°3| 41°4|39°4| 6'0(13'4| 0'3|— 52 NE NE: SE 1'0|o'o|o'2] 252|000
2 . 29'572| 51°9| 29'3 41°4| 37°3| 94°3| 24'2|41°9|39°9| 4'1|13'0| 00|— 34| SSW: SW SW 31|00 |07 352001

3 (GremtenDee S 29°284] 48:3| 37°4| 41°0 35°1| 781 34°3 | 4270|404 | &'gl12°2| 1'2|— 40| SW: WSW Variable 75| 0'0 | 07| 309|012
41 s 29'553| 47°4| 34°4{ 39°9| 32°4| 845 | 30'0|42°4|40'4| 7°5|10'7| 5'9|— 53 N NbyE: NW | 35|00 08|33g]o00
5 . 29°967]| 54'5| 34°3| 44°6| 39°7| 93'6 | 29°7 [43'4|40°9| 4'9[12°4| 0'0|— 08 WSW WSW: SW | 1'1|o0|o1|255}0%00
6/ .. 29'899| 50°7| 41°9| 46°0| 43'1| 645 | 41°0(43'g|40°9| 29| 9'5| 04|+ 06 SwW SwW 6'1|00|07|417}013

7 .o 29°817| 63:8| 47°2| 52'8| 48:2[108'8 | 460 | 44°4|41°4| 46 (108 | 00|+ 74 Sw SwW 2'7| 00| 05| 352 |o'o1
8| Apogee | 29'827] 61°1{ 466/ 51°1{ 50°3| 87'7| 41°0(46°4 1434} 08| 57| oo+ 57 SW NE: ESE o2{o'0fo'0| 123|003
9 .. 29:968] 48°0f 42°9| 44°3| 41°8) 61°9 | 42°3|46°9|44°4| 2°5| 36| 0'g|— I'O ENE Eby N 1’500 |01 |262|0%00
10] . |29°916]68:3| 41°g| 51°2{ 495]109°5 | 413 |49'4 | 44°4| 1'7|12°6| 00|+ 60| ESE: NE . SE: E o000 00| 63000
11 |In Equator| 29°982} 77°9| 37+g| 58-8| 52°3{125°2 | 32'1| .. | .. | 6'5|23'1| 00|+137| ENE : ESE SSE: SSW | 03|00|00|142}000
12| New |30'092|75'5/51°1|61°8|51°1]125'7 | 467|534 |51°4 107 21°2| 00|+ 168 S: SW Wsw 1°3| 00|01 |234] 000
13 .o 30092 74°9| 48-2 592| 5071246 | 44'1 | 52°g | 504 | 85202 | 1'5|+14:3] WSW: SW | SW: S: SSE | 00|00 142 |oro0
14 . 29'770} 79°1| 46°9| 62°0| 53°5124°9 | 4070|534 |51°4| 85 (25°2| 00|+ 170 ENE S: SW 30{00fo2|195]000
15 .. 29'510] 63'5 485/ 52°6| 49°5| 89°3 | 43'5|54°4 | 52°4| 3'1|11°7| 00|+ 73 Sw SW: SSW | 3oo0|05|333]000
16 29°064] 567 42°7| 46°9| 44°7| 88'5| 37°5|55'4|53-4] 22| 9'9| oo |+ 14 W: SSW SwW 12|01 | 1°1 | 474|013
170« |29'235|49°5] 43'1| 45:3| 42°7| 62°4| 42°6 | 53'4|51°4| 2°6| 60| 00|— 04| WNW : NW NNwW: N 6'0|o0|1°0| 460|033
18 | pedimationn. | 29°815] 52°6| 3g4| 45°2| 41°2| 84'0| 3570|54'4|53'4| 40| 68| 09— 08 Nby E NNE 230(0'0 {13436 |00z
19 | First Qr.| 29:954] 57°9| 32°9| 44°4| 39°0106'5| .. |534|52°4| 54(137| oo|— 20] NNW: SW SW: SSw 1°3]0°0| 0'1| 199|000
20 . 29720 59°1| 43:6| 48'9| 46°8) 993 | 36'0| 534 |51°4| 21| 97| oo+ 2°2 SSW SSW 51|00 0'7|382 000
21 . 29'875] 64°2| 432| 52°4| 46°7/120°9 | 398 [53'6 | 51°4| 57 |16'0| 00|+ 54 SW WSW 1°5| 0'0]0°2| 281 o000
22 . 299o1| 66°3| 40°2| 52°9| 45'5\123:8 | 38:3|54°4 |52°4| 7°4[17°6| 0o+ 57| SW: SSW SSwW 0'7|0'0j0'0| 193000
23 29916| 64°1{ 45:6| 54°2| 51°1| goro| 36'0|53'9|51°4| 31 |11°7| o'o|+ 68 WSW: NE E: NE o000 | 00| 102|020
24 | 1 easator. |29°032] 63°8) 48-8| 54°3] 46°2/109°6 | 48°4|53'4 | 52°4| 81[18:6| o0 |+ 67 N N:'W 05|00 | 00| 161]0'03
25 .o 30'091| 68°8| 46°g| 5.4°4| 48°4/118'5| 43'1|54°9|52°4| 6'015:8| oo|+ 671 WSW: NW NE: ESE 0’3100 00| 149]0%00
26| Full |30'102|61°841°6|51-3| 46°1{122°2 | 33'8 554|524 | 52 (136| oo|+ 34] ESE: ENE _E 6°5]0°0| 0°2| 205|000
271 «.  |30'012|70°0] 42°2| 56°5| 47°1/127°8 | 33'8 564|534 | 9’4 [20'0| 1'8|+ 84 NE ENE 47 |00| 04| 281 |ooc
28 oo |30°088] 73:3| 45°g| 58°2| 46°2122°5 | 382 | 56°4 | 534 (12°0|24'7| 38|+ 98 NE E: NE 7'5]0%0|0'5|333] 000
29| .. [30112|61°2|39'2) 49°1{ 40'1/126°9 | 36'0|56°4|54°4| g0 [150 B9+ 03 NE NE: ENE [150|0'1]06|3g6]o000
30 |-pelreatest < 130 012] 62°8) 37°6) 48°6| 39°7|126°3 | 330|569 |54°9) 89 |17°6) 34— 07 ENE E: ENE 33| 00| 03| 322000
Means o 29°828] 61°6| 41°8| 50°3| 44'6/102°9 | 378 | 510|487} 56141 08|+ 4% oes . . 85‘1“24 iu"gx
BiroMETER READINGS FROM EYE-OBSERVATIONS, - o
The first maximum in the month was 29!*771 on the 1st; the first minimum in the month was 29'**209 on the 3rd.

The second maximum
The third maximum
The fourth maximum
The fifth maximum
The absolute maximum

The range
The mean
The mean

i 2]
L)

*)

"
2
LR
3

The range in the month was 1. T152.
The mean for the month was 29'-828, being o'+ 064 higher than the average of the preceding 28 years.

TEMPERATURE OF THE AIR.
The highest in the month was 79°* 1 on the 14th ; the lowest was 29°+ 3 on the 2nd.

was 49°*8.

was 30i°¢
was 30i8*
was 30!®¢
was 3o0'"*
was 3o

o1 on the jsth;

175 on the 2gth.

the second minimum
163 on the 13th ; the absolute minimum
004 on the 1gth ; the fourth minimum
150 on the 26th ; the fifth minimum

bRl
R
"
LR

was 29'7* 805 on the #th.
was 29'"+003 on the 16th.
was 2¢9'2+6%3 on the 2o0th.

was 30'8 00§ on the 27th,

of all the highest daily readings was 61°°6, being 4°° 1 higher than the average of the precedmg 28 years,
of all the lowest daily readings was 41°° 8, being 2°° 4 higher than the average of the preceding 28 years.

The mean daily range was 19°*8, being 1°4 greater than the average of the preceding 28 years.
The mean for the month was 50° 3, being 3°° 4 higher than the average of the preceding 28 years.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869,

(Ixvii)

ELECTRICITY, CLOUDS AND WEATHER.
MONTH )
and <
DAY,
1869.
. AM., P.M. AM P.M,
April 1 10 9,¢i,ci.-cu,ci-s,cu.-s: 3, ci, ci-eu, ci-s 4, li-el
2 1, ci 6,c¢i,ci.~cu, ci.-3 : ci-8, v, w : 10, th-r
3 10, T, 8¢S : 5, ci, ci.-cu, ci.-s 10 : 10, the-r : 10, oc.-th.-r
4 10 10 A 4 : oh
5 7, ci.-cu, ci.-s, sl.-f ) 10,cl.~en, ci-s, cu.-s : 1o, ci, ci-cu, ¢i-s : 9
6 10, ci-8, 8 : 10, T 10, ¢i-8, 8, T : X0, Ci.-8, CU.-8, 5C, T : IO, C.-T, §qS
7 10, T t 9 ‘ v : 10, ci.-8, cu.-§ ci-g, v, h
8 10,1, T : 10, th.-r, th.-f 10,ci,ci.~cu,cl-5,9mt: %,ci, ci.-cu, ci-s,h: o,d
9 10, h.-d 10 : 10, ci.-s .t 10
10 o :rm : o | 10fd o, h : 7,¢i,cies,h : o,h
11 m m : w 2, ¢i, d, L-f 4, ci I : o
12 w w W s W o, "o : 3¢l t 0
13 m ms: w : o 10, th.-cl, d, sl-f o, h : 0 : o
14 sN w 8, ci, ci-cu, ci.-g, th.-r 2,¢cl,cl-8 ¢t © T v : 10
15 w w : 0 : O g, ci.~cu, ¢i.-s 10, th.-r : 4,ci-cu,h  : g li-cl,0c.T,a
16 w 9, ¢i, ci-cu, ci.-8, cu.-s, oc. T, sqs 10, T, 8¢S ¢t cuw-s,V,h-r: 1o,r1,a
17 10, T i 10,Ci.~CU,Cu.-8,8,0C.-T: IO, T, g8 ¢ 10, C.-T, 508
18 8, cu.-s, sc, st.-w 9,ci.-cu,ci-s,cu-8,w: vv, th.-r : 8, ci, ci-cu, cu.-s
19 0 : 0o :m 10 9, ci.~cu, ci.-s, cu.-8: 7, ci, ci-cu, ci-s : 10-
20 o o : W : o 10, th.-r 10 :  ci,cl-cu, ci-8, v: v, oc.-th.-r
21 o o 6, ci, ci.-cu, ci.-s, d 7,¢i,el-cu,el-s,cnes: 7, ci, ci-cu,cues : v, ms
22 o o 3, ci, ci.-s cl-8,cu.~5,v : §,ci,cl.-cu,ci~8 : 4,ci,ci-s,lu.-ha : 10, h.-r
23 o o 1o, r ¢ 10, thcl, h 10, ci,¢l.~cu, ¢i.§,T: 10, cl.-cu, ci.+8,cu.-8: o, T
24 o 10, : 10, ci.-cu, ci.-8, cu.-s 6, ci, ci.-cu, ci.-s, h: §,c¢i,ci.-cu,cu.-s,cu: 10, ci.-s, cu.-s
25 10, ci.-s, cu.-8 ci.-s, cu.~g, cu,h, v : B, ci.-cu, ci.-5, cu.-s)
26 0, h.-d 2, ci : o s 10
27 o, h.-d ) : o : o d
28 3, &1 ) ] )
29 4, Ci-s "o <) )
30 o o T o )
.
H

HuMipITY OF THE AIR.
Temperature of the Dew Point.
The highest in the month was 57° 1 on the 14th ; and the lowest was 32°°4 on the 4th.
The mean ” was 44° 6, being 4°* 1 -higher than the average of the preceding 28 years.
Elastic Force of Vapour.—The mean for the month was o'+ 295, being o'+ 042 greater than the average of the preceding 28 years.
Weight of Vapour in @ Cubic Foot of Air.—The mean for the month was 38 4, being o#** 5 greater than the average-of the preceding 28 years,

Degree of Humidity.—The mean for the month was 81 (that of Saturation being represented by 100), being 2 greater than the average of the preceding 28 years.

Weight of a Cubic Foot of Air.—The mean for the month was 542 grains, being 1 grain less than the average of the preceding 28 years,

Croubs.
The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 6*1.

0zoNE.
The mean amount for the month, on a scale ranging from o to 10, was 3°3.

Wixp.
The proportions were of N. 6, S. 8, W. 8, E. 8, and Calm o. The greatest pressure in the month was 230 on the square foot on the 18th.

Rain,

preceding 54 years. .
Erecrriciry.—The insulating lamp was not burning from April 1 to 10, 16 to 19, and 24 to 30.

Fell on 10 days in the month, amounting to 1'** o1, a8 measured in the simple cylinder guuge partly sunk below the ground ; being o'+ 73 less than the average fall of the

IZ2



(Ixviii) Resutts oF DAILY METEOROLOGICAL OBSERVATIONS
2d READINGS OF THERMOMETERS. X g§§ WixD As DEDUCED FROM ANEMOMETERS, E’
G_; = Difference B (gg
ks g5 =g E.’f‘. between 38R ) lRmmw- )
_g;_- f“gg 23 In the Water the 3a§ OSLER’s. {sons.| 5.2
MONTD Fhases | 5% 5 pew| £54 |25 |ommes  DewPoine |53Es = |3
and of 3 g4 Dry. Po;::; £87 E:.bsn,_; by Self'r%ﬁgi"" Temperature Eﬁ.’gé I;;esliusre ;gﬁ g-gé
R ‘| g8 nes in er- g . . 5 So |=5%
DAY, the - éi: 5; $ é!f";’ § m(z%gfe:si}e;d Air Teﬁgerature. éE%E General Direction, on the §§ %_E“g
1869. | Moon. :g’ g ;’ ;E—‘; ég g §:§§§ square foot. =2 E‘ g%i
‘:SE ?) o |Mean| Mean ;%;;; Egé § «  [Mean § . %gég 8 sz ;%g E§§
§83]| 5 | § |pey|Daiy| 3555 | Bog| £ g |vay| ¥ | 4 |EEE< AM. P.M. 8% |s9|853|288
= - é" S |Value|Value, &322 E.‘S‘E ﬁj S [Value & | 3 Sk S| A §§ 525 gag
in. ° o o | o o o ° o |o o |o ° ts. | Ivs. | s, | mites. | 1n.
May 1 . 29'980] 55°6] 40°6] 45°1| 38°g/110°5| 36'0| 554 | 53°4| 6°2|13'5| 2°4 |= 47 NE NE: SE 12|00 |0'1| 189 | 0’00
2 .. 29°879| 65'2| 33-3| 48°5 44°8/127°1| 26°4 | 56°4 | 54°4| 3'7|18'7] 0'0|— 1'8 WSwW _ ESE 3| 0’0 | 00| 160 for00
3| Last Qr.| 29'727] 64-3| 43'5| 51°3| 46:8117°5 | 395 | 55'4 | 534 | 45131 o0 [+ 0’5 ESE SW:SE: E | 13/00]0%0|155 [o0'37
4 .. 29'730] 47°0| 40°2] 42°5, 40*7| 587 | 392 | 554 |52'g| 1'8| 4'2| o0 |— 87 ENE ENE 2°2/0'0{0'5|332 | 0'63
A 29°689f 57°6| 38'0f 48°2| 43°9{117°6 | 36'0 | 544 | 52°4| 4°3[11°8 | oo |— 33| ENE: E: ESE E 2°6] 0'0 | 04| 263 | 0*00
6| Apogee | 29:067] 67°5 46'4| 53-8| 52°1{103'9 | 44°2 | 54°9 | 53'4| 1'7| 8'6| 00|+ 271 E: ESE SW 2+2|0'0 |02} 238 008
7 .o 29'062} 65°2| 52°1| 57°2| 50'5(120°5 | 48'5| 554 | 53+7| 67 [12°0| 1°4|+ 55 SSW Sw 491 00| 0°6| 349 | 0'03
8 \In Equator| 29'196| 608 47°4| 52°2| 49°5| 94°4 | 42°3 | 559 | 544 27| 87| oo|+ o5] SSE: SE SW : SSW | 5gjo0|0'4{262 |o17
9 .. 29'543| 58°0| 44°6 49°7| 47°0| 823 ] 410 | 56°4 | 52°4| 2°7| 82| 00— 1°8 Nbvy E E:ESE: SSE | o7j0'0|00|179 |0'03
o} .. 29°373| 68:3| 50°6| 57-2| 52°0131°5| 500 | 561 {531 | 52 [12°1| o'o|+ 59} SSE: SW SW 23/ 0'0 | 0°3| 262 |o'11
11| New |29657 6071 48'0| 51°5| 48°0|103'5 | 40'0 | 55+g | 534 | 35 |10'1| 00|+ 03 SW: N NE: SE o'2{0'0 | 00| 260 |0°21
12 . 29°928] 62°1| 43'0| 51°4) 43+0(128'5| 39'2 | 55°4 | 53'4| 8'4[16°9| 00|+ o2] NNE: NE NNE: E 05/ 00| 00| 186 | 0*oC
13 .e 30°0631 61°8| 37°3| 49°2| 40°2(125'7 | 27°2 | 54°g | 52'9| 9'0|17°6 | 0'0|— 22| NNE: NE ESE: ENE | 27100|04|280 |00
14 .o 29°932] 57°8| 42°1| 48-g| 40°4|111°2 | 37°6 | 54°4 | 52°4 | 8:5(133| 6°1|— 2°8 ENE: E ENE 30°0{ 0°1 | 2°5| 497 | 0*00
15 | peciimasion . | 29°702] 60°0| 44°7| 50°8| 4332|1217 | 437 | 54°g | 52°4| 7°6 133 | 42 |— 172 ENE ENE  |300/00]|17|442 {000
16 .e 29°571] 54°6/ 45°5) 49'0| 47°2| 64°5| 42°0| 529 | 5i*7| 18| 7°0| 0’0 |— 33 NE NE o'1jo'o| oo 180 {005
17 .. 29°466] 66°5( 47°4 53+7| 48°8120°2 | 468 | 53°4 | 52°4| 49 [13'7| oo [+ 1°1 N: SE SSW 1'8/00|02|193 joo1
18 |First Qr.| 29°340] 62°1{ 46°g| 521 49°2{112°8| 41'0| 539 | 52°g| 29| 6'5| o'o|— o8] SW: SSW Sw 3809 |0°5|347 Jo24
19 .o 29°323|56°6| 43'1| 47°4| 44°9117°4 | 427|534 | 52°4| 2°5| 84| oo |— 58 Sw WSW: W 19000 [(0'7)| 384 | 0°33
20 .o 29°548] 60°6| 38-5| 490 4_1'? 123'5| 30°q | 534 | 52'7| 7°9[15'0| o0 |— 45| W : WSW W: WSW 49{0'0|0'4]292 ool
21| "peige | 29°593| 59°6| 37°6 48-8| 45:7|118'6 | 307 | 53'g | 534 | 31127 | 0'0|— 50| WSW: NE | NE: BE: N | o200 00130003
22 .o 29'869| 59°1| 46°2| 49°9| 45°4] 878 | 432 | 554 | 544 | 4°5(10°3| 0'6|— 42} N: NE: SW S: SW o'0l 00 | 00| 105 | 0*01
23 .o 29°915| 632 432/ 51°6| 44°8|101°5 | 42°2 | 534 | 52°4| 6'8 [15'8| 0'0|— 2:7] WSW: NNE | NW : WSW | o100|0%0| 132 |o'co
24 .. 29'758] 68°1] 453( 55°1| 45'8|133'6 | 40°6 | 554 | 53°4| 9°3{17°6| 1°3|+ 05 SwW S: SSW: ESE| 03/ 00|00 130 | 002
25| Full |29'577| 681|507 576| 47°1{125'6 | 48'6 | 55°9 | 54°0 105|187 | 30|+ 27 E: SE ESE: Eby N | 7:7/00| 04271 Joro1
26 o 29°397| 70°5{ 51°3| 58:3| 52°1{135°6 | 47°2 | 55'4 | 534 | 62 (14°6| 26 |+ 31 E SW: N 35|00 |0'2| 204 |o'12
27 . 29°603] 62°6| 45°6| 51°1| 49°3|107°4 | 44°1 | 55°1 | 52'0| 1'8| 9°6| o0 |— 43 NE NE: ENE 32| 00|04 (286 |o11
28 | peciination 5. 29°776] 45°8 43°0| 43°7| 41°0| 58°4 | 41°0| 544 | 517 | 27| 44| 0'0|—12%0 ENE ENE 20'0/0°1 | 1'1| 465 | 085
29| .. }29°969151°g| 41°8| 44°6| 37°2| 76'7| 37°1 | 534 | 52°4| 7°4|10°2 | 4'0l—11'4 NE NE 30| 00 | 0*8| 360 | 001
3o .o 29'965} 60°3| 33'5| 46°9} 43'3| 99°7 | 282 .. .. | 36133| co|— 94| WSW: NW |WSW: NW: NNW| o°2{ 00 | 00| 137 | 000
31 e 29°981]59°2) 433 47°8| 41°8{100°5 | 34°2 | 54°4 | 5o'g| 670|116 | 00|~ 88 W: NW NE 8:5/0'0 | 0'1| 207 |0*00
| Sum [ Sum
Means| .. 29'651) 60°7| 437| 505 45'3|107°7 | 39'7| 54°8 | 52°9| 5°1 |12°0| 08 |— 2°5 ves coe eol oo i |78771343
BAROMETER READINGS FROM EYE-OBSERVATIONS.
'. The first minimum in the month was 29'* 573 on the 3rd.
The first maximum in the month was 29'2-843 on the 4th; the absolute minimum ,, was 29'2°012 on the 6th,
The second maximum s was 29'"° 366 on the oth; the third minimum s was 29352 on the 1oth.
The absolute maximum was 30'"°084 on the 13th ; the fourth minimum " was 29'**286 on the 1gth.
The fourth maximum ’s was 29'2°g35 on the 23rd ; the fifth minimum s was 29'"*382 on the 26th.
The fifth maximum was 30012 on the 29th ; the sixth minimum ’s was 292*928 on the 3ist,

o 2
The range in the month was 1+ 042,

The mean for the month was 29'+651, being o'+ 126 lower than the average of the preceding 28 years.

TEMPERATURE OF THE AIR,

The highest in the month was 40°* 5 on the 26th; the lowest was 33°*3 on the 2nd.

The range s was 37°°2. .
The mean sy of all the highest daily readings was 60°¢ 7, being 4°-0 lower than the average of the preceding 28 years.
The mean ' of all the Jowest daily readings was 43°* ¥, being o°* 6 lower than the average of the preceding 28 years.

The mean daily range was 17°0, being 3°*4 less than the average of the preceding 28 years.
The mean for the month was 50°° 5, being 2°¢6 lower than the average of the preceding 28 years.




At THE RovarL OBSERVATORY, GREENWiCH, IN THE YEAR 1869. (Ixix)

ELECTRICITY. CLOUDS AND WEATIIER.
MONTII
and
DAY,
1869.
AM. P.M. . AM P.M.
May 1 o 10 10 A t1,cu t 1, ci.-s
2 o o 4, ci, sl.-f, d 1, ci : 10
3 o o ci : 10, ci.-s, cu.-s 10, ci, ci-cu, h ¢ 10, ci-cu, ci.-s : 10, T
4 |- o : o |l 10, €1 /| 10, C.-T ! 10, C.-T : 10
5 . o o] 4, ci, ci.-cu 4, ci : 5,ci,cicu  :v,h
6 o o 10, T 9, ¢l, ¢i.-cu, ei-s,r: 10,ci.-cu,cl-8,cu.-8,8: 10, ci, cu.-s
7 o) o] 6, ci, ci.-cu, ci.-8, cu.-s: 10, T Vv, cl.-cu,ci-s,cu,r:  vv,ci-cu,ci-s,00.-T: vv, ci, 5,1
8 1o, r. 10, th.-r : 6,ci,ci.~cu,ci-s,cu.-s: v,ci,ci.-cu,cu.-s,m
g _ 10, Ci.-8, CU.-8 10 : 10, Cl.-8, CU.~8, T
10 10, C.-¥ ¢ I0 9 : 2,¢l,cl.-cu,cu.-s,cu: vv,ei,ei-s,cu.-s
11 10 : 1o, T 10, : 8,ci,ci-cuy,h 10, L, 1
12 ° 2, ¢i, h 2, ci : 4, cl-cu, ci.-s, ew-s: 3,ci, ci.-cu, cu.-s
13 o -0 o,d, h : 3, ci.-eu, ci-s 1 2, ¢l ci-eca ¢ 3,ci-s8,h,a
14 o 1C, Cl.-8, &, st.-w ‘ ycici-euci-sh. g: 6, cl,ci-cu, gz 8,cl,5 w
15 4, ci, cl.-cu, sc, sl-w ) 5, ci, ci-cu - : D, ci, cl-cu  : 3ei,ci.-cu,cl~8
16 10, T 10, glm, oc.-th.-r : 10, oC.-th.-r
17 o) o 10, oc.-th,-r 10, ci.—cu,ci.-s,cu.-s: v, ci, ci-cu, cu.s,r: v, 8
18 o o 10, CU.-S, T 10,ci.-cu,ci.~s,cu.-8,r': 6,ci.-cu,ci-s,cu.~s,cu,r: 9, ci-s, cu, s, T
. P .
19 o o : sP,sN : o || 10, cu.-3, fr.-h.-sgs v, h.-shs, b, t.-s, 1: vv,0c.-h.-sqs,0¢.-h.-shs: 10, cu.-s, oc.~th.-r
20 v, ¢i, ci.-cu, ci.-s, 8, th.-r v,ei,cl.-cu,ci-s,0e.T: 3, cl, ci-cu, h 1 2,ci,s,d,ln-ha
21 . 6, ci, ci--cu, d, h v,ci,cl.-cu,cl-s,cu.-s: 10, ¢i.-s, cu.-s ;10,7
22 o 10, oc.-th.-r 10, gt.-glm s 10, T :4,¢i1,8,d,sL-flu.-co
23 o o 7, ¢i, cl.-cu, d, h, th.-r 8,ci,ci.~cu,cu.~s,h,gt.-glm: 10, 8, cu.-s
24 o o 4, ci, h ‘ 6, ci, ci.-cu, ¢i.-s:8,ci,ci.~cu,cu,cu.-s: 10, T
25 o o 9, ci.-cu, ci.-s, cu.-s, oc.-th.-r ci,ci.-cu,ci.-5,v: v, cl.-8 "1 10, ¢1.-8,C0.-8,T]
26 o o 10, h.-r : 5, ci.-cu, ci.-s v,¢i,cl.-cu,ci-s,cu.-s,s: §,ci,ci-cu,el-s,cu-s:  3,s,d
27 o [o} P w 10, glm 10,Cl~cu,cl.-5,c0.-8,5: 10, T : 10,1
28 o o 10, T : 10, h.-r 10, T t 10, C.-T, 88 : 10
29 o . 10, T 10, Ci.-8, C1L.-8, 8: 10O, Ci.-5, cu.-8,5: 2,8
3o 8, ci.-s, cu.-s, f, glm 10, gt.-glm : 3,ci-s,8h
31 ; 10, Ci.-S, CU.-8, 8, 0C.-T 10, 0C.-T wv,ci.-encii-s,cu.-s: o, h, ms

HuMIDITY OF THE AIR.
Temperature of the Dew Point.
The highest in the month was §5°+8 on the 6th ; and the lowest was 36°° 5 on the 13th:
The mean . was 45°° 3, being 0°* 3 lower than the average of the preceding 28 years,
Elastic Force of Vapour.—The mean for the month was o'®* 303, being o™ oot less than the average of the preceding 28 years.
Weight of Vapour in a Cubic Foot of Air—The mean for the month was 387*4, being o#** 1 less than the average of the preceding 28 years.
Degree of Humidity.—The mean for the month was 83 (that of Saturation being represented by 100), being 4 greater than the average of the preceding 28 years.
Weight of a Cubic Foot of Air.—The mean for the month was 538 grains, being 4 grains less than the average of the preceding 28 years.
Croups. .
The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 7°4.
OzoxE.
The mean amount for the month, on a scale ranging from o to 10, was 4°'1.

Wixp. \
The proportions were of N. 4, 8.”7, W. 6, E. 11,and Calm o, The greatest pressure in the month was 30'***o on the square foot o the 14th and 15th.

Ra. _
Fell on 21 days in the month, amounting to 3!+ 43, as measured in the simple cylinder gauge partly sunk below the ground; being 1'2+28 greater than the average fall of
the preceding 54 years.
ErectrICITY.~The insulating lamp was not burning on May 1, 8 to 12, 14 to 16, 20 to 22, and 29 to 31.




(Ixx)

REsULTS OF DAILY METEOROLOGICAL OBSERVATIONS

Y READINGS OF THERMOMETERS. . 88 WIND AS DEDUCED FROM ANEMOMETERS, £2

:'5 =~ acd .. Difference gg% RoBIN-| 8%

OEE .5%-: Eg In the Water bettv]::en ééa OSLER’S. SON’S. g-;

MONTH| Phases | 5% & pow | E52 | 5w [ Grconwichs| , Dew Point ELT Pressre |5 |28

S e Dry. . | fEg 2 : | by Self-Regis-| Temperature |52 . <4 |S¢

and of & ES Point 2 ¢ ¢ 483 | tering Ther- and el General Direction. in Lbs. g2 |28=
DAY, the h‘%"g’ £E g a§;§ moﬁ%ieﬁfm Air Temperature. § gEg ; ;)ar:':lfl'e't £ %-wé
8 - 22 g BeZo q oot. tﬂ°§, 8;’-
1869, Moon. |BE & 253 g 2S8® - %i
A EE & | . |Mean|Mean| gigg E2E % o |Mean| £ g5gs § ¥ °§.-§ Sag
g8 € | B |Daily|Daily| 3855] B % Ipaily| £ | « |58 . 2 | utablEcs]lsde
8&15 ) B y z'ﬁ‘:‘i g 5 ) g y 8 b | 288g AM. P.M. S g 82 Sz
= g | |ValueValue. g;%.s 335 = S |Velwe) & | & EW“ & § Ea‘} EEIE é'ﬁ%

in, (<] ] o o [+] 6] [¢] o o (o] [ -] 1bs. 1bs. | 1bs, miles} in,
June 1 .. 30'098] 65°5| 356 50°5| 43'5{133'0 | 257 153'4| 504 | 70 j17°5| 00|~ 6'5 WSW SW 2:2|0'0 (02 (189000
2 |Last Qr.| 30014} 71°1| 47°8{ 57°6| 49°2|134°8 | 46'0 |54°4 | 51°4| 84178 | 1’9 |+ 03 WSW WSW: SW 2-5|00{0°2|276|0%cC
3| Apogee. | 29'850] 69°9| 5170 58'4| 54°4/1282 | 43'2|54°9|51°9| 4°0|14°4| 00|+ 10 SW: WSW | NW: W: SW | 1°5{o0|o'1}218]|010
4| mEwswr, | 29'791] 62°5 483 53'0 48:9|105°5| 38:3 | 56°4 | 53'4| 41137 0'0|— 43 WSwW SW: SSW 1'3| 00|01 225]000
5 29'984] 71°9| 50'1{ 59°1| 54°8(145°8 | 5o'o [ 56°9|53'9| 4'3135| 1°0|+ 1°9 SW . SSW SSW: SW 12| 00|01 {212]0%0
6 30'116)83°2| 47°0| 64°6} 58:6{141°6 | 44°0|57°4|54°4| 6'0j20'7| 00|+ 7'6 Sw SSW: SSE o7|o0|o0| 133000
7 . 30°008| 87°5| 564| 71°8| 61'8]143:3| 53:5|58'5 | 554|100 |22°2 | 0'8 |[+-148] Calm : SW SW: WSW 2'6{0°0(0'2| 222 000
8 30'039| 74°1|49'5| 60°5 51°8{132°3 | 43'0|59'4 | 56°4| 87 21°8 | 02 |+ 32 NW:WSW:NNW| N: NE: E 1'2| 00|01 |235] 000
9 .. 29'946] 71°1| 45'8| 57'7| 46-3|131°1 | 39'5|59'9| 56'g [11°4|z1°1| 34| oo| Calm: SW NW: NNW 15| 00|02 |222]0'00
10| New [2g9'ggo]61°0|45:3|51°9/41°8124°5| 38:5]589| 55:g|10'1|17°1| 32| — 61 NNE: N N: ENE r'1j{oofo|222]0'00
11 |pecpreesty 129°951) 63+8| 40°7] 51°6) 43:4{125'6 | 351 .. | .. | 821155) 2:3|— 67 NE NE: SE o7jo0|o0|137]000
12 . 29683] 66°8| 44°1| 54°8 46°9[128'3| 4170} o | .. | 7°9[157| 1'1|— 38 S: SW SSW : SSE o7|00|o0| 172|000
13 . 29'3g6| 73'0| 48'3| 58:2| 49'1}140°2 | 41°1]58°4156°4] 9’1 |22°'1| 0'0|— ©'6 Calm : SW SW : SSW 2'0{00{ 02| 193|000
14 . 29°383| 61°7| 44°0| 50'8[ 45'7|102°0 | 350| .. | .. [ 511137| 02|~ 82|SSE: NE: NNW NW : WSW | 33|c0|03|267]|055
15 . 29'502] 64°8| 43'7| 51°9| 45°6[133°6 | 33:0| 564|554 | 6'3 |x2°2| 06 |— 71 SSW: SW W: WSW 22°0| 00| 1'7| 536 | 0°09
16 | Perigee. | 29:976| 58'5| 43:6| 48:8| 41°0| 887 | 39'8|55'4|54°4 | 7'8(15°6| 3'8)—102 WNW: NW (NNW:N:SW)|1bojoo|12|430]|0'04
17 | First Quarter. | 30°102] 56°8| 39°4| 47°4 460 86'5| 30°3|56%9{55°4| 1'4|11°4| 0'0|—11"6 SW SW: WSW 1'r{oo|oo|183|015
18 | 1 Equtor | 29°872] 60°3| 462| 50°7| 45°5|104°9 | 43°2 | 57°1|55'6| 52 |12°0| 00— 84 NNW: W W: Nby W 1'ofoo| o1 | 168|000
19 .o 29'811]|63°3| 42'5/ 51°4| 44°4{121°2 | 40°9|57°41554| 770|154} 1'1 |— 7°8 N N o'3{00|0'0| 158 0'02‘
20 . 29'865| 62°1 | 41'4| 505 44°3|101°0 | 40'5|56°0|53-g| 62131 | 00— g'O NE NNE 16| 00|01 {246|0°03
21 . 298771 549 46'0| 492} 46°9| 66°5| 41'8|56°4|54°4| 23| 52| o'0|—107 N:WSW:NW NW: N 06|00l 00146012
22 . 30°028| 62°8| 49'1| 53:6| 49°5| 92°1| 480|574 55°4| 4’1 |11°3| 0'0|— 67 W:N Calm: N o2|o0fo0| g1]ooo
23 . 30056) 67°8| 47°4| 557 49°2{117°1 | 46°9|57°4|55'g| 6'5l14°4| 1°0|— 50 Variable NW: N o0'7|00| 00146000
24 |5 St 29°989] 68°9 | 44°4| 54°9| 53°1| 99°5| 40'0 | 574 | 544 1'8|t1°g| oo |— 63 WSW . N: NNE 03|o0|00]|135]005
25 . 29'984} 70°9| 49°9| 58°1| 52°1{122°3| 45-3 1577|554 | 60169 | 0'4|— 35 NNE ENE: E 0'7(0%0| 00| 164|000
26 .e 29967] 734 | 47°2 58:3 49°4(132°0 | 38'5 /584|564 | 89196 | 04 |— 34 NE ESE 2'0|0'0| 01| 192 |0%0C
27 . 30'074] 750|451/ 60°7| 49°7|133°4 | 40°7|59°4 | 57°4 {1170 [22°1 | I'1 |— ©'Q NE E: NE o'7|00|01] 140|000
28 .. 30121|67°6] 497 57°1] 46°7|123'0| 48°1|59'9|57°4 104 [17°8| 1'7 |— 44 NE NNE : ESE 22| 0% | 0'3| 264|000
29 e 30°066] 685|426/ 54°6| 45°8/129°6 | 368 | 604 | 584 | 88|17°8| 2°0|— 68 NNE NNE 2'7| 00| 0°3 | 269|000
30| Apogee. | 30'061| 638 | 48:5| 55'1| 46°6] 957 | 42°9|60°9| 584 | 8:5|1471| 17 |— 60 NE NNE: NE 16 |00 | 03| 281 ] 0'00
Means . 29°920] 67°4 | 460 55°3| 4841181 | 41°0| 57°5| 552 69159 o'g|— 38 ‘oo . ool on 6’21;2 fl-u]n5

BAROMETER READINGS FROM EYE-OBSERVATIONS.

The first maximum in the month was 30"+ 128 on the 1st; the first minimum in the month was 29'"*773 on the 4th.

The second maximum

The third maximum
The fourth maximum
The fifth maximum
The sixth maximum

The absolute maximum

>

9

2

R

9

was 30'"-129 on the 6th; the second minimum ,, was 29'* 950 on the 7th.
was 30'%+093 on the 8th; the third minimum ys was 29'"* 887 on the gth,
was 30'"' 003 on the 1oth; the absolute minimum ,, was 29'"*240 on the 14th.
was 30"° 144 on the 17th ; the fifth minimum ’s was 291808 on the 19th.
was 309°0%% on the 23rd ; the sixth minimum . was 29°+951 on the 26th.

was 30" 145 on the 28th.

The range in the month was o'"*gog.
The mean for the month was 29'™* 920, being 0'** 113 Aigher than the average of the preceding 28 years.

TEMPERATURE OF THE AIR.

The highest in the month was 87°°5 on the 7th; the lowest was 35°°6 on the 1st.
was 51°°09.
of all the highestdaily readings was 67°+ 4, being 3°+8 lower than the average of the preceding 28 years.
of all the lowest daily readings was 46°° o, being 4°* 2 lower than the average of the preceding 28 years.
The mean daily range was 21°° 4, being 0°* 4 greater than the average of the preceding 28 years.
The mean for the month was 55°° 3, being 3°* 9 lower than the average of the preceding 28 years,

The range
The mean
The mean

bR
R4

9




AT THE RovyAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(Ixxi)

ELECTRICITY. CLOUDS AND WEATHER.
MONTH
and
DAY,
1869.
AM, P.M. AM. PM.
June 1 1, h., h..-d 7, ¢ ci.-eu,ei-s: 4, ci, ci-cu @ v, ci.-cu, cu.s
2 7, ¢, cl.-cu v, ci, ci.-cu : 10, cl-cu,ci.-s,cu.~s: 10, li.-cl
3 10, T ¢ 10, ci.-8, cu.-g, glm 9, ci-s, cu.-s, glm: 7, ci,cl-cucis,cu-s,glm: 10 : o
4 9. ¢i, ci.-cu, ¢i.-s, oc.-th.-r 10,ci.-CU,Cl8,C0~8: V, Ci.-8, cu.~s, ther : 2,8, h.d
5 o o 6, ci, ci.-cu, ci.-s 6, ci-cu, ci-s : 1,ci,cl.-cu,cii-s: o, m
6 o o o 3, ¢i, ci.-cu : om
7 o o 1, ci 1, ci : 4, cl : .8 d,m
g wN : o w : o ci, ci.-cu, ci-s, h, f, d 6, ciyci-cu  : 3, ci ! 4, Cl-cu
9 o o : W : o o 6, ci,ci.-cu,ci~s: 4, ci, cl-cu  : 4,ci,ci.-cu,ci.-sJ
o o o : w 7, ci, ci.-cu, ci.-s 9, ci,ci.-cu,ci-s: v, ci-g, cu-, 8 : v, ci,cl-cy, s
11 o o 7, ¢i, ci-cu, ci.-s 7, ci,cl.-cu,ei-s: 4, ci,ci.-cu,ei-s: 8, ci.-cu
12 o 4, ci, ci.-cu, ci.-s 3, ci : v,ci so-ha : 10, ci.-g, cu.-s
13 10, ci.-8, cu.-s, s, d y,ei,cl-cu,ci-s,cu.-s: v, ci, el.-cu 9, ci.-cu,ci.-8, §
14 10, h.-r 10 : 8, cijei-cu,el-s: 1, ci.-cu,
15 sN, sp, w: o 10, T : VvV, T, 808 v, 1, hl, t, 1, sqs : vv,ci,ci-cu,r,5q8: Vv,s, w
16 10, ci.-8, cu.-s, T, fr.-sqs 10, ¢i-s, cu.-8  : v,ci,ci.-cu,ci-s,cu~s,h,r: vv,eici.-cu,sh,d
17 10, th.-r 10,1 : YV, C-T : g,cl.-cu,cl.-s,cu.-s
18 10, gt-glm : 10, th.-f, th.-r 10, th.-r : v,ci,ci-en,els: vei-cu,ci-s,cu.-s,8,d,u.-co
19 o 2, ci s v 10, th-r 1 10,0¢.-T  : 4,ci,cl-cu,ci-8,cu.-8,8,51-f,lu.~co
20 o o 10, ¢i.-cu, ci.-8, cu.-8 10, Cl.-CU, CL-§, OC.-T ¢ VV, 8
21 o) o T we 10, h.-d : 10, 0C,-T 10, T : 10, OC-r ¢ 10, OC-T
22 o o 10, f : 10, f 10 : 10 : 10
23 7, h . 8, ci.-cu,cu.-g,h: 8,ci,ci.-cu,ci-sh:  o,h,h.-d,th.-f
24 o 10, oc.~-th.-r, f : 10, th.°r, th.-f 10, f, oc.-r t 10, f, oc.-r T8
25 o o 10, ci.-g, h.-d . 7,cicl-cuci-s,cu-s: 8, ci-cu, cis,5: - 2,5, d
26 o o, h, h.-d :ci, 8 4, ci, ci.-8 ¢ Lcici-cu i og,8,d
27 o, d 1, ci 2 1,s,d
28 8, ci, ci.-cu, ci.-s, cu.-s,d : ci, ci.-cu 6, ci.-cu : 8, ci-cu,ci-s : o, d
29 7, ¢l, cl-cu, ci-s, d 5, ei,ci.-cu,cl-s: 4,ciyci-cuycii-sh: o,d @ 10,8
30 9, ci.-8 10 : 10 t 10

HuMIDITY OF THE AIR.
Temperature of the Dew Point.
The highest in the month was 65°8 on the 4th ; and the lowest was 38°°8 on the 15th.

The mean

9

was 48°° 4, being 2°° 4 lower than the average of the preceding 28 years,

Elastic Force of Vapour.—The mean for the month was o'® * 340, being 0'% 033 less than the average of the preceding 28 years.

Weight of Vapour in a Cubic Footof Air.—The mean for the month was 3¢-8, being of™* 4 less than the average of the preceding 28 years.
Degree of Humidity —The mean for the month was 78 (that of Saturation being represented by 100), being 4 greater than the average of the preceding 28 years.
Weight of a Cubic Foot of Air.—The mean for the month was 538 grains, being 7 grains greater than the average of the preceding 28 years.

CLoubs.

The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 6°3.

OzoNE.

The mean amount for the month, on a scale ranging from o to 10, was 2°5.

WixD. .
The proportions were of N. 10, S. 5, W. 9, E. 5, and Calm 1. The greatest pressure in the month was 22'** o on the square foot on the 15th.

RAIN.

Fell on ¢ days in the month, amounting to 1"* 15, as measured in the simple cylinder gauge partly sunk below the ground ; being o'®*81 less than the average fall of
the preceding 54 years.
ErrcorricITY.—The insulating lamp was not burning from June 1 to 4, 12 to 13, 16 to 19, 23 and 24, and 26 to 30.
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28 READINGS OF THERMOMETERS, . 88 WISD AS DEDUCED FROM ANEMOMETERS. %]

SE Difference A g ELS

B e 58 | 84 between 2ol OSLER’S. Romin|O-&

| Bsg | 22 | Inthe Water the GE . son’s.| 19

MONTH| Phases ‘%0 2 § s5d —3': ofttge Thx;xinlehs, Dew Point E'S‘g;'} > - a2
and of ?, 23 Dry. ;3) ?:t %5;—' E"Ek %y sﬁ?ﬁém-’ Temperature ;%;,EE ;:is};ge ;gﬂ g..?__; .
DAY, | the |®EF 1288 | 22 lometirnrendl gy o™ ature, | £5538 General Direction. onthe |§8 |52%
by OB 2ts Uh@g at 9b AM ir emPera re. ES9% square foot. |S% .- i.?:!r'g
1869 | Moon. |=HE o E %é_g B‘a%% E%E %53
a gvg + + | Mean | Mean ;%gé EEaé & o |Mean 3 §§§_§ ) 8 o gﬁ'g ,§§§
258| £ | 8 vy |paiy|3S53 | Beg| 2 | B |vaw| § | 5 |55 AM. PM. 3| ¢ |=5|B85l8E¢
ﬁmrw 'é"J § Value.|Value. EE%;"_ Esé’ Eﬂ E Value. g § Eﬁ&‘g 5 E gg Eﬁ?g E'ﬁ%

in, o ° o o o o o ] o L} o o ) Ibs. | Ibs. | 1bs. | miles, | in,
July 1 .« 130031} 66°g| 525 571 48'8|107°6 | 50'7|59'9 1581} 83157 | 4'9|— 38 NE NNE 1'8 0'0 | 0°3 | 321 | 0*00
2 | LpstQuaters| 35-014) 67°8) 52°1| 5617 50°4/117°8 | 50°3 | 59'4 | 57°4 | 63 [12°6| 22 |— 44| NNE: NE NE 1'1{0°0 | 0'2 | 306 | 0*00} .

3 . 30°016|69°4| 52°3| 57°1| 50°9|124°8 | 52'0|60°4 {581 | 62148 | 1'8|— 42| NE: ENE NE : ESE o*g| 00| 00 | 196 ] 0*00
"4l .. l29'932]7602| 52:1| 62°5| 52-8[132:7 | 50'3 | 61°4 | 584 | 97 |[22:8 | 00 |+ 170 ESE SE 0;7| 0*0 |00 | 165 j 000
5 . 29761] 8o'o| 49°1| 64°4| 57°7|125'0| 48'0|61'9|59°4| 6°7 [20°1| 0'8 |+ 2°7 Calm SW 2'0| 0’0 | 0'3 | 205 | 0*00
6| .. 29°786] 76:6| 58'g| 64°5| 58'8/124°2 | 55'0| 62°4 | 604 | 57 12°8| o0 [+ 27 WSW WSW 36| 0’0 | 0°6 | 355 | 000
7 . 29°967] 72°9| 58-0| 637/ 56°9|113'6 | 52'5|63'0 [61°4| 68151 | 1°5(+ 18] WSW: SW SW 23| 0'0 | 02 | 285 000
8 .. 29'876| 78°1| 58°3) 666/ 59'6{126°7 | 54'5|63°4|61°7| 7°0(16:8| 00|+ 49 SW swW 2°4} 00|03 | 310|000
g [Fmg DN 300 103] 77°6] 53°2] 63-7] 49'4/139'7 | 452 |64°0 | 62°4 [14°3|23:6| 16|+ 20| WSW: W w 2°1/0'0 | 02 | 301 | 0*aC
10 ,e 30°235| 77°6| 53'8 639/ 51°7(130°3 | 52°5| 654|634 [12°2 |25:3} 26|+ 21 WSW | WSW: NNE: SSE | 0°2/0'0] 00| 128000
11 o 30°180] 78'1{ 49°4| 639/ 53'8|139'5 | 42°2 | 64°4 | 624 |10°1[20°4 | 4°8 |+ 2°1 ESE ESE: E 2°2| 00| 0’1 | 180|000
12 | Perigee | 29'929] 86+7| 50°9| 70°4| 5991395 | 45'0 | 634 |62°4 {105 245 | 0'4 |+ 84} Calm: SW SW 1°3{ 0001|159 ] 000
13 .. |30°035] 711/ 53°4] 59°g| 51°4{125'0 | 50°0| 654 |63'4| 8'518:4| 0'8|— 24| NNE: NE N: NNE 1:2/0'0| 03| 262 | 0’14
14 .. 30102 76°3| 50°3| 62°g| 53'2[131°0 | 43'3|65°4|63'4| 9’7 |21°4| 00|+ 04| N : NNW w 1:2|0'0|01|186]0%00
15 |In Equator | 30°081{ 7g°0| 57°2| 66°5(58+4/119°5 | 553 | 66°4 | 64°4| 8'1 [18:0| 00|+ 40| WSW: WNW NW:NNW | ogjoo|o1|220]0'00
16 | First Qr.] 30'o10] 84°0| 58°9| 71°1| 64°4119'2 | 57°3|66°9 {634 | 6'7|19°9| 00|+ 87| WSW: NW N: Calm 0'00°0| 00 | 104 | 0*00
17 .e 29°9194 89-0| 60°4| 73'5/ 62°5{141°8 | 537 | 66°g |63 11°0|24°0 | o' {+11°3] Calm: NE NE: EbyS | o7/00{00|105]000
18 . 29869} 88'8| 58-0| 73:3| 64'7139'1 | 57°8| .. | .. | 8:6{230| o'2|+11'4|Calm: SE: SW SW 03|00 |00 141|000
19 . 29'932| 745|558 63+1| 58-3[1200| 50'5| .. | .. | 4'8|11°g| 10|+ 1'5] N by W: N NNE : NE | 1'5{00|02 260000
20| .. |29'989}682|54°2| 59'0| 52°3|108'0| 52'0| 679|654 | 6'7 [12°4| 0'0|— 24 NE ENE: ESE | 0'50'0|00|167 000
21 e 29°892] 78-0| 54°5 63-g| 5541405 | 520|682 {664 | 8'5|202| 00|+ 2°4 SE: 8 E: ESE 0°5{ 0’0 | 0*0 | 109 ] 000
22 | p et N 2ge799) gorgl 5101 729! 61°9(143'5 | 49'8 | 684 | 644 [110(25°4| 08|+ 11°4| ESE: NE: S | SSW: WSW | 2:1]0'0|0'2 189|000
23| Full |29°915|787/59'3 666 59°5/107°2 | 55'3|69'9|67°3| 71 |17°0| 2°1 |+ 5% WSW WSW : SW | o0'2/00| 00| 165|000
24 .. 29°826) 789/ 52°6; 63°4| 5551182 | 44°0|68'9(67°4| 7°924°1| 00|+ 1'7 WSW Variable 00/ 0'0 | 0%0 | 109 | 0*00
25| .. 29°730] 79°8 52°8 65°3) 55'8/106°5 | 443 684|664} 9°'5|252| o0 |+ 35 WSW:W:NW SwW o'1j0'0| 00| 148 ] 000
26| .. | 29649]77°9 517 64°9| 55:4/136'7 | 483|684 |66'4| 9'5|21°2| o'0|+ 3o SW: SSW SW: WSW | 21/0'0| 03250000
27 .o 29741777 55'9’ 649/ 50°2(136°6 | 49'3|67°4|65'4 (14’7 26'5| 42 |+ 29 WSW WSwW 27|00} 03| 275000
28| Apogee | 29'801] 62°1| 509 590! 58-2| 81°5| 44°6 | 67°4 | 654 | 08| 40| 00 |— 32 SW: NE [N: NE:NNE| o6/o0o|c0|118]041
29 |In Equator] 29'817] 757/ 49'7, 62°2| 54°0/131'8 | 43'9 | 66°6 | 64°7 | 8°2|19°9| 2°1|— ©O'I SwW SwW 3:3/ 00|04 | 244|000
30! .. 29°902} 76°9. 59°2| 65°8| 60°3/115°4 | 549 [67°4|65°4| 55(150| o0+ 34 SW Sw 32/ 00|06 | 381|000
31| Last Qr.} 29'847] 70'5, 62°6, 66°1 60'8 1177 | 52'8 669 | 64°9| 53| 94| 18|+ 37 WSW: SW SwW 3'0{ 0'0]0°3 | 324 | 0*00

- B —— T Bum | Sum
Means o 29°925 77'0l 54'51 64'5I 56°2124°5 | 50'3|65'4 | 632 | 8:3/188| 1°1 |+ 26 oos cos eo| oo +.|6668f0°55

BAROMETER READINGS FROM EYE-OBSERVATIONS.

The first maximum in the month was 29™-gyq on the 7th ; the first minimum in the month was 29'2-7z3 on the 6th.

The absolute maximum . was 30'"* 244 on the 11th; the second minimum sy was 29'"*846 on the 8th.
The third maximum 'y was 30'%° 133 on the 14th; the third minimum ys was 29895 on the 12th.
The fourth maximum vs was 3017+ 023 on the zoth ; the fourth minimum ,»  was 29824 on the 18th.
The fifth maximum s was 29"+ 923 on the 23rd ; the fifth minimum ys was 29'"* 754 on the 22nd.
The sixth maximum was 29'"* 940 on the 3oth; the absolute minimnm ,, was 29'%+ 635 on the 26th.

The range in the month was oin- 609.
The mean for the month was 29'* 923, being o'« 123 higher than the average of the preceding 28 years.

TEMPERATURE OF THE AIR.

The highest in the month was go°* g on the 22nd ; the lowest was 49°* 1 on the sth.

The range s was 41°'8. .
The mean ’s of all the highest daily readings was 77°+0, being 3°* 1 higher than the average of the preceding 28 years,
The mean s of all the lowest daily readings was 54°°,5 being 1°+6 kigher than the average of the preceding 28 years.

The mean daily range was 22°° 5, being 1°° 5 greater than the average of the preceding 28 years.
The mean for the month was 64°* 5, being 2° 7 higher than the average of the preceding 28 years.
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ELECTRICITY. CLOUDS AND WEATHER.
MONTH
and
DAY, B
1869. ‘ .
AM. P.M. AM. PO
July 1 1o 10, li.-cl 1 7sei,cl-cu,ci-s: 10,¢i.-8,CU.-8,8
2 10, Ci.-8 10 : 7,¢lcl-cu,ci-s: 10, li-cl
3 10 9 H : 10, li.-cl
4 2, ci., ci.-s o s 1,ci, s d
5 1c, ci.-cu, ci.-s, th.-r v,eu, ther @ v : 10
6 10 10, li~cl, oc.-th.-r: 10, ci.-8, cu.-s 10, li.-cl
7 10 7,ci,cl-cu,ci-sh : 10, ci-cy, ci-s : 8, ci-cu,ci-s :o
8 6, ci, ¢i.-cu, h : 5, cici-eu,el.-s,cu.-s,h | 6 cici-cuci-s,cu: g4, ci, ci-s : g,ci-s,cu-s,8,ther
9 4, ci, ci.-cu, by d 4ei,ci-encisen: 3, e, ci-cu, h 1,¢ci,5,h
10 o o, h, sl.-f o, h, sL-f : 1, Ci-s : 2,8, hd
it [o} v o [o} o : o, m
12 o o : &P o h o : vV, cl-s - 8, ci.-cu, th.-r
13 o o 10, Ci.-s, ci.-cu, cu, r 1,ci 2, ci, ¢i.-cu v,ei.-cu,cl-g,cu.-s
14 w o 2, ci, ci.-cu, h 3,¢ci, h : 2,ci, h : o h
15 o o 10 : 10, ther, £ v, ci, ¢i.-s ok : o h
16 1 [o] o o, h, mt 8,ci,ci.-s,mt : y,ci,ei-cu,ci.-s,cu.-s,h:v,ci.-cu,ci-s,5,h:0,d,m
17 o o o, h, h.-d : o, h, gt.-glm, f 4, cl-cu, b 1 7, ¢, els H
18 o ° o 4,¢ci,cl-cucl-g,hs v, : 2,5
19 ] o o 10 v, ci, cl-cu 1 v, cl-cu, el 19,ci-cu,ci-s,s
20 o o 1o : 10 v, ci.-cu, ci-s : 5, cl.-cw, ci-3 ¢ g, Cu.-s
21 o o : wN 2, ci.-cu, ci.-s o : o : 2,5 h-d,m
22 o °c :: w o, h_, mt, h.-d . o t o v v, el cl-cu,cl-s,8
23 o o 8, ¢i, ci.-cu, ci.-3, h g,cl.-cu,ci-sli-el: v, ci-em, li-el : o
24 o ° 1o, mt 10, mt v,ci-s,cu.-s,hmt: 2, ¢i, h
25 o o 10, th.-cl, h v, th.-cl, h ~t oh
26 o o 6, ci, ci.-cu 8, ci, ci-eu : g, ther r v t 10
27 o o 7, Cl, Cl.-CU, Cl.-8 : v, ther v,ci,ci-cu,ei-s,cu~s,cu: veiei-cuci-s: vv,ei-cu,ci.-g,s,cu
23 o o 10 T 10, T 10, ¢.-h.-r : 10 : 10
29 "o o 2, ¢i, ci.-cu, h 4, ci, ci.-cu v, ci, ci.-cu & 10
30 o o 10 10 : 10, ci.-cu,cl-5,cu.-S: 10
31 o o j{e) 10 : o, cl-cu  : 10, ther

HuMIiDITY OF THE AIR.
Temperature of the Dew Point.
The highest in the month was 67°3 on the 18th ; and the lowest was 43°°6 on the gth.
was §6°°2, being 2°+6 higher than the average of the preceding 28 years.

The mean
Elastic Force of Vapour.—The mean for the month was o'+ 433, being o'"- 040 greater than the average of the preceding 28 years.
Weight of Vapour in a Cubic Foot of Air.—The mean for the month was 55*0, being 0¢"* 4 greater than the average of the preceding 28 years.
Degree of Humidity.—The mean for the month was 75 (that of Saturation being represented by 100), being the same as the average of the preceding 28 years.
Weight of & Cubic Foot of Air.—The mean for the month was 527 grains, being 1 grain less than the average of the preceding 28 years.

Croubs.

3

The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 5°7.

OZONE,

The mean amount for the month, on a scale ranging from o to 10, was 2°g.

WiND.

The proportions were of N. 6, S. 8, W. 10, E. 3, and Calm 2. TLe greatest pressure in the month was 3'**6 on the square foot or the 6th.

Raix.

Fell on 2 days in the month, amounting to o'+ 55, as measured in the simple cylinder gauge partly sunk below the ground; being 2'2:oj less than the average fall of
the preceding 54 years.

Evrectricrry.—The insulating lJamp was not burning from July r to xo.

GreENWwIcH OBSERVATIONS, 1869,

K



(Ixxiv) ResuLTs OF DAILY METEOROLOGICAL OBSERVATIONS

i‘) EA READINGS OF THERMOMETERS. Difference g gg WIND AS DEDUCED FROM ANEMOMETERS. gcé
a% 88 - © 9 E
°&g P Eg In the Water be:ﬁ? . 8275 OsLER'S. o b
MONTH| Phases | %38 Do | E3E |57, [oftho Thames  rew Point R A8

and of § gé Dry. Poi;. ‘%gg z;g,,, bt%rsiglf-’lfﬁm;s- Temperature §§§§ Pm?essll?sre ga Eg ‘

paY, | e |®E 258 | 25 lmometorsresd 5 Tommtratore, | 5253 General Direction. omthe |35 |223

gt Frs |OWH | atgraa (AIF TCMPErature.| pg oy square foot, | 5% 85’%

1869. { Moon. |:Z'% o 285 é’ég 352 quare 200k ﬂiEg _g: 3

QA Eg & | L |Mean|Mean _ag;a' 835 o Mean| 4 §5§§ + -~ .‘.ag'” Eg—?ﬁ

gi2| 2 | ¢ |pww|pany|5f22|5e5| 2| F Dy 21 g |Eig< AM. PM. 2| 5| S(Eedase

& & | § [Velue|vale| S3iz | EEE| £ | 3 |Vae| § § £asd é g 23 gsg -g-;‘—?,
in. o o ° o ° o o ° ° o 0 : | bs | tbs | dbs. | miles | 1o,

Aug. 1 .. 29656} 76°3) 54°g 61°5| 52°6/128'4 | 48'5|67°4 | 65'4| 89 |223) 00 |— o9 W: WSW WSW : SW | 7°800|0'1|233]003

2 . 29'690] 72'7| 50°7| 585/ 48°4(123:3 | .. |64°4|63'4(10'1 119°4| 30 |— 39 WSW: W | WSW: WNW /| 224/ 00| 03328000

3 .. 29711} 66°9) 49'5/ 56°6| 56'0| 81°7 | 40'5|64°4|63'4| 06| 54| o0 |— 58 SW:SSW:S SSW: SW 7°8| 0'0| 05| 333 0°33

4], - 29'813] 765/ 58'5] 64°4| 55+5(131°4 | 51 3|64°4|634| 8:9|1500] 38 |+ 21 SW SW: WSW | 22|0%0|0'2|298] 002

5Ot 135018 716 5779 62°7 52°0(114°4 | 518 | 64°4 | 62°4 (10°7 |14°9| 479 [+ ©'5 WSW:NW: N, N: NNW o7l 0001|223} 000

6 .. 30'146) 69'0| 51°1| 56°g| 52°7|116'0| 43'0|64'7 | 62°4| 4°2[12°8 | 08 |— 52 N: NE E: ESE 0'8 00|00 136|009

7| New 3o*o4.4.J 70°8! 454, 5771 49°9|124°7 | 37°3|64'8|61°4| 7°8[16°9| 20 |— 4°3]| Calm: SW SwW 1°5/0'0 | 0'1 | 207 ] 0"00}

8 29°708] 64°5 55‘8?58'7 58:1] 79'7| 504|634 |62°4| 06| 23| 00 |— 33| SW: WSW WSW: W 19|00 |02 | 327023

g | Perigee | 29'439] 73'9) 60°0 64°2| 548|123 | 578634 | 61°¢ | 94 |1891.2°5 |+ 271 WSW: W W:NW:WNW| 7201{07]440]001

10 . 29'587] 655/ 50°7| 566/ 43:0|106:3 | 42°4 | 637 | 62°4 |13:6 19'1| 92 |— 55 WNW: NW Nw 10°'1/0'0| 1°0 | 497 | 002

11 [[n Equator{ 29°753| 65°0 49'3l 560|455 95°3| 41°1|62°4|60°4 (105 (152 | 48 |— 611 WNW: NW Nw 2°2{0'0| 03| 311]0'01

12 . 29894 7270 47'4| 573 46°2(1322 | .. |62°3|60°4 111 [234| 271 |— 47| WNW: WSW| WSW: SW | 2:6/o00 |01 |241]0'00

13 .. 29'730] 705/ 51°9 59'4| 57°6|100°2 | 43'8 | 61°4 | 60'4| 1'8| 8'0} 0'0 |— 2°5 SSW: SW SW: NWwW 2°4j0'0|0°3| 316|039

14 | First Qr.| 29:950| 68-0| 52°6| 57°3| 51-0/116°4 | 42°1 | 614|597 | 63119} 00 |— 44 W:-WSW:NW N 10l 00| o1 | 203} 007

15 . 30'159] 68'7| 48:9! 59°1| 53:0[104'8 | 42°1 | 61°4| 604 | 61 (10°6 | 2°5 |— 2°4 NW:SW:NE Variable 03loojo0| 77]000

16 .. 30'149] 70°6| 5470, 61°7 54°4/100°4 | 46°0|61°9 | 60°9

73/151| oo [+ o4] WSW: W NNW: NE | o2/o0|00|129]001
30'197{65°8| 53-2| 58'1| 47°5\119°9 | 458 |61°4| 594|106 |14°9 36 |—

30] NE: NNE NNE : NE | 1°8/c0|o1}237] 000

17 .
18 | poSreatent 13001781 689 46°2| 57°4] 49°8[120°3 | 37°7 | 61°4| 59°4 | 7°6 |16'0| 2°7 36| NNE: NW: wsw [NNE:WSW:ESE| 03/ 00| 00| 117]0'00
19 . 30173 62°2/ 51°g| 57°2| 47°7(108'5 | 44°3|61°1[ 599 | 95127 | 46 |— 37 ENE NE 06| 00| 00| 167 | 000
20 . 30'165| 69°6| 50°2| 57°9) 49°1|121°0 | 42°2| 604 |59°2| 8:817°8| 00 |— 2°9 Calm: NNE | NE: E: Calm | o2j0'0}00| 87]0'00
21 .. 130122]75°1)46:3 59'6) 51°6/125'0| 38'0|61°6 | 59°4 | 80206 | 00 |— I'I WSW: ENE| N: 8: 88SW | o'1|0'0|00] 107 ]0%00
22| Full |30'148]77°9/50°3 62°9/ 56°4/129°3| 42°2 | 62°4 | 62°4| 65 206} o0 |+ 2°2 Calm: N NE: ESE 05|00 00| 112|000
23| .. 30107, 75'21 57'9} 637|56+6/120°2 | 557 62°g|61°¢4| 7'1|14°4| 3'0 |+ 31| Calm: SSW: SW Sw o'3|o'o| 00| 143|000
24| .. 30'047] 829 54'8 67°6| 56'5134°1 | 454|634 | 624 11°1 236| 2°0 |+ 7' WSW WSW: SW | 030000184000

25| mRwer: | 300741 84°0 59°5) 700/ 56°91129°5 | 47°2 | 637 | 627 (131 25:8| 36 |+ 95| WSW: NE ESE: Calm | o'2{0'0|0'0| 104|000
26 .. 30'099] 86°8| 57°5 71°3| 59°8/1386 486|634 |62°4|11°5235| 06 |+11°0 Calm: NE: E ESE: E 1'3/ 00| 01| 153 ] 0'00
27 .. 30'130] 84-2, 589 71°5| 61°6/141°7 | 503 | 64°4 | 62°7| 9'9 2077 | 1’9 |+ 11’4 Calm: ENE ESE: E 1’6/ 00| 01| 1861000
28 ., 29°941| 8g°0! 58'2 71°g| 55:6/142°5| 48'0 | 654 | 634 1631330 o0 |+12'0] ESE: Calm ESE : Calm | 0'6/c0|0'0|120]000
29 .. 29:865| 64°6 53'21 581|52:6) 794 | 438|664 |64°4| 55]10:3| o0 |— 16| Calm: NNE NNE: NE | 49/o0]07]349]000
30| Last Qr.| 30089] 65:8| 4770, 55°2| 41°2/129°2 | 395 | 654 | 634 1470 (21°1 | 80 |— 42 NE NE: NNE | 712/ 0005|382 000

31 .. 30186} 68°1| 42°1] 551 41°4131°5 | 29°5 | 634 | 61°4 (137 236 | 37 |— 4’1 NNE: NE (NE:ESE: ENE| 1°5/00|0°1|218]0%00

Bum | Sum

Means .o 29'967] 72°3 52'4.l 60°8! 52°1{117°4 | 44'7|63°3|61°7| 87|17°1| 2°2 |— O eol| oo oo |6965 1721

BaroMETER READINGS FROM EYE-OBSERVATIONS.
The first minimum in the month was 29'*613 on the 1st.

The first maximum in the month was 29'*8o5 on the 3rd; the second minimum s was 29'°°653 on the 3rd.
The second maximum ye was 30" 176 on the 6th ; the absolute minimum  ,, was 29™° 388 on the gth.
The third maximum . was 29'- 924 on the 12th ; the fourth minimum »» was 29'2°697 on the 13th.
The absolute maximum ys was 30" 224 on the 18th; the fifth minimum s was 30°* 105 on the 21st.
The fifth maximum vy was 30167 on the 22nd ; the sixth minimum ’ was 30'°*026 on the 24th.
The sixth maximum was 308161 on the 2z7th; the seventh minimum s was 29'+805 on the 2gth.

The range in the month was ’o,“"836.
The mean for the month was 29" 967, being o'* 182 kigher than the average of the preceding 28 years.

TEMPERATURE OF THE AIR.
The highest in the month was 89°- 0 on the 28th ; the lowest was 42°°1 on the 31st.

The range ss was 46°'9. ) .
The mean e of all the highest daily readings was 72°- 3, being 0°* 5 lower than the average of the preceding 28 years,
The mean s of all the lowest daily readings was 52°* 4, being 0°* 7 lower than the average of the preceding 28 years.

The mean daily range was 19°° 9, being 0°* 3 greater than the average of the preceding 28 years.
The mean for the month was 60°-8, being 0°- 5 lower than the average of the preceding 28 years.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (Ixxv)

ELECTRICITY. CLOUDS AND WEATHER.
MONTH
and
DAY,
1869.
AM, P.M. AM P.M.
|
|
Aug. 1 7 €, cl-cu, cl.-3 10, shs.-r, 1 : v, ci, el.-cu, ci.-g, oc.-T
2 4, ¢l1, cl.-cu 4, el-cu,ci.-s,cu.-s,cu; 7, ci, ci-cu : 1,8
3 fo : 10, T 10, fr.-shs : v, oc.-shs, sqs : v, ci.-s, cu.-8
4 6, ci, ci~cu, ci.-s, h 10 : 10, li.-shs : 7, ¢i.- cu, li.-shs, ]
5 4, ci, h §,ci,ci.-cu,ci.-8,h,glm: 5,¢i,ci-cu,ci-s,h,glm: %, ci-s, s, b, d, 1
6 7, €1, cl-cu, cl.-s, cu : 10, th.-r 10,¢i.-8,cu.-8,0¢.-h.-shs : v,ci,ci.-s,cu.-8: © : 5, the-el
|
7 o o : v 8, ci, ci.-cu  :v,ci,ci.-cu,ci.-s ¢ 7, li-cl, 8
8 o o 10, 8¢, h.-r 10, th.-r :10,¢l.-cu,cl.-8, cu.-8,0C.~th.-1]
9 o o 10, m.-r 9,ci,ci.-cu,w:vv,eici.-cu,cu,w: vv, r : o, ms
io o o 0w 8, ¢i, ci.-cu, ci.-s 10, sl.-t, sqs : 4,¢i,¢l.-cu,ci.-s,cu.-s: v, ci.-cu, ci.-s, s, ms
11 o w : 0 : W 9, ci, ci.-cu, ci.-s g, Ci,ci-cu, ci+s 1 10, the-r : 7
12 o o 0w oh 7, ¢i-cu, h & 5, ci-cu : 2, 8, ms
13 o o o t 10, T . 10, T :v,her 1 4,8 : o, d, ms
14 o o 10, Ci.-s, cu.-s, h, r 1o, ci.-cu, ¢i.-8, cu.-s: v, ci--cu, ci-s,cu.-s: ©
15 o . o g, ci-cu, ci-s 10 ¢ 10, glm : 10
16 o o I 9, ci, ci-cu, ci.-s, f, h, & 9, h : v,el-cu,ci-s,cu-sh: 1o, 1
17 o o o 10, li.-cl : 10, ci.-cy, ¢i-s : 8, ci.-cu, m
18 o o g, ¢i, ci.-cu, ci-g, h, f, d 8, ci, ci.-cu, ci-8: g, ci.-cu, ei.-8 : 5, ci, ci.-cy, ci.-s
19 o o 8, ¢i, ci.-cu, ci.-s, h 10 : g,ci,ci-cu,ci-s,cu-s: 10
20 o o 8, ci, ci.-cu 6, ci, ci.-cu  : 4, cl-cu : o, d
21 o o o, h.-d, h, mt 5, ci-eu, h : 2, ci.-cu : o, d
22 o w : o o, h 4, €icu, h : v, cl-s, 8, d
23 o ’ o 10, li.~cl ) 8 ci, ci.-cu, ci-s,h : 1,ci : 2,cl,ci-s
24 o o : wN :wN| o hmt 3, ci : 7,¢i,hyglm : o,h,m
25 : o o o, h,d, mt - o h : oh i o
26 o o 0w o, h,d o : o L P
27 o o o, d o o : o, ms
28 o o o, h.-d o : o : o,d,m
29 o o v : 10 10, W : 10, 8C, W
30 o o 6, ci, ¢l.-cu, cu ) 8, ci, ci.-cu, ci-8 : v, ¢i, ¢i.-cu, ¢i-8 : Vv, ci.-s, cu.-8, m
31 o o : wN : o 2, ci I, el cicu : o : o

HumIpiTY OF THE AIR.
Temperature of the Dew Point, .
The highest in the month was 63°8 on !:he 24th; and the lowest was 39°* 5 on the 3oth,
The mean 5 was 52°°1, being 1°* 7 lower than the average of the preceding 28 years,
Elastic Force of Vapour.—The mean for the month was o'*+ 389, being 0™* 029 less than the average of the preceding 28 years.
Weight of Vapour in a Cubic Foot of Air.—~The mean for the month was 45" 4, being o#* 2 less than the average of the preceding 28 years,
Degree of Humidity.—The mean for the month was 73 (that of Saturation being represented by 100), being 4 less than the average of the preceding 28 years.
Weight of a Cubic Foot of Air—The mean for the month was 532 grains, being 3 grains greater than the average of the preceding 28 years.
Croubps.
The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was §°9.
OzoxE,
The mean amount for the month, on a scale ranging from o to 10, was 2°8.
Wixb.
« The proportions were of N. 8, S. 6, W. g, E. 6, and Calm 2. The greatest pressure in the month was 10'** 1 on the square foot on the 1oth.
IN.

Fell on 11 days in the month, amounting to 1221, as measured in the simple cylinder gauge partly sunk below the ground ; being 1'%+ 20 less than the average fall of the
preceding 54 years,
Erecrriciry.—The insulating lamp was not burning from August 1 to 7.




(Ixxvi) REesuLts oF DAILY METEOROLOGICAL OBSERVATIONS

_g ?_'; READINGS OF THERMOMETERS. Diff ggg WIND AS DEDUCED FROM ANEMOMETERS., §>§

«2o aca | g4 b terence SEK ROBIN- SE

13 sg ﬁ.g E é Ifl};ﬁheyater et‘;;:en g g? OSLER'S. son's.f o

MONTH| Phases | &% & : pow | E52 | 5 |3 Groouwich,| Dew Point ?,Eg’ P au 138
g ag Dry. Point Egg- 9.2, | by Selt-Regis-| Temperature ﬁ:oy }'eslsure EE =8

md ) of | Z B (308 | BRd Lemme ey o oand o E5is General Direction, mme |32 |5E2
DAY, |. the .2.*\%‘::’ EEE %Eg aton sy, | Air Temperature. E'E ;,"6 square foot. g;h i? g
1869. Moon. |'588 285 | SCE 2BEE 88 %%?,
=} gvg & | . |Mean|Mean .g%‘g-é 838 4 . |Mean| §E§§ < oy ?g.g SE2

g53| 2 | B |Deily|Daily| 3255| §e €1 % |paiy| 8| « [BEEE £ | s|eol528|=82

gAS| 5 | & y\Deily) g255) E28) £ | B VI 5| % |E88x AM. PM. g | %|82|32:|=28

= 5| ] Value.Value.l et H 35‘5 = 3 [Valvel & |8 ?p,':‘a{-ne & k! sﬁ ‘gsg égg

in. ) ] o o o o o ] o o ° o i - tbs. lbs, | lbs, miles.] in.
Sept. 1 [p, et N 300247]68:6| 41°2) 54°9) 42°41136'3 | 30°4 | 62°4| 60°4 |12°5 23| 31 |— 41 NNE NE: NNE 160’0 |02 | 201|000
2 .. 30°195]61°4| 483 54°6 437 844 37°81634|61°410°9 16°5| 55|— 41 NNE N: NE 1’1 |00|0'1 192|000
3 .. 29°9q9j 62°8 49°6| 33'8| 45°2 79'9 46°6 [ 62°4|604| 86182| o'0o|— 46 Calm SSE : SE oo|o0[oo| 84000
4 . 29717] 74°7| 44°4| 60'8) 47°11131°3 | 340 604|584 137 |22:9| 15|+ 26| SE: ESE: E | E: SE: SSW | 2:0|o00|02|194]0'00

5 .. 29°614] 80'0| 59°0] 66°4| 57°2141°7 | 5301 594 584| 9'2|221| 00|+ 84| SSW: SSE | SSE:SSW: S | o'4|o0|o0|163|004
6] Jemi |29'576]71°0| 58| 62°0/ 552(124:3| 528 59'4 | 584 | 68 111 | o0 |+ 471 SSwW WSW: SW | 6'4|00|07|372{013

7 .. 29-722) 74°0| 586/ 64°8/ 56°7/132°3 | 550 62'4|604| 8'1(173] 2:g |+ 70| SW: WSW WSW: SW 1'8|00{0°4|316f0'12
8 Tn Equator] 29-648] 757|615/ 66°7| 57°8123:3 546|624 604! 89150 34+ 89 SW SSW 3'5|00|04 271|000
9 .. 29-629] 75°9| 58°1) 64°5/ 53'8[132°8 | 51°2 61°4159'4(10'7 [180] 15|+ 68] SW: SSW SSW: SE 2'4| 00| 03| 219} 0'0c0
10 . 29-240] 692 53:059°6 552 85°3| 47°0| .. | .. | 4'4|12:1| 00|+ I'g Variable SSW : SW  [30°+{0'0|2°3|392]0°40
11 . 29+320] 70°4| 5176/ 60°7 51°11125:3 | 43°6 62'4160'4| 96 |18:g| oo |+ 31] SW: WSW SW: SSE 3300|0314} 000
12 |First Qr.} 29-194] 62°8| 520/ 53-8/ 454 87°4| S1ro| .. | .. | 8'4112°7| 2°8|— 37 Variable ~ W:SW 18'g| 01|27 | 607|042
13 .. 29°276} 631 52°7|55°5) 47°4{101°3 | 4570 59'4157°4| 8'1152| 2°0|— 18 SW WSwW 30+ 01 {41 |6g90}0°32
14 | peSsiet s | 29°660} 68-8 | 52°9) 59°5) 59-of 88'5 46:3159°6157°4| o'5| 58} oo |+ 23 Sw SwW 132|001 13| 452 0'0g
15 .. 29°425| 66°1 | 54°9| 57°6 5orci112°3 | 54°7 1594 56'9| 7°6 [13g| 3:8{+ 05| SW: WSW WSW: SW  |132|01|20[53g9f018
16| .. 29°567] 67°8| 54°2( 58'5{ 49°4{109°1 | 47'2|584|56'4| g'1[166| 2:8 |+ 16| WSW : w W: WSW 15|01 |21 |573] 000
17 .. 29'624] 65°8| 54°5| 600/ 59'3| 81:3| 50'2 |58'9|57°4| 07| 47| 00|+ 33 SwW SwW 3'8| 00| 1'0| 410]0'10
18 .. 29-354] 682 57°4| 61°6| 569} 982 | 538 59'4157°4| 47| 81| oo |+ 51 Sw SW: SSW | 3o0jo1|25|515]|074
19 . 29°310] 61'7| 50'2| 54°0/ 46°1(111°0 | 430|57°4| 554 | 7°9|11°2| 53 |— 272 WSW WSW 21°6|0'2 | 2°4 | 585 o*11
20| Full |29-380]60°3| 480|519 434 86'5| 407 |56°9|54'4| 85013:g| 2:5|— 41 WSW WSW:N: NNW| 24|00|02|254]000
21| e | 29°691] 64°8| 42°5|52°4) 46°1| 76'8| 349|564 | 544 | 6:3|164| 09| — 34| WSW: W W : WSW 2:2| 0’0 |02 | 327|001
22 .o 30°028]64°2| 47°1] 552} 48:0/103'5 | 40'1 | 56°9|549| 7°2 {14:4| 21 |— 03 WSwW W: WSW 35| 00]05|317]0%00
23 .. 30°048] 67°8| 53:5] 589 53°4/110'0 | 46'5|56°4|54°4| 55128 | 0’0 |+ 37 WSW WSW: SW  |1ro|o1]16|46g} 000
24 e 29°958] 72°2| 59°0| 63'6| 60'3/110°2 | 56°5 | 5671 54'7| 3:3 |10'1 | 00 |+ 8°6 SW SW: WSW 36| 0005|344} 000
25 .. 29'749] 73:5| 518/ 61°9 527|124°2 | 43°8 57°6|55'4| 9'2 |19°4| oo |+ 771] WSW: SW . SW 20'8| 00| 0°9 [ 400] 0*00
26 .e 29'792] 685 54°5 59°0 4951155 461 .. | .. | 95|20'7| 30|+ 44 SW: WSW W: WSW 6°6|0'0|c8|374] 000
27 .o 29'847] 65°5] 46°6| 557/ bo7/108°1 | 37°0 5641554 | 50(13:3| oo|+ 13 WSW SW: SSW 1ofoo|01|196]|0'00
28 | Last Qr.| 29608} 67°0| 502 57°2{ 506/109°8 | 420 564|554 66158 oo|+ 30 SSW SSW: Sby E | 24|00|04 274|000
2g | pammet | 59-34] 75°1| 512|640/ 57°5(117°2 | 437 |57°4|56'4| 651777 | oo+ gg]  SE: SSE SSE: E 3'0) 00| 04| 224 000
30 .. 2q-445] 70°5| 55°1| 61°3 56°2/100°4 | 53:6|58'8 | 56°9 | 571 |11°8| 0’0 |4+ 7'3 SSE E:S 3'7|00l01|170]0°%2
- | Sum | Sum
Means .o 29°642]| 68°6 | 52°4 590/ 51°6/108°3 46°1 |59'2 | 57°4| 7°4 [15°0| 14|+ 24 . aes .o . [10438] 308

BAROMETER READINGS FROM EYE-OBSERVATIONS.
The absolute maximum in the month was 30259 on the 1st; the first minimum in the month was 29'** so1 on the 6th.

The second maximum ys was 29'- 758 on the 7th; the second minimum ,, was 29'2*196 on the roth.
The third maximum s was 29'"* 396 on the 11th; the absolute minimum ,, was 287 580 on the 12th.
The fourth maximum . was 29'2* 465 on the 12th; the fourth minimam s was 292+ 160 on the 13th.
The fifth maximum 5y was 29" 716 on the 14th ; the fifth minimum s was 29\"* 385 on the 15th.
The sixth maximum s was 29'"* 714 on the 16th; the sixth minimum s was 29i°- 169 on the 18th.
The seventh maximum s was 29'"* 421 on the 20th; the seventh minimum ,, was 29'°* 327 on the 20th.
The eighth maximum s was 30i8-081 on the 23rd; the eighth minimum ,, ~ was 292699 on the 25th,
The ninth maximum ’s was 29'"* 885 on the 27th; the ninth minimum ’s was 29™° 375 on the 29th.

The range in the month was 1'*-679.
The mean for the month was 29'® 642, being o'** 175 lower than the average of the preceding 28 years,

TEMPERATURE OF THE AIR.
The highest in the month was 80°*o on the 5th; the lowest was 41°*2 on the 1st.

The range s’ was 38°'8.

The mean . of all the highest daily readings was 68°* 6, being 0°*g igher than the average of the preceding 28 years.
The mean s of all the lowest daily readings was 52°° 4, being 3°2 higher than the average of the preceding 28 years.
The mean daily range was 16> 2, being 2°°3 less than the average of the preceding 28 years.,

The mean for the month was 59°°o, being 1°* 7 kigher than the average of the preceding 28 years.




AT THE RovArL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (1xxvii)

ELECTRICITY. CLOUDS AND WEATHER.
MONTH ‘
and
DAY,
1869. o
AL P.M. AN, P.AL
Sept. 1 o -0 0w 6, ci.-cu, d, £ 7, cl.-cu T v : o,h.-d
2 o o 9, ei.-cu - 10 I g, li-cd
3 o o 10, f 10, ci.-cu,ci-s,f ¢ Hcl-eu,ci-s,h @ o, a
4 o o o,d o] : 3, ci L : 10
5 o o 9, ¢i, ci.-s, cu.-s 8,ci,ci.-cu,ci-s: 10, h-shs, ¢ ¢ v, ci-s, 1, ms
6 o o g, ci.-cu, ¢i.-s, cu.-s, cu, r v,ei,ci.-cu,0c.-T,8qs: ¥, shs.-r v
7 o o 10, T : 7, ci, cl.-cu, ci.-s 4, ci,ci-cu  : v, ci : 10
3 o o . wN 9, ¢i, ci.-cu, cu.-s v, ¢i, el.-cu  : vv, ci, ci.-cu @ v, ci, ci.-cu
9 o o 7, ¢i, cl.-cu vV, ¢i,cl.-cu, cu :  v,ciei-cu,ci-s: o, by, m
10 wN o 10, t.-s, 1 v,0¢.-shs,fr.-h.-sqs : 6,ci,ci.~cu,ci.-s,cu,h.-g: g, w
11 2, ci.-cu, cu, d 7, ¢i, ¢i.-cu, cu: v, ci, ci.-cu, cu: 10, shs.-r
12 10, T : 10, h.-r, st.-w 7,¢i,ci-cu,ci-s,cn.-s,cust-w : v, s, h
13 10, h.-r, st-w : v, ci-s, cu-s, g 10,ci,ci-cu,rh.-g : v, fr-h.-sqs :  4,ci,ci.-cu,cu.-s
14 10 : 10,1 10, St.-w : 10, cu.-$,8t-Ww : 10, 0C.-th.-rst-w
15 10, T, W : 4, i, ci.-cu, cu, h v, sl-T, sqs : v,cl.-cu,cu,0c.-T,5t.-W: 0, st-w
16 g, ci.-cu, ci.-g, cu.-s, st.-w v,ci,ci.-cu,cu,wi v, i, ci-cu, cu: 6,8,th.-c¢l,lu.-ha
17 10, T, W 10, W ¢ g,ci-scu.-s,0cT: 10
18 ) v, ci.-8, Cu.-S, st.-w 10,¢i,¢i.- cu,ci.-8,w : 10,¢i.-cu,ci.-,0¢.-T,w. 10,fr.-h.-shs, fr.-h.-sqs]
19 10, T, 8q8 : v,ci,cl.-cu,cl-s,cu-s, W |V, tl_i.-r_, w T o, W : o w
20 10 10, ¢i, ci-cu @ ¥ : oh,f
21 6, ci, ci-cu, d v,cl.-cu,ci-s,cu.-s,cuv,ci,el.-cu,cl-s,1:vv,ci-eu,ci.-s, cu.-s,Ju.-col
- : - o, f, h.-d sy 7, el cl.~eu,cl-s: v, ci, ci.-cu, cu: 10, ci.-s, cu.-s
23 10, Ci.-s, 8 - 7,Ci,cl.~cu,cu,w: 10, ¢i.-5, cu.-s : 10
24 10, ther ) v : v,ei,ei-cu,eu.-s,cnh: 10
25 ' o, d o, st-w : 2, li-ebw i 2, ¢, cu.s
26 : v, ci-8, W v, Ci, ci.-s, W . 110 th.-r
27 4, ci, ci.-s 10, ci,ci.-cu,cl-s: 10,ci,ci.-cu,cu.~s: 10
28 2, ci, ci.-cu, h.-d 6, ci, ci-cu, cu: 5, ci, cicu, cu: 3, ci, ci.-s, m
29 5, ¢, h.-d v,el,ci.-cuyei-s: 1, ¢y ci-s, 1 @ 2, ¢, cu.-s, 1
30 o o 9 ¢i, ci.-cu, ci-s, d 7,ci,ci~cu,ci-8: 8,ci.-s,cu.-g,ho-r: 2, ci.-s, s
HuMIDITY OF THE AIR.
Temperature of the Dew Point.
The highest in the month was 63°¢5 on -the 14th ; and the lowest was 42°°o on the 20th.
The mean v was 51°°6, being 0°* 4 higher than the average of the preceding 28 years.
Elastic Force of Vapour.—The mean for the month was o' * 382, being o' *oot greater than the average of the preceding 28 years.
Weight of Vapour in @ Cubic Foot of Air.—The mean for the month was 487+ 3, being o8« [ greater than the average of the preceding 28 years.
Degree of Humidity —The mean for the month was 77 (that of Saturation being represented by 100), being 4 less than the average of the preceding 28 years.
Weight of a Cubic Foot of Air.—The mean for the month was 528 grains, being 6 grains less than the average of the preceding 28 years.
CLouDs. s
The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 6°6.
OzONE. .
The mean amount for the month, on a scale ranging from o to 10, was 4°o.
‘WIND. .
The proportions were of N, 1, S. 11, W. 14, E. 3, and Calm 1. The greatest pressure in the month was 30'"*0+ on the square foot on the 10th and 13th.
Rarx, ; .
Fell on 13 days in the month, amounting to 3"*08, as measured in the simple cylinder gauge partly sunk below the ground ; being o266 greater than the average fall of
the preceding 54 years.
Errcrriciry.—The insulating lamp was not burning from September 11 to 29.




(Ixxviii) REsULTS OF DATLY METEOROLOGICAL OBSERVATIONS
28 Reapives oF THERMOMETERS. Difference 888 WIND AS DEDUCED FROM ANEMOMETEES. &3
) %58 §--‘~ between EEE B 3§
&% 5-”.'_.3 ,Sé In the Water the §2° OSLER’S. sons. | 82
MONTH| Phases & g 8 g3 = of the Thames, 1y, poing T ;E'"
ESE Dow | £3% | 3% . |86 Groouwich, ftH Pre 34 |3
TEE Dry. £Ec | S |bySeltRegis- Temperature | Zp28 ressure :,5 g
and of S 5= Point.| 35§ | 25 | toring Ther- and sSEh . in Ibs. Sa S5,
DAY, the S, s2h | 588 mo;l%igﬁzﬁead Air Temperature. §.3 3 General Direction. on the s |8&8
N £ a8t : F square foot. 35 ] 5
1869. | Moon. |BE 2 ~ 283 |52 2 2 w% Lu& 255
REgl ¢ | . Mean| Mean| =334 | SBE | ¥ | o |Mean| ¥ H 4 Sy °§‘5§g
S2X| B | ¥ |aw|oam|siii|Bog | £ | § || § | ¢ |ZEEY AM oL LRIREE P
%’ = B | S [Value Value. Eigg ES’E g 3 [Value. (% g gp&cg - M. , § § £ Egg §-§.§
fo. ° ° o | ° ° ° ° ° ° ° ° s | 1bs | ibs, | mites.] .
Oct. 1 .. 29:652| 67°5| 518 580 52°9|106°5 | 45°4 59'4|57'4| 51{11°'5| 00|+ 41 SSW SSW: SE 1°5/0'0|0'2{226]0°11
2 .. 29°556 62'5| 535 56+2| 52'8| 78'0| 47°2|58'9|56'g| 3'4| 83| 00|+ 24 SSE: SE SE: ENE 16| 0'0 | 0°2| 206 | 0°28
3l .. 29'754| 66°9) 52| 560 53'9| 964 | 48'2| 58'4 | 57°4| 2'1}10'1] 00|+ 273 NNW: NW N 0°60°0| 00| 141} 002
4l .. 130023 62°0 49°4| 54°7/ 53'7| 78'5| 406 | 58'4 56'4| 10| 78| 00|+ 1°2] WSW: SW SSE: SW o'0|o0fo0| 77000
5 | guator- Now 30°030] 60°9! 4579 525/ 51°7| 94'1 | 385 588 56'8| 08| 49| o'o|— 08 Variable NE: SE 0'0|0'0| 00| 81]o'c0
6 30°079) 64°4| 44°9| 54°5| 47°7|115°5 | 38'0 | 57°4 54°4| 6:8(14'8| 00|+ 16 SE SE: E 1°3| 00| 01| 139|000
7 .. 30'044] 674] 457|563 47'4{113:5] 351 57° 55'4| 8'9[19°4| o0 [+ 3'8 ESE: SE SE o500 | 00| 135 ] 0'00
8 .. 29:976{ 731|528 61°5| 56°4/118'2| 452 | 574 | 55'4| 51 126 06+ 94| SE: WSW WSW: SW | 03|00|00|139]000
9 .. 30°054] 73:9| 51°0| 61°3) 56°g[111°4 | 454 | 581 56°1| 44 11°4| oo|+ g5 Calm SSE: SE o'1|00| 00| 84000
o .. 30°049] 73°1] 53-2| 59+g| 57°0/107°6 | 451 58:6|57°4| 2'9|12'6| 00|+ 83 SSE SE o'1|00| 00| 120} 000
11 Degl;::::ons. 30°032| 706/ 50°0| 5g-g| 52°5{113:6 | 414|594 58'4| 7'4 14°4| oo |+ 85 SE: SSE S o'1{ 00| 00| 100] 000
12 | First Qr.} 30'014] 71°0] 46-7| 57:8| 54:6/107°9 | 39°2 | 589 |57°9 | 32 |13'2} 00|+ 66 sw . WSW: SW | 1'0olooloo|171]0'00
13 29°903] 67°5| 45-0 54°5| 49-3|104'3 | 40°0 | 584 584 52(11°1| 00|+ 36 Sw WSW: NW | 6g|oo|05]351 o012
14 .o 29°976] 53:6| 39°6| 46°8| 40°1| 846 | 334|574 564| 67 (12°6| 0°g|— 38] W: Wby S | WNW: WSW: SW | 1°2{0°0(0°3|297 | 0°00
15 .e 29°604] 59'5/ 46°3) 52°2| 49°5 8o'1 | 42°8 564|554 27| 93| 00|+ 19 WSW WSW 35101 | 10| 442]0°01
16 .o 29°186] 57°2| 43'8| 50°2| 47°7| 67°2 | 39'0 56:3|554| 25| 59| 10|+ o2 WSW SW: WSW |30'+|0°2|1°8|519]0°12
17 .. 29'639| 46'8| 35:3| 395/ 29°7| 84'1| 29'9 | 544 | 944 9'8l147| 44|—103 NW Nw: W 5:8| 00| 1'0| 408 | 000
18 Apogee [29-289| 489 360| 42°2| 42'0| 52°3| 287 | 52°4 52:4| oz| 25| o0o|— 7:4] WSW: SSW SSW: SW 7:3| 0’0 [ 04| 307 | 0*89
19 |In Equator | 29°455] 45'3| 34°2| 39°5| 330 61'6| 292 | 51°4 51'¢| 65108 | 0'0|— g'8] WSW: W: NNW NNWwW 304+ |00} 2'5]521 ) 001
20| Full 300041464 32°0| 39'5/ 337 697 | 251 | 49'4 | 48'9| 58 [11°7| 35|— 96 NNW WNW: WSW | 3:4|00|0'8]367|000
21 .. 30105 55°5; 38-0| 46°0| 4270 850! 30148914771 4© 10°5| 0’0 |[— 2°9] WSW: WNW: N NNE: N 1-1|o0{0°1|220] 000
22 oo |30-305] 494 37:3| 43:3| 401 56'5| 282 | 47°4| 46'4| 32| 82| 07 |— 54 NNW: SW | NNW: WSW | 02|00 0'0‘137 0°00
23 .. 30-128154-8 44'8 49°0 456| 7881 43°2|47°91 471 34| 74| 19|+ o NW: WSW WSW 07/0%0|0°1]| 241} 000
24 .. 30°041| 55°4| 36°0| 45-3| 40'5| 80°6| 28:3|48'4 | 46'9| 48| 92| 00— 2°9 W: NNW N:W 2'2|0'0| 02| 209009
25 ‘e 30°022] 505! 35:5| 42°6| 40°0] 61:4| 29'8 | 48°4| 47°4| 26| 99| 00|— 53 WSwW WSW 1'6( 00| 01| 196 ]| 0*00
26 | ndititn | 29751] 467 31°5) 385/ 10| 857 | 242 | 474 | 46°4| 751211 ) T2 — gu) WEW : NW_ ) NIW: WKW 65 0] 14]424]005
27| .. |29'624]39'8 31°3| 347 22°9) 64'3| 230 46°4 | 454 [11'8 (156 6'1|—126] WNW: NNW| NNW: NW | 74/00{1'1|424]0%00
28 | Last Qr. | 29°636] 436, 27°9 351/ 27°3) 51°8 | 18:8 | 45°9 | 41'5 78 [130) 2°6|—11'9 W: NYV NNW 8'1j0%0! 1'0| 432 ] 0*00
29 .. 30°043| 49°3, 36°1) 41°3| 352| 907 | 29°9 [ 45°4 | 43°4 61101 32— 55 N: NNE N: WSW 2:6| 00| 05287 ] 000
30| .. |29833 4911|367 42:5/ 407 580| 301 | 44°4 | 43'4| 1'8| 53] 00— 41 WSW: N NNE: N 1’7} 0'0 | 0°2{ 268 | 0’07
31 30'065] 48:4| 38:3| 43°4| 42°2 547 | 37°3 .. | 12| 29| 00— 31 WSW WSw 05| 0% | 00| 203} 0*00
Means 29'867] 57°5] 42:0| 48-9| 44°2, 84'3| 35'5(53:6 | 52°3| 4'7|10'5| 10— 13 . . .. 7%“;"2 i‘t‘;7
BAROMETER READINGS FROM EYE-OBSERVATIONS.
The first maximum in the month was 29'"*698 on the 1st; the first minimum in the month was 29'"* 520 on the 2nd.
The second maximum . was 30'"+098 on the 6th ; the second minimum s was 29'°°967 on the 8th.
The third maximum . was 301t 072 on the oth ; the third minimum s was 29'"*860 on the 13th.
The fourth maximum vy was 30'2:032 on the 14th ; the absolute minimum ,, wag 29" 132 on the 16th,
The fifth maximum »s was 29'°*739 on the 17th ; the fifth minimum ’s was 29" 199 on the 18th,
‘The absolute maximum s was 30'"- 328 on the 22nd ; the sixth minimum 5 was 301021 on the 24th,
The seventh maximum ’s was 30 110 on the 25th ; the seventh minimum v was 29* 596 on the 27th,
The eighth maximum » was 30'" 093 on the 2¢gth ; the eighth mjnimum ’s was 29" 743 on the 3oth.
The range in the month was 1'**196.
The mean for the month was 29'*-867, being o'"*166 higher than the average of the preceding 28 years.
TEMPERATURE OF THE AIR.
The highest in the month was 73°°9 on the gth ; the lowest was 27°*g on the 28th.
The range s was 46°*o.
The mean - of all the highest daily readings was §7°°5, being 1°* 1 lower than the average of the preceding 28 years.
The mean ' of all the lowest daily readings was 42°° o, being 1°'g lower than the average of the preceding 28 years.
The mean daily range was 15°* 5, being 0°*8 greater than the average of the preceding 28 years.
The mean for the month was 48°+g, being 1°°5 lower than the average of the preceding 28 years.




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR [869. (Ixxix)

ELECTRICITY. CLOUDS AND WEATHER.
MONTH
. and
DAY,
1869.
AM. P.M. AM, P.M
QOct. 1 o wN:wN : o 10, T : v, ci.-cu, Ci-8, cu.ss, T v,ci,ci-eu,en : v, ci,ci-cu  :6,ci.-cuen.-s,ciosr
2 o o 10, r v, ci, ci.-cu,ci.~s:8, ei,ci.-s,cu.~s,cu,h.r: 10, the-cl, r
3 o w : o 1o, 1, f : v, glm v, ci, ei.~cu, cu, sh.-r : o, hi-d, m
4 o o 10, ci.-s, cu.-s, f, glm 10, ci.-s, cu.-8, glm: 10 : 10,h
5 o o o, th.-f 3, ¢i, ci.~cu,ci.-8: v, ¢i, cl.-cu: o, f, h.-d, ms
6 o o o, f, h.-d 1, ci, ci-cu  : 3,c¢i,ci~cu, ci.-s: o, 8, ms
7 o o : W : o 1, ¢i, h.-d 3,ci R ¢ 10, m
8 o o 7, i, d 8, ci,ci-cu : ci-cu : 1,ci
9 o o : wN o, h.-d, th.-f o 10 : 0, h~d, ms
10 o) o 1, ci, h, h-d o : o, th.-f
I o o o, f, h.-d o :0,h : 0, sl-f, ms
12 o o o, f, h.-d 3, ci : v,ei,h “: 10, m
13 o o 10, T v, ci, ci-eu  : 9,ci-en, cu.-s,sl-r: 10
14 o o o, d A 8, ci, ci-cu, cu : 6, ci,ci.-cu, cu.-s: 10
15 o o 10, th.-r 10 : 10, ¢i.-, cu.-8 : 7, Ci.e8, C.-8, 8, L-T|
16 o o) 10, th.-r, sqs 10, 0C.-T, §qS + Vv, ci-s, cu.-s,th-r: o
17 o o o, h ci.-s, h : v, th.-cl, lu.-ha
18 o) o o, r 10, h.-r, hl I : o, f, ms
19 o o) 10, oc.-th.-r, g 10,Ci,0i.-C0,1.-8,cu,5t.-W: Vv, ci.-cu,cl.-8,cu.-8,8t-W:vv,th.-cl,st.-w|
20 ¢ fr,w 2,¢i, h :  v,cicl-cu : 9, ci.-cu,sk-r
21 _ 10, ci.-cu, ¢i.-8, cu.-s, d, sl.-f 6, ci.-cu, ci-8,cu.-8: V,ci-cu,ci-s,c-5: Vv, ms
22 7, ci, ci.-cu, ¢i.-g, £ 10, £ : 10, f t 10, f
23 ) o : 6, ci, ci-cu, h: v : v, ci.-cu, £
24 ‘ 10,1, f : g, ci.-cu, ci.-s, sl.-f v, ci-cu, ci.-s, cu.-s : o, h.-d, f, m
25 10, f, gt.-glm g,ciei-cu,ci-s,figlm: 10,ci.-cu,ci-s, cu.-s, glm: 10
26 by o, W vv,ci,ci-cu,ei-8, w: Vv, ci, ci.-s : o, sl-f, h.-fr, ms
27 7, ¢i, ci~eu, ci,-s, sl.-f, h.-fr 3, i, ci-cu, b, w : 6,ci,ci-cu,ci-s,cu.-5,5,5l.-8n: o
28 o, sl.-f : 10, 8l.-sn v,sl-snp, w : v, licelbw : 10, W
29 5, ci, ¢i.-cu, ci.-s v, ¢i, ci-cu ¢ ci, ci.-cu 1 o f,d
30 10, f, r, mt 10 1 10,cl-eu,ci-sther: g, ci-s, cu.-s
31 10, f, glm 10, f, glm : o, f, mt

HuMIDITY OF THE AIR.
Temperature of the Dew Point.
The highest in the month was 63°:0 on the gth ; and the lowest was 20°°6 on the 24th.
The mean ” was 44°° 2, being 2°+ 1 lower than the average of the preceding 28 years.
Elastic Force of Vapour.—The mean for the month was o'2°29o, being 02026 less than the average of the preceding 28 years.
Weight of Vapour in a Cubic Foot of Air.—The mean for the month was 38" 2, being o#** g less than the average of the preceding 28 years.
Degree of Humidity.—The mean for the month was 84 (that of Saturation being represented by 100), being 3 Jess than the average of the preceding 28 years.
Weight of a Cubic Foot of Air.—The mean for the month was 544 grains, being 5 grains greater than the average of the preceding 28 years,

Croups. .
The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 5°5.

OZONE. i
The mean amount for the month, on a scale ranging from o to 10, was 1+7.

WIND. .
The proportions were of N. 7, 8. 8, W. 11, E. 4, and Calm 1. The greatest pressure in the month was 300 + on the square foot on the 16th and 1gth.

RAIN. . ) . . .
Tell on 11 days in the month, amounting to 1'2* 77, as measured in the simple cylinder gauge partly sunk below the ground ; being 1'"*03 less than the average fall of the

preceding 54 years.
ErecTriciTY.—The insulating lamp was not burning from October 20 to 31.
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Resurrs oF DALY METEOROLOGICAL (OBSERVATIONS

23 Reapives oF THERMOMETERS. \ BE5 WIND AS DEDUCED FROM ANEMOMETERS. &3
S5 . Difference | &g % S8
5 2 = #cg g between éos RoOBIN- lgg
i e 2 23¢ | 82 | Inthe Water the £o OSLER’s. sons.| 5.8
MONTI}, Phases | &3 5 g8 | % of the Thames,| 1y, poins E-ggv; ] %
Hex Dew| ¢5a | mto |at Greenwich, 2R=k Pressure =x I3
and of g g:.; Dry. Point. :53- §.E§ btyefi;]f-gﬁgﬁ- Temperature ::’é E in Ibs &< g <
DAY, the =80 :.§§ g5 ometers,read Air T and ratar 85=8 General Direction. on the -§§ E E’g
b E o B Q':éng ab g A0, CIperatire| 28 5% square foot. |5l gEE
1869. Moon. |Z'2 . oH2 | 2B E 258g q . mgg. _g-gcg
2%s 255 | S<s - 2 55
SEal g = | Mean| Mean E%‘ggg 525 | # +  [Mean| 4 %‘Egg ] wd ;g'g 'E;'*E
521 £ | € |paily|Daily| 3255 | ez | 4 | £ (maiy| § | 4 |EEES AM. P 2| % [20|589]585
_;:ﬁl-c é‘,‘ § Value,| Value. ::?%:‘: §5=§ éﬁ E Value| & § E?_ia% g‘ g ég gég gﬁ,g
in. ° ° ° ° ° ° ° o ° ° ° ° s, | s, | 1bs. | mites.] in.
Nov. 1 |In Equator | 30°133) 536} 4241 48°2] 44°0| 622 | 34°2| 44°4 [43°4| 42| 8'0| 00|+ 18] WNW: W | WSW: WNW | 2:3]/0'0|0'1]279}00c
2| Perigee {29993} 56'6] 463 51'7| 46°5| 84'8 | 36'0|44'9 434 | 52| 78| 25|+ 54| W: WSW - WSW 3otoloo|1°4|488]oco
3| New 129'696]53-2| 444! 48'6| 397\ 74'9| 400 46°4 |44°4| 8:9|11°3| 61|+ 25 W: NNW NW: SW 9'8|00]0'6| 385 004
4 . 29'3831 5411 41°4( 47°3| 38°2| 69'7 | 35'2| 46°9|44°9| 91128 31|+ 1'4{WbyS: WNW| WNW: W (300|00|07]|552]0°05
5 . 29°492| 51'5] 389 44'3/ 40°3| 69'7 | 31°1 | 46°'4 1 44°4 | 40| 82| 0'9|— 1'4] W: Why S SSW: WSW |17:0{00|07|436]0'19
6 . 297495 54°9 35-7| 42°5] 34°2| 62°9| 29'0|46°2|44'4 | 8:3|11°3| 48— 30] WSW: NW | NW: Why S | 86 00|15 483000
7 . 29°781] 47:3| 32°g| 40°1| 34°3| 662 | 25°0| 46'4|44°4 | 5:810°5| 2:7]— 572 WSW Why N: WSW | 32|00|0°2| 290000
8 | Dectimation 5. | 29°631| 56+0| 37°3| 46°4| 30°8| 734 | 29'0{45°9 | 44°4 | 66 (13'5| 00 [+ 14 WSW NW: WSW 17200 20| 499|000
9| .. 29°613)54°1| 340 436 39°7| 57°5 | 29°6 | 454 [43°4| 39| 72 12 |— I'I WSwW NNW:NW: WSW| 6'4|o0| 05| 323]007
10| .. 29°823] 40°9| 31°5] 35°8, 29'7| 52°9| 24°8]44°4 | 434 | 6'1|12°4| 2 2|— 86| WSW: WNW W: NW 15'0 (00|03 342} 001
11| First Qr.| 30'152{41°3] 28'8 34°7| 28'g| 60'5| 21°2| 44°4 | 42°4 | 5'8[10'3| 0'0o|— 94| NW: NNW | NNW: WSW | 1'5|00{0'2| 239|000
1z .. 30°223] 46°0| 27-3| 38-3| 31°4| 62'7 | 19°3|43'4 | 424 | 6'9[10'5| 27 |— 55 Sw : SwW 26 {0'0| 02| 261 | 000
13 .. 29°935| 52°9| 428/ 486} 41°0| 57°7 | 36'7|43'4|42°4| 7°6|10'0| 60+ 51 SW WSW 20'8 02| 2'3| 636|000
14| Apogee |29'779] 57°6| 51°3) 54°2| 49°5{ 59'7 | 46°3] .. | .. | 47| 58} 38 |+11°0 WSW WSW 140 01| 1'8| 581000
15 In Equator § 29-817] 58°8| 491} 53'6| 51°2| 60°9 | 44'7|44'7 | 42°4| 2°4| 56| 1°6|4+107] WSW: SW WSwW 25| 0'0|05| 3660 10
161 .. 29'867| 56'7| 47°3 51°2| 47°3| 85'9| 40'8|44'9|43'4| 39| 74| 1’1 [+ 86| SW:SSW SSW: SW 1'6 {00102 303 0%00
17 .o 30185 480 312/ 37°9| 37°8| 492 | 300 [44'9 [ 435| 01| 1'3| 0'0o|— 44] N: WSW SwW o'olo0|00| 26|00
18 . 30336 49°8| 28°9| 39-0| 37°2| 73'9| 28'7|45'4|44'4| 1'8| 72| 00|— 30| SW: SSW SSW: SW 1'olo0| 01194} 000
19| Full [30'152] 55:6] 40'3| 47°4| 44'7| 66°9| 29'7 | 45°4 | 44°4| 27| 5'1] 1'8 |+ 56 WSW WSW: NW | 2:3|00|0'4|333] 000
20 . 30°146] 43'8| 32°0| 37°2| 28'0| 675 | 26°0| 454 | 44°2] 92 [132| 14|~ 44| WSW: NNW| N: Nby W [ 2:2{00|03 278000
21 .. 29'928| 437| 26:8 36°g| 32'g| 657 | 22°0| .. | .. | 40| 86| o0o|— 45| WSW: SW | WSW: SSW | 1'8 /0001 |261]000
22 | peciimationx. § 29°085] 47°3| 4070 43°3{ 41°7| 54°1 | 39'0|43°5] 426 16| 25| 09|+ 21 SSW : 8 SW: NE 49|00 07| 307051
23 . 29°177| 40°7| 387| 39°8| 36:8] 44°4| 37°0|43°4|42°4| 30| 40| 1°8}]— 1'3] N: NNW (WSW: NW:N| 03|00 00| 149000
24 .. 29°562{ 41°5] 35'7| 39°3| 35'4) 457 | 30°0|43'4|42°4| 39| 53| 1°5|— 17 E: NNE N: Nby E 0'2{0'0}0'0| 138} 000
25 -« |29'730| 44°6| 32°5{ 37°5| 338| 477 | 26:8|43'5 [42'1| 37| 86| 03— 34|N: NW: WSW WSW: SW 1°5]00| 01| 210]0%0
26 | Last Qr. [ 29'622] 49°9| 44°0| 465 40°4| 526 | 39'4 (437 |41°6| 61| 7'1| 34|+ 56 SW:w WSwW 25]0°0|06|374 ) 000
27 .. 29°476] 45°8| 41°0| 43'5| 41°9| 49°0| 367 | 44°4|43'4| 16| 53| 00|+ 24 WSW ESE: ENE 1°'8|00| 02| 232} 065
28 .. 29°467] 46°6| 350 41°4] 37°3| 49'8 | 27°0|437 | 42°4| 41| 67| 04|+ o1] Calm: Nw WNW 7°9 00|07 359 042
29 Tn Equator | 29-703] 39'7 32°5| 36°4| 32°4| 42'7 | 24°4 |42°4 | 41°4| 40| 7°6| 1°4|— 52| WNW: WSW SW: SE 2700 |02[274 015
30| Perigee | 29'570 3g°2| 30'5| 348 29°3| 42°2 | 26'0|42°1|40°7| 55106 | 22|— 71| ENE: NNE N: NNW 73|00 1’01 379019
- - - Sum | Sum
Means 29'765} 49°1| 37°4| 43-0| 38'2| 60°4 | 31°5|44'6|43°2| 48| 82| 1°8| —02 eoe eo | ool oo (10027 2°38
BaroMETER READINGS FROM EYE-OBSERVATIONS.
The first maximum in the month was 30+ 155 on the 1st; the first minimum in the month was 29'"* 324 on the 4th,
The second maximum . was 29'"-630 on the gsth; the second minimum  ,, was 29'* 285 on the sth.
The third maximum s was 29'"*812 on the #th; the third minimum ., » Wwas29"+533 on the 8th.
The fourth maximum v was 29'"* 482 on the 8th; the fourth minimum  ,, wag 29'* 524 on the gth.
The fifth maximum . was 30'7- 268 on the 12th ; the fifth minimum s was 29"+ 757 on the 14th.
The absolute maximum was 30 350 on the 18th ; the absolute minimum ,, was 29 033 on the 2znd.
The seventh maximum ’s was 29'"* 765 on the 25th; the seventh minimum ,, was 29" 340 on the 27th.
The eighth maximum ) was 29i"* 895 on the 29th ; the eighth minimum ’s was 29357 on the 2gth.
The range in the month was 117+ 314,
The mean for the month was 29'+ 765, being o'7- o1 lower than the average of the preceding 28 years.
TEMPERATURE OF THE AIR.
The highest in the month was 58°*8 on the 15th; the lowest was 26°8 on the 21st.
The range s was 32°-0. .
The mean ys of all the highest daily readings was 49°* 1, being the same as the average of the preceding 28 years.
The mean ' of all the lowest daily readings was 37°° 4, being the same as the average of the preceding 28 years.
The mean daily range was 11°°7, being the same as the average of the preceding 28 years.
The mean for the month was 43°°0, being 0°°9 lower than the average of the preceding 28 years.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869,

ELECTRICITY. CLOUDS AND WEATHER.
MONTH
and
DAY,
1869.
AM. P.M. AM. P.M.
Nov. 1 v, ci, ci-cu, sl-f, h, d 10, h, f, th.-r : 10, ci.-s, cu.-s : 10
’ 2 2 )
2 10 9,c¢i, ci.-cu, ci.-s, w: v,cl.-Cu,cl.~8,cu.-8, St.-W: 10, 5t.-W
3 10, W, T : v, el v, ci, ci.-cu, ci-s :8,ci,ci-cu,cis,cu-sf: 10
4 10, cl.-cu, ci.-8, 1, fr-h-sqs, glm v,ci.-cu,ci-s,n,fr.-sqs: v,ci.-en,ci-s,cu.-s,;sqs: o, ms
5 4, ci, ci.-cu, sl.-f 10, T ! 10, C\-T : IO, W
6 3, ci, ci.-cu, ci-8, h, w v, ¢i, ci.-cu, ci~s : 2, ci, ci~cu o, b, h-fr
7 10, ci.-s, cu.-8 v, h, sl.-f : . to,mb
8 10, ci.-s, cu.~8, oc.-th.-r, fr.-sqs. vieiei-cu,ci-s,h,w:  4,cl,cl-cuci-g,hf,: o, h
9 10, Ci.-8, CU.-8, 8C.-W 10,cl.-cu,ci.-8,n,r: vV, ci-g, cu-s ¢ o, f, d
10 10, ci.-s, cu.-s, sL-f, h.-fr 1, ¢i,h : wv,ci,ci.-cu,rsn: o, fr, m
11 o o o, h.-t, sl.-f, h o o : of,h
12 o o 10, h.fr, f 10, ci-cu, ci.-s, f :8cl.-cuci-s,cu.-s,f, : 10
13 o o vV, ms 2 10, W t 10, W 10, 8t.-w s 10, st.-w : 10, 8t.-w
14 o o 10, th.-r, sqs P10, W : 10,th. 1, w 10, th,-r v, th.-cl, th.-r, ln,-ha, ms
15 o o 10, th.-r : 10 : 10, ther 10, T, ci, ci.-5, cu.-s: 10 : 10 v :  o,ms
16 o o) 4, ci, ci.~cu v, ¢i, ei.-en  :v,ci, cl.-cu, ci-s : v, ci, ci.-cu, m
17 o o 10, th.-f 10, th.-f : 10, th-f : 10, th.-f
i8 o o o, th.-f, h.-d 1, ci, sl.-f : 3,0l 2,c¢i, h.-d,lu.-co, ms
19 o) o 10 10 v,cl-cu,ci-s,cu~s: o
20 o o o, d, h.-fr, h 1, cl-cu : 1,ci-8,h : o
21 o o o, h, skL.-f 4, cl.-cu s 10
22 o o 10, I, W 10, h.-r : 10, T : 10, th.-r
23 o o 10, glm v,ci,ci.-cu,cl-s,cu.-5: Io, sl-f : 10
24 o o 10, f 10, sL-f : 10, sk-f 10
25 o o o, th.-f o, th.-f 1,c¢i,h : 10, th.-cl, th.-r, m
26 o o I, ci, ci-cu, h 10, li.-cl, h : oh
27 o o) 10, T 10, h.-r : 10, C.-hier : 10, C.-T
28 o o 10, C.-T _: 7, ci.-s, cu.-s, sl.-f I, ci.-s, b, sl-f, w : 0, W, ms
29 7, ¢i, h.-fr, so.-ha 10, f, r : 10, T : 10, C.oT
30 10, T : 10, the-r v, 848 : oW : oW, m

HuMipITY OF THE AIR.

Temperature of the Dew Point.
The highest in the month was 55°*4 on the 15th ; and the lowest was 21°* 4 on the 3oth.
was 38°°2, being 1°+6 lower than the average of the preceding 28 years.

The mean
Elastic Force of Vapour.—The mean for the month was ois*231, being oi=* 019 less than the average of the preceding 28 years.
Weight of Vapour in a Cubic Foot of Air.—The mean for the month was 26+ 7, being of™* 1 less than the average of the preceding 28 years.
Degree of Humidity.—The mean for the month was 83 (that of Saturation being represented by 100), being 5 less than the average of the preceding 28 years.
Weight of a Cubic Foot of Air.—~The mean for the month was 549 grains, being 1 grain greater than the average of the preceding 28 years.
Croups.

9

The mean amount for the month, a clear sky being represented by o and a cloudy sky by ro, was 6°4.

OzonE.

The mean amount for the month, on a scale ranging from o to 1o, was 1°1.

WiIND,

The proportions were N. 6, S. 8, W. 15, E. 1,and Calmo. The greatest pressure in the month was 30"+ o on the square foot on the 2nd and 4th.

Rax.

Fell on 13 days in the month, amounting to 2™ 38, as measured in the simple cylinder gauge partly sunk below the ground; being o'*02 greater than the average fall of the

preceding 54 years.
Erecrricrry.—The insulating lamp was not burning from November 1 to 10, and on 29 and 3o.

GREENWICH OBSERVATIONS, 1869,

L



(Ixxxii) Resurts oF DAILY METEOROLOGICAL OBSERVATIONS

2 ,é - READINGS OF THERMOMETERS. Difference § §§ WIND AS DEDUCED FROM ANEMOMETERS. %éﬁ;’

WEE :%S £ between G OSLERS. RoBIN- %E

w5 2l (28 | e te . |S%is : oxel a2

MONTH| Phases | £5 8 Dow| 232 |G (a6 Greemwicn,| e Point 7og5g Preswre |35 |22
wa | oo |BES| DT e iif | gEsiMimer] ULIM | Safc s |23 |35,
DAY, | the |-S% c2 | Egg mometors read Air Temperature.| 22 5o General Direction. onthe g2 |Bwd
g Pl at 9b A, EEge square foot. |88 #E2
1869. | Moon. |EE S 253 | £5% 232 et E
_ Sg « & |Mean| Mean ,g%ga- S35 & < [Mean| ¥ §E§§ 5 wd - 5§§
g=s| 2 $ | Daily | Daily g;se Bag| & 2 |Daily| £ 5 g‘ég«: 8| . 138(|58¢|=3¢e
%"m@ éﬂ E Va.lue.'Value E"EEE EEE i§ E Value. § § Eg‘i"g AM. P.M. § é ég §§§ géé

in, o [ o [¢] o [} 2 o o ° ° © 1bs, | 1lbs. | Ibs. | miles in.
Dec. 1 . 29'882] 36'5{ 29°0| 32°3| 246, 57°1| 220|406 |39°4| 77|12 | 41|— 98] NNW: N Nby W: N | 2:gjoo|05)|378] 000
2 . 29'837] 337} 28'8| 31°2| 29°2| 359 | 23'1|39°4|37°4| 2'0| 4°2] O'O[—11'0 N NE 1'1{0'0| 00 146 000
3| New |29814]35'5)24°0 304 27°2| 58:3| 24°0|384|36'4| 32| 70| 00| —1rg| NNW: W: N N 3-2/0'0| 03 |238] 000
40 . 29759 36'7| 29'0| 32°6| 27°5| 389 | 235|364 |35°4| 51 (11°2| 0'0|— 9'6| NNW: NNE: NE EbyN: E |16701]12]416] 004
5 | poreest 135313 377 28:6 3476 302 45°4| 23'0|37°4|354| 44| 65| 40|— 76 NE NE: ENE o7{00|01 | 206|000
6 .. 30'328) 385 352 37°0| 355] 41°1| 3470|36°9|35'4] 1'5| 4°4| o0|— 51 ENE ENE 450’0 07| 384} 000
7 .. 30'029| 38-0| 32'8) 36°0| 34°8) 38'g| 304|364 354 | 12| 19| 0'0|— 60 ENE E: ENE 2'8/0°0| 0°6 {357 0'0c0
8 .. 29'777| 433/ 37°6, 40°0| 37°8| 46°q| 37°1|37°4|35:g| 22| 55| o'0|— 1'7 ENE E: ENE 2*0{0°0 | 0°2 | 191 | 0"00
9 .. 29'775] 420, 38:3/ 39'8 39°2| 44°6| 38:337°6|35'1| 06 279} 0'0|— 1'3 ENE E: ESE oojoo|oz{ 89} o000
10 | First Qr.|29-705] 435/ 380 41°2| 41°2 47°1| 380|379 |35°4| 00} 0'7| 0’0+ 02 Variable SW : SSW o'3j00l00| g7]o12
18 .. 29'278| 49'8 40'7| 46°0, 42°8| 528 | 40°1 | 374|354 | 32| 59| 04|+ 53 SSwW SSW: NNW | 55/ 00|06 350} 031
12 | A, 129:369)47°4] 33:8] 40°5 35'7| 67°9 | 302 40°4|38°4| 4'8| 8'2] 08— oI WSW: S8W SW: SSW 6'1/0'0{03 | 299 o'o1
13 .. 2q'203| 50°8| 3g°0| 468, 45°0| 56'5 | 30'8 | 404|384 | 18| 50| 00|+ 63 SSW SSW: SW  3o+|o1]4'4|627] 008
14 .. 29°327) 47°0| 38°0] 42°2 36'7| 597 | 33'2|405|38'6| 55} 78| 32|+ 1'8 WSW WSW 8:610'211'5|537 0’06
15 . 29'347| 47°0| 37°4] 42°4) 34°9| 62°7| 31°3| 40°9 | 389 | 7°5|13'4| 0’0+ 2°2 SwW WSW 24°0/0°1{2°4 650 0°34
16 .. 2°338] 558 36°4] 46°0| 42°8] 55'8 | 30'8 |41°4 | 3974 32| 56| 1'5|+ 60 WSW SW: SSW: WSW [30+|0°1 | 4°3!603] 0'59
17 .. 2G'602] 480 40°0| 432, 35°4] 60'7 | 317 | 41°4| 4074} 7°8| 9'9| 51|+ 34l WNW: W W: WSW  30t|oc0|2°41557] 000
18 | Full |29:331]558 424 51°6 54| 57°0| 381 |41°9|39:4| 12| 30| o0\ F+12'0| SSW: SW SW 30'0/0'0 | 2'9 | 614|015
19 .. 2q:235| 52+5] 40°8] 454! 38:3| 697 | 3670|436 | 41°4| 71| 90| 24|+ 60 SW: WSW WSW 3070/ 0'1 | 28 | 606 | 0°09
20 | plreen \129'444] 4479 360, 40701 36°1) 64°7| 292 | 44°4 | 42°4| 39| 59| 07|+ ©9 WSW SW: SSwW 64/ 00051 329] 0’00
21 .. 29'206| 42'7| 34°7| 38'4| 37°4| 56°g| 30°1 | 44°5|42°4| 10| 2°3| 00— 04 SSE NNW 1'gloo |02 | 213|077
22 . 29'399| 405/ 35:3| 37°4| 35'0] 409 | 343 |44'2 |41°4| 24| 35} 0z |— I'I{ NNW: N NE: NNE | 38lo0]|03]|261]0%00
23 .. 29'656) 43:6] 380 39'g) 34°1| 515 | 32'0 | 414 39'4| 58| g0} 37|+ 18] NNE NNE g0/ 00| 23| 521 | 0’00
24 . 29'837| 39°9| 30°8) 354 32'0| 48-7| 25'0 407|384 | 34| 55| 22— 24 NNE "NNE: N 48/0'0| 05397 000
25 .. 29:640] 33:6] 2g0| 30°q| 24°4| 64°6| 19'8 | 404|384 651 77 50|~ 67 N: NE NNE:NW: W, 15 00|02|270] 000
26 |IptQurter] 50:3751 30°0 24°0| 27°0| 21'5) 33'3| 17°0) .. | .. 55| 83| 2:g|—104] NW: N:NE NE 04/ 00|00 | 164 | 0’00
27 | Perigee. | 29559} 32°8| 236 285, 24°6| 39°6 | 167 | 354 334} 39| 81} 07— g8 NNE: N NNE: N 1'3{0'0| 02 | 260/ oro1
28 .. 29'812| 31°9| 21°3] 263 20°2| 33:5| 143 | 34°4 | 32°4| 6’1108 4°1]—109 NNW: WSW! NW: WSW | 2'0lo0|01]248]0'00
29 . 29'965] 40| 22°3 34°6/ 30°8| 453 | 156°9 | 337 32:1| 38| g'7| o0o|— 27 SwW SSwW 346/ 00| 03| 300] 000
30 .. 29713 397/ 35°2| 37°4| 26°2| 434 | 31°833'8 | 3274 11°2 12°2 75| oo Ssw S 3o0+{0'1 |24|536] 0co
31 . 29338} 42°7) 35'0 39'9‘ 397 4331 342|344 | 32:4| 02| 09| 00|+ 24 S: S8W SSW: 8 30{0'0{0'5}353] 020
— I——- T Sum um
Means .. 29'619} 420/ 33°4 37'9; 33'g| 50'4| 28'9|39°137°2| 40 67| 16|~ 1°9 s N R N L2V 25'77

BAROMETER READINGS FROM EYE-OBSERVATIONS.

The first maximum in the month was 29917 on the 1st; the first minimum in the month was 29'"* 597 on the 4th.

The absolute maximum ,, was 30401 on the 6th; the second minimum ’ was 29'%* 254 on the 11th,
The third maximum v was 29'"°436 on the 12th ; the third minimum ” was 29'"* 018 on the 13th.
The fourth maximum s was 29"+ 526 on the 14th; the fourth minimum . was 29!+ 261 on the 15th,
The fifth maximum v was 29" 636 on the 16th ; the absolute minimum was 28 782 on the 16th.
The sixth maximum »s was 29" 750 on the 17th ; the sixth minimum v was 29" 204 on the 19th.
The seventh maximum . was 29" 473 on the 2oth ; the seventh minimum . was 29"° 176 on the 21st.
The eighth maximum s was 20" 847 on the 24th ; the eighth minimum ys was 29'** 361 on the 26th.

The ninth maximum ss was 29'"* 978 on the 2gth.
The range in the month was 1!**61g.
The mean for the month “#as 29!+ 619, being o'+ 196 lower than the average of the preceding 28 years.

TEMPERATURE OF THE AIR,
The highest in the month was 55°8 on the 16th and 18th ; the lowest was 21°¢ 3 on the 28th.

The range 5y was 34°° 5. .
The mean s of all the highest daily readings was 42°°o, being 3°* 4 lower than the average of the preceding 28 years.
The mean . of all the lowest daily readings was 33°° 4, being 2°° 4 lower than the average of the preceding 28 years.

The mean daily range wus 8°*6, being 1°-0 less than the average of the preceding 28 years.
The mean for the month was 37°*9, being 2°+ 4 lower than the average of the preceding 28 years.




AT THE RovArL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (xxxiii)

ELECTRICITY. CLOUDS AND WEATHER.
MONTH
and
DAY,
1869.
A.M. P.M. AM. . P.M.
Dec. 1 4, ©i, ci.-s, sl.-sn o ) 1 o

2 10, sl.-f, glm 10, glm : g, ci-s cu-s : I0

3 7, ¢i, cl.-cu, sn, sl-f, h-fr v, ci, ci-cu, ci.-s, sn :v,ccl~cu,ci-s,cus,8n: o, h

4 10, ci.-8, Cu.-8, oc.-I, W 10, Cl,-8, Cu.-8, W : o, fr

5 8, ci.-cu, ci.-s, cu.-s 9, ci.-cu, ci.-s : 10

6 10 10 t 10 $ 10

7 o o 10 10 : 10 : 10

8 o o 10 10 : 10, f : 10, sL-f

9 o o 1o, f - 10, f : 10, 8l-f : 10, f, mt
10 o o 10, T : 10, f, mt 10, th.-f : 10, the-f : 10, f
11 ° o 8, ¢i, ci.-cu, sc 10, ci.-8, cl.-cu : 10, h.-1 : 10, T
12 o o 2, ci, f 7, ci.-cu, ci.-s, s, thor : 3, ci.-s, lu.-ha, ms
13 o o g, ci.-s, cu.-s, s¢, W 10, g : 10, ther, g : 10, th.-r, st.-w
14 v, oi, T { v, cieci-cu,mt: v, mt : o, d, lu-ha
15 1, st.-w 4, ci, ci.-cu, vi,-8 vV, ci, cl.-cu, oc.~th.r : ©
16 - g, ¢i, so.-ha 10, T : 10, h-r, g : 10, h-g
X7 I, ¢, w v, ci.-8 : 8, cl-g, f : 10, 8, mt
18 10, 8C, T, S48 10, 88 : 10, 8¢, fr.-h.-sqs: 10, T, fr.-h.-808
19 10, T, W T O, W vv, fr.-h.-sqs, th.-r : vv, st.-w, th.-r, 1
20 o o o, h.-fr 6, ci, ci.-s : 6, ci, ci-cu, ci.-8: 2, ci.-cu, ci.-8
21 o o 10, h.-r : 10, h.-r, gt.-glm‘ 10, glm, c.-1, f, sn : 10, 1, gt.-glm : 10
22 o o 10, sl.-f; glm 10, mt : 10, mt : 10
23 o o 3, ci, cl.-cu, cu.-s, w 3, ci, ci.-cu, el.-s, W: 4,c¢i,ci.-cu,ci-8,cu: 10,8l
24 o o 10 5, ¢i, ci-cu, ¢i-s, cu: 1, ci, ci-cu )
25 o o 10, Cu.-8, €U, SN #,cl,cl-cu,ci.-s,cu-s: 0 : o,8l-f
26 o o} 5, ci.-cu, sl.-sn 3, ci.-cu, ci.-s, cu : oh
27 o o 10, 8n v, ¢i, cu.-g, sn : 4ei,ci-cucu-s: 2, li-cl, hefr
28 w o o, h, sl.-f . 1,¢, ,f : 2,ci,ci-cu,h,sl-f: o
29 o o 1, ci o s 3,ci,ci.ecu,ci-s: 2, ci-g
30 o o |1, ci, st.-w 10, W : v, ci,cl-s,st.-w: 10, th.-cl
31 ° (o] 1o, T ‘ 10, T t 10, 110, ther

A

HumipiTy OF THE AIR.
Temperature of the Dew Point. ’
The highest in the month was 53°-1 on the 18th ; and the lowest was 14°+4 on the 28th,
The mean 'y was 33°°9, being 3°+4 lower than the average of the preceding 28 years.
Elastic Force of Vapour.—The mean for the month was o'"* 195, being 0”030 less than the average of the preceding 28 years.
Weight of Vapour in a_Cubic Foot of Air.—The mean for the month was 267+ 3, being 08" 3 less than the average of the preceding 28 years.
Degree of Humidity—The mean for the month was 86 (that of Saturation being represented by 100), being 2 less than the average of the preceding 28 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 28 years.

Croups.
The mean amount for the month, a clear sky being represented by o and a cloudy sky by 10, was 6 3.
OzoxE.
The mean amount for the month, on a scale ranging from o to 10, was 1'8.
Wixp.
The proportions were of N. g, S. 7, W. 9, E. 5, and Calm 1. The greatest pressure in the month was 30!"*o on the square foot on the 13th, 16th, 17th, 18th, 19th,
and 3oth. .
Ra.
Fell on 13 days in the month, amounting to 2!"* 77, as measured in the simple cylinder gauge partly sunk below the ground ; being o*83 greater than the average fall of the
preceding 54 years.

Erecrricrry.—The insulating lamp was not burning from December 1 to 6 and 14 to 19.

L2



(Ixxxiv) MaximMA AND MiNIMA BAROMETER-READINGS,

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 mercury 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.
1869. 1869. 1869. 1869.
d h m in. d h m ine d h m in. d h m in.
January o.22.40 | 29°'992 April 5.13.20:| 30032
January 1.15. 5| 29°496 April 7. 3.15 ] 2g8o1
2. 3.15 | 29°881 12.11.30 | 30°170
2.23.35 | 29°389 16. 5.10 | 28°+978
4. 8.55 | 29-922 18.1g. o:] 30°030
5. 2.35 | 29°452 . 20.10.28 | 29655
6. 4.35| 30°-167 25.19. o:] 3o-°160
6.13.10 | 29-96o 27. 4.30| 29991
8.22.30:| 30°3g0 28.11.20 | 30°200
14.15.35 | 29°416 . May 3. 12.15 | 29°530
18.22. 30:] 30-360 May 4.10.55 | 29890
21. 2.10 | 30°-030 6.16. 5: 28-975
21.23.25 | 30°23g 8.22.58 | 29°578
23. g.30: 29°930 9.22. 4| 29°333
24. 6.35 | 30°022 12.1g. 40 | 30°085 -
28.16. 40 | 28°-825 . 19. 5.15 | 29°270
30. 4.30 ] 29°496 22.19. oI 29°950
30.18.15 | 29-030 26. 4.10: 29°381
31. 3.35 ) 29202 29. 10. 30:| 30025
February 1. 1.55 | 28°810 30.22.58 | 29-gIo0
February 2.12.40 | 29°810 June 0.21.30:[ 30°130
3. 1.35| 29°602 June 4. 0.30 | 29761
4.23.30:| 30°120 5.22.15 | 30°149
8.15.50 | 29°345 7. 7-45 1 29°-946
1. 8.25!| 29-g6bo 8.10.30 | 30°110
12. 4.47 | 29°122 9. 6.25 ] 29°870
13. 6.56 | 30278 10. 9. o | 30°008
13.18.59 | 30°075 13.18.57 | 29°214
14. 23.30:| 30260 16.14.15;| 30°170
17.18.55 | 29505 19. 14.20;| 29°805
18.21.10 | 29860 22.20, 0| 30-0go
20. 4.30 | 29°725 26. 0.30 | 29-942
23.12. o:| 3o-210 27.20.20 | 30°145 Jul ¢
24. 7.45 | 29°710 uly . 0. 0| 29°723
24.20.15 | 29°945 4 July 6.23.50 | 29°985
25.11.30 | 29680 8. 3.45 | 29°840
26. 1. o| 30°035 10.15.20 | 30°250
’ 26.16.45 | 29°784 12. 8. 5| 29°885
27. 6. 5| 29°9go 13.19.35 | 30°143
28.16. 5| 29°380 18. 5.35 | 29813
March 1. 2. 5] 29°595 19.22.55 | 30023
March 1.23.20 | 28-965 ‘ 22. 4.35 | 29°'740
4. 8. ol 30-045 22.21.20 | 29°943
5. 3.20 | 29-668 26, 6.30 | 29°621
6.10.25;| 3o0-160 30.10.30 | 29°961
10.15. o | 29°215 August 1. 14. 30} 29°595
14.23. 40 | 29697 August 2.13.20 | 29°'817
16.19. 40 | 29158 3. 5.10| 29°628
18.12.35 29815 6. 9.35:| 30°181
19. 9. 5| 29°095 9- 5.45| 29°388
23. g.30:] 30135 11.21.15 | 29°937
27.16.45 | 29°260 13. 3.45 | 29°680
29.13. 40:| 29°770 17.11. 50%; 30°224
. 31. 4.35 | 29°'642 21. 5.50 1 30092
April 1. 10.30:| 29°*78c 22.10.20 | 30°'180
April 3. 12.30 | 29-202 24. 5. o| 30020




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(Ixxxv)

MAXIMA. MINIMA. MAXIMA. MINIMA.
Approximate Approximate Approximate Approximate
Mean Solar Time, Reading. Mean Solar Time, Reading. Mean Solar Time, Reading. Mean Solar Time, Reading,
1869. 1869. 1869. 1869.
d h m in. d h m in, d h m in, d h m in.
August  26.21.30 | 30°165 November 1.11.50 | 30°172
August  28.18. o| 29761 November 3.18. o | 29°285
September o.21.10 | 30°259 4.20.50 | 29°645
September 5.21. o | 29500 5.15.15 | 29135
7.10.10 | 29770 6.22.20 | 29°823
10. 6.50 | 2g-160 7.21.55 | 29°509
10.21.10 | 29°398 8.10.10 | 29 ‘800
11.17.30 | 28°580 9. 0.35 | 29513
12. 9.35:] 29°491 11.22. o 3o0°270
12.18.10 | 29°135 14. 2.15 | 29°745
13.18.30:| 29739 17.22.40 | 30°378
15.16.15 | .29 °295 22.13. 30:] 29031
16, 11.30:| 29°738 24.22.25 | 29°790
18.12.18 | 2g9‘o20 27.16. 5| 29°232
19. 14.50 | 29°440 28.18. o | 29-915.
20. 3.10 | 29°318 29.15.35 | 29°225
22.20.55 | 30°-084 December 1. 8.50 | 29°930
25.16. 5 | 29679 December 3.17. o:| 29°580
26. 20. 58 29 892 5.11.25;] 3o0°410
29.10.45 | 29°352 11 6.55 | 29-226
October 1. 8. 5 29°708 12.14. 5| 29°461
October 2. 7.15 | 29510 13. 9.30 | 29-018
5.23.10 | 30°105 14.11.50 | 29570
7.17.30 | 29°'920 14.18. 48 | 29°177
8.22. oil 30°-088 15.14.30 | 29650
13. 2.15 | 29'850 16. 9.58 | 28755
13.21.10 | 30°045 17.10. 20| 29°770
16. 7.50 | 29098 19. o.59 | 29°152
17. g.21 | 29°756 19.22.15 | 29°495
18.15. 20:| 29-180 20.23.55 | 29°170
21.23. 40 | 30°343 24. 7. 0| 29°861
23.18.15 | 29982 25.19. 0. 29°'345
24.21.30:] 30°115 29. 8.30 | 29°981
27. 0.45 | 29°592 31.18.15 | 29°0g1
29. 6.45 ! 3o0°110
29.21.50 | 29°724




(Ixxxvi) ABSOLUTE MAXTMA AND MINIMA BAROMETER READINGS, AND MONTHLY METEOROLOGICAL MEANS,

ApsoLute Maxima AND MiNima READINGS oF THE BaroMETER for each Month in the YEAR 1869.
[Extracted from the preceding Table.]

1860, * Readings of the Barometer. Range of Reading
MONTH. Maxima. Minima. in each Month.
in. in. o,
January...... Cereriaaas 30 *390 28 825 1565
February........ccvuen. 30278 28 ‘810 I 468
March.,.......cvvv 30 ‘160 28 *965 1°195
April......... seereeees 30200 28°978 I°222
May....... e 30 *085 28 *975 I'110
June.......... e 30°170 29 '214 0956
Julyeeesiveiinninnnnnn, 30250 29 *621 0629
August..e..un.. Ceeeeaas 30°224 29 *388 0836
September.............. 30259 28-580 1679
OCtObET v v v veevernnn.s 30343 29 ‘098 I°245
November.............. 30378 29 031 1347
December .............. 30410 28 755 1655
The highest reading in the year was 30'"410 on December s. vThe lowest reading in the year was 28580 on September 12,

The range of reading in the year was 1™830.




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (Ixxxvii)
MoxtaLY MEANS of RESULTS for METEOROLOGICAL ELEMENTS,
1865 MeanReading TEMPERATURE OF THE AIR. l . alfl;f:.a_ ) 31{3& v@ggfﬁ:f . %:dié?z% a'l
orms, | evmen, | Highest, | Toves | R " Moot ey tetptem Dty Man | wreot | Ko | e | RIS
I " | Month. | Highest. | Lowest. | F0ge |~ ture | PeWFoint! Vapour. Cﬁ‘ﬁ@ sy e
in. ° ° ° ° ° ° ° ° 1 in grs. grs.
January .. 29°861 559 263 29°6 460 365 g5 41°1 37°6 0225 26 o4
February..| 29°808 616 317 29°9 51-8 397 12°1 45°3 40°6 0253 29 06
March ....| 29°632 536 273 26°3 44°8 32°3 12°5 37°5 324 0" 184 21 o5
April .... 29°828 79°1 29°3 49°8 61°6 41°8 19°8 50°3 44°6 0°295 34 o'8
May...... 29'651 70'5 333 37°2 6o'7y 437 17°0 50°5 45°3 0°303 34 07
June .. 297920 87°5 356 519 674 46°0 21°4 553 4874 0°340 3-8 1
July...... 29°925 909 49°1 41°8 77°0 54°5 22°5 64'5 56°2 0453 50 1°7
August ...| 297967 | 89’0 | 42°1 | 46°9 | 723 | 52°4 | 19°9 | 60°8 | 521 | o0°'389 4'4 1°6
September.| 29°642 8o'o | 41°2 38°8 686 52-4 16°2 59°0 516 0°382 4'3 1°3
October...{ 29°867 73'9 27°9 46°0 57-5 42°0 155 489 442 0'290 32 07
November .| 29°765 588 26°8 3270 49°1 37°4 11°7 430 382 0°231 2'7 o5
December .| 29619 55°8 21°3 34°5 42°0 33°4 8:6 379 339 0°195 2°3 o'4
Means ....| 29°79p 714 327 38-7 58-2 42°7 15°6 49°5 43°8 0°295 3'3 o9
RaiN. WiNbp.
];\2 :-:e V?Vij:}lxt Mean Aﬁxog(tl From Osler’s Anemometer. :é?ro.m
of ofa Amount Numnber “ ::cl sg:;{:-
1869, Humidity. | Cubic of of the Ground.  INumber of Days for Mean Direction of the Wind g:ﬁgb]%; of |\ fean Dail ‘:;‘i’;o'
MoxTs. (Sat. Foot | Cloud. Rainy ' referred to and Days. Pressurey
= 100.) |of Air,| 0—10 Gauge | Gange different Points of Azimuth. ﬂfeu:g;gsl;llllre in Ibs. on ‘%E?-'E
Days. | read | read of tho Wind, the Square Qg % 5 i
Daily. |Monthly.| N. IN.E.| E |SE.| s [SW,| W. NW] 85 %er®| oot ééésﬁ
&rs. in, in.
January..... 88 553 | 72| 14 |2°92 .. ol ol 2| 7| 8lio| 2| o 2 066 276
February........ 84 547 7°2 13 | 2°34| 250 1 1| ol o 151 71 2 o 1°31 421
March .......... 83 553 | 7°71 17 | 1'41}| 151 711 2| 20 1} 3| 2] 3 o 076 341
April........... 81 542 | 61| 10 {1701 | 095 | 3| 6| 4| 2| 2|10 2| 1 o 037 271
May.....oonnet 83 538 74| 21 343 | 3°48 2 8 6| 3 2 7 2 I o 038 254
June..... Cheeenn 78 538 6°3 g |1'15] 120 6| 6| 1 1 1| 8 31 3 1 020 216
July......... 75 527 57 2 | 055 | o0'51 2| 5 2| 2 1] 1r 41 2 2 0'16 215
Aungust ......... 73 532 | 59| 11 [r21| 122 | 3| 6} 2 2| 1| 7| 5] 3 2 0°18 225
September....... 77 528 6°6( 13 [308| 310 | 1| 1| 1| 2| 3|14 7| o 1 096 348
October..... coel| 84 44 | 55 11 1777 1°81 | 4| 1| 1| 4| 2| 8] 5| 5 1 044 254
November ....... 83 549 6'14 13 | 2°38) 2740} 3| 1| 1| 1} i} 8} 4 o 0°62 334
December .......| 86 552 | 65| 13 {277 | 280 | 6| 5| 2{ of 3| 8| 3| 3 1 105 361
Means ..........] 81 542 | 6°5 Sx‘:; z4s'lg]; S;;Sn Sg;n S;r S:gl S:;n lSr;n Sg:l S;? Sll?




(Ixxxviii)

READINGS OF THERMOMETERS SUNK IN THE GROUND,

(L)—Recading of a Thermometer whose bulb is sunk to the depth of 256 feet (24 French feet) below the surface of the soil, at Noon
on every Day, except Sundays, Good Friday, and Christmas Day.

Days of
the ﬁonth, January. | February. { March. April, May. June. July. August. | September.| October. | November. | December.
1869. ¥
d o o o o o o o ] o o o o
1 53 02 52 *25 51 -54 50 '8¢ 5033 | 50°06 | 50-24 S 5156 5234 52 93 5307
2 52 87 52 21 5154 5088 S 5007 | 50°27 5076 5157 5235 52 g6 53 oy
3 S 5221 51 50 50-87 50 *31 5006 | 5028 5076 5157 S 52 *g2 53 07
4 5283 52 21 51 47 S 5025 | 5005 S 50 ‘80 5168 52 *41 52 *g6 53 ‘o7
5 52 81 5218 5147 5084 50°27 | bo*o7 | 50°33 5083 S 52 42 52 -g8 S
6 52 8o 5216 51°45 50 81 50 -25 5033 50 ‘8o 5168 52 46 52 g8 5306
7 5277 S s 5083 | 5025 | 5012 | 5035 | 50°87 5172 52 48 S 53 ‘o4
8 5277 52 *11 5136 5078 5021 | 5007 | 50°37 S 5175 5253 5303 5305
9 5275 5216 51,37 5075 S 50°08 | 5038 5092 5178 52 54 5298 5305
10 S 52 o7 5132 5076 50°+22 | 5008 | 5o°40 50°93 5178 N 53 *o2 5303
11 5267 52 03 5130 S 50°17 | 50°08 S 5095 5182 5258 53 02 53 ‘o4
12 52 66 52 00 5130 50475 50°17 | 5009 | 50°44 50 +g8 N 52 *61 53 +03 S
13 52 62 51 g6 5127 5073 5017 50 42 51 o1 5186 52 62 53 -07 5305
14 52 60 S N 5071 50°13 | 50°07-| 5o°46 51 *o4 5191 52 61 S 53 o1
15 52 60 51 *g1 5122 50 65 5013 | 5010 | 50°47 S 5192 5263 5311 5299
16 52 60 5192 5119 50 *62 N 5007 | 50°bo 5111 5195 52 +66 53 12 53 o1
17 S 5187 5117 50 58 50°11 | 50°09 | 50°57 51°11 5198 S 5310 52 +99
18 5255 5183 5118 S 50+08 | 50°11 S 5115 52 '02 5267 53 ‘08 53 +00
Ig 52 50 5183 5115 5056 5007 | 5013 | 50 °54 5117 S 52 *68 5313 S
20 52 47 5178 5112 5053 5007 5054 51 21 52 ‘o4 52 71 53 o9 52 '93
21 52 *3g S N 5053 50°07 | 5013 | 50°57 5123 52 +08 5276 S 52 *g2
22 52 43 5171 51 *0g 5053 5007 5014 50 "5g S 5211 5275 5311 52 +88
23 52 -39 51 +69 51 07 50 *50 S 5017 | bo-bg 5129 52°13 52 78 5310 52 *go
24 S 5168 5105 5047 5007 | 50°17 | 5060 51 34 5217 S 5310 5286
25 52 +36 5165 5105 S 50°07 | 50°20 S 51-37 5221 52 ‘80 5308 |ChristmasDay,
26 52 -36 5164 |GoodFriday.| 50°44 | 5006 | 5o-22 | 50°64 | 51°41 S 52 '83 5313 S
27 5233 51 62 5098 5043 5005 S 50 *64 5144 52 23 52 81 5312 52 79
28 5233 S S 5043 5003 | 5024 | 50°65 5147 52 26 52 ‘82 N 5275
29 52 *31 50493 5038 5003 | 50°24 | 50°67 S 5232 52 87 53 08 52 67
30 5228 5093 5036 S 50°24 | 5070 5149 5233 52 -88 53 04 5275
31 S 5093 5003 5072 5153 S 5273
Means, | 5258 5195 5123 50 64 50°14 | 50°12 | 50°49 5111 5194 52 64 53 05 52 *g5

(I1.)—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.

Days of
the glgnth, January. | February. March. April. May. June, July. August. | September. [ October. | November. | December.
1869.
d (o] o © o [<] o o o [¢] [+] o o
I 5137 49 °72 48 ‘88 4769 4800 | 5003 | 5181 S 55+92 56 56 5576 53«06
2 5137 49 °58 48 *87 47 66 S 50°11 | 51°87 5447 55 g1 56 52 55 72 5298
3 Ny 49 °53 4884 4760 | 48°16 | 50°14 | 51°94 | 54°53 55-92 S 5562 5287
4 51 25 49 °48 4883 S 4817 | 5018 S 5468 56 *06 56 *52 55 *52 52 ‘8o
5 51 22 4941 4884 47°54 | 48°30 | 50°27 | 5209 | 54°76 S 56 -51 55 41 S
6 5112 49 *36 48 -80 47 *51 4836 S 5211 5482 5612 56 *51 55 32 52 65
Vi 51 05 / S 47750 | 4843 | 5043 | 52°19 54 91 5617 56 *53 S 52 *55
8 51 02 49 °26 4871 47°45 | 4850 | bo'g40 | 5226 S 5623 56 *57 55-18 52 '47
9 5093 49°17 4869 47 °40 S 50°42 | 52°32 5504 56 26 56 *55 55 +07 52 *42
10 S 49°20 48 65 47 *38 4865 | 50°'47 | 52°41 55 o7 5624 S 54 *go 52 +29
11 5080 49°16 4862 S 4873 | 5050 S 55 ‘14 56 ‘29 56°53* | 5482 52 23
12 5074 49°11 48°58 47 37 4881 | 5056 | 52°59 55 24 S 56 *55 54476 S




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(Ixxxix)

(IL.)—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—concluded.

Days of i
the El;{'gonth, January. | February. March. April. May. June. July. August. | September.| October. | November. | December.
1869. .
d Rl o o o o o o o [ o o o o
13 5065 49 ‘04 4856 47 36 48 87 S 5256 55 -26 56 +31 56 *47 5471 5205
14 5061 S S 4737 48°94 | 5065 | 52°69 5532 56 *37 56 39 S 5188
15 5061 49 02 4845 47 34 4902 | 5074 | 5277 S 56 41 56 -39 5458 5178
16 5055 ‘49 03 4842 47 *32 S 50°76 | 5291 55 44 56 *43 56 41 5448 5171
17 S 49 ‘02 48-38 47 *32 49°15 | 5086 | 5302 5546 56 "44 S 5434 5152
18 5045 49 ‘02 4834 -8 49°19 | 5089 S 55 *52 56 51 56 *30 54 24 51-44
19 5040 49 00 4832 4737 4924 | 5109 | 5322 5553 S 56 28 5419 N
20 5033 49 o1 4824 4742 49 °35 S 5317 55 57 56 *49 56 27 54 o4 5120
21 50 *30 S S 47 47 49°43 | 51720 | 53°31 5564 56 56 5633 S 51°12
22 50 24 4895 4816 4753 49°44 | 51°32 | 53°52 S 56 54 56 24 53 -88 50°94
23 5016 48°95 4810 4762 S 5138 | 5361 55 70 56 60 5627 53 ‘8o 50-go
24 S 48°97 4806 47°74 | 49°61 | 51°46 | 53°65 55 76 56 *62 S 5368 5083
25 50-12 4895 48 *03 i 49°69 | 51°57 S 55 -81 56 *63 5614 5359 |ChristmasDay
26 50 08 48°96 |GoodFriday.| 47°77 49°72 | 5161 | 5387 55 -84 S 5612 5357 S
27 50 *02 4895 47 86 4783 49°77 S 5393 5586 56 58 56 04 53 51 50 *65
28 50 *co S S 4788 49°75 | 51°72 | 5398 55 -88 56 -57 55 *g4 S 5057
29 49 °95 47 81 4792 49°85 | 5174 | 54-12 S 56 -65 5594 5325 50°58
30 49 86 4777 47°98 N 5178 | 54°23 55 -82 56 *63 5587 5317 50 *53
31 s 4774 49°94 .54°32 | 5587 S 5049
Means .| 50°58 4916 4841 4755 49°04 | 50°86 | 52°g8 55+34 56 -36 56 -34 54 *50 51 71

(IIL.)—Reading of a Thermometer whose bulb is sunk to the depth of 64 feet (6 French feet) below the surface of the soil, at the

same times.
Days of
the é\gonth, January. | February. March, April. May. June, July. August. | September. | October. | November. | December.
1869.

d o o o o o ) o o o o o o

1 49 o1 4663 47 °48 45 50 49°88 | 5261 | 5513 S 6014 58 -84 5442 5015

2 49 ‘00 46°53 47 °45 45°48 S 5260 | 55:33 59 *8o 6014 58 ‘8o 5421 5010

3 N 4671 47 36 4547 50°24 | 52°53 | 5548 | 5g-84 6o-11 S 53°9g8 49°93

4 48 "40 46 ‘89 47 33 S 5032 | 52°52 S 59 '99 6018 58 *8o 53-82 49°77

5 4841 4697 47 '24 4553 50+53 | 52+62 | 5583 5998 Ny - 58476 5374 - S

6 48-30 47°10 47°15 45°54 | 50°65 S 5593 | 59-91 60 ‘09 58+73 5363 49°33

7 48°20 S S 4569 | 50°78 | 5294 | 5612 5992 59 ‘97 58-68 S 49 ‘10

8 48°16 4738 46 g6 4564 50°86 | 53-o1 | 56-33 S 59 *97 58 -62 5352 48 ‘g1

9 4820 4748 46 89 4570 S 53+25 | 56-50 | 59°8yg 59 -97 58 -53 5336 48°79
10 4762 4679 4580 51°20 | 5353 | 5670 59 -89 59 '94 S 5315 48 62
I1 48 °38 4774 4671 S 5128 | 53°81 S 5976 6o ‘02 58 *41 53 o1 48 ‘50
12 48 '44 47 82 46 62 4627 5153 | 5407 | 5717 5978 S 58 °43 52 '88 S
13 48 41 4788 4653 46 50 5161 S 5725 59 68 6o 07 58 -34 52 *69 48 *40
14 4845 N S 4675 | 5165 | 54°37 | 57°47 | 5961 60 ‘10 58 28 S 48°30
15 48°43 48 ‘02 4631 47 ‘04 5170 | 5457 | 57°68 S 60 ‘o4 58 -29 5225 4797
16 48 37 48 05 4623 47 *38 N 5465 | 57-92 59 *54 59 *go 58 *28 5210 48°14
17 S 48 ‘04 4613 4771 5177 | 5477 | 5809 59 "44 59 *81 S 52 ‘oo 4769
18 4826 4805 46 *02 S 5177 | 54°80 S 59 *42 5977 5799 5195 47 "84
19 48 '25 4809 45°93 4822 5182 | 54°'86 | 5834 | 59-36 S 57 -67 5198 S
20 4822 4810 45 ‘8o 48-:38 | 5193 S 5849 | 59°33 59 59 57 ‘49 51 -89 47 88
21 48 *20 S S 4846 5202 | 54-71 | 5873 | 59°32 59 60 5730 S 4778
22 4813 48°11 4572 4855 | 5200 | 5471 | 5g-03 S 59 46 56 91 5173 4769
23 48 o1 47°97 4568 48°64 N 5469 | 59°13 | 5g°27 59 ‘41 56 66 51 60 47°83
24 S 47 °91 45 64 48473 5203 | 54°63 | 5924 | 59°32 59 -25 S 5138 47 87
25 4772 4779 45 '62 S 5210 | 54°63 S 5941 5915 56 06 51°23 |ChristmasDuy]
26 4753 4778 |GoodFriday.| 49 ‘o1l 5210 | 5469 | 59°62 5949 N 55 *go 51113 S
GREENWICH OBSERVATIONS, 1869. M



(x)

READINGS OF THERMOMETERS SUNK IN THE GROUND,

(I1L)—Reading of a Thermometer whose bulb is sunk to the depth of 6-4 feet (6 French feet) below the surface of the soil, at the
same times—concluded.

Days of
the h/ionth, January. | February. March, April. May June, July. August. | September.| October. | November. { December.
1869.
d o o o ° o o o (e} o o =] o
27 4733 4757 45 56 49 °17 5216 N 59 67 5958 58 *g7 55 *66 5103 4772
28 4712 S N 49 °37 52+22 | 5477 | 59°68 59 69 58 :g6 5545 S 47 56
29 46 96 4559 49 °51 5260 | 5487 | 59°83 S 59 ‘00 55 28 5038 47 42
30 4673 4559 49°72 N 5500 | 5g°88 5987 58 *94 54°99 50 28 4721
31 S 4553 52 *62 59 89 60 *05 N 47 05
Means. | 4810 47 *59 4638 47 °29 51°51 | 54°01 | 5779 59 66 5971 5758 52 44 48 *37

(IV.)—Reading of a Thermometer whose

bulb is sunk to the depth of 3°2 feet (3 French feet) below the surface of the soil, at the

same times.
Days of
[the Month, January. | February. | March. April. May. June, July. August. | September. | October. | November. | December,
1869.
d ‘ o ) o [<] [ o o [ <] [°] o o
1 4469 44 °07 4472 42 *24 5172 | 52+35 | 5778 S 62 *52 59 *36 49 70 45°78
2 4425 44 °75 4452 42 44 S 5237 | 5795 63 o2 62 "0o 59 *27 49 '88 4520
3 S 4479 4435 4255 5174 | 5282 | 5809 62 62 61 58 S 50 17 44 '58
4 4448 44 "85 44 02 S 51-8o | 53°39 S 62 46 61 37 5893 5046 44°12
5 44 762 4525 4363 42°9go0 | 5168 | 53°82 | 58+94 | 6229 S 58 72 50 51 N
6 4478 4564 43 5o 43 00 51 *40 S 59 *30 62 22 61 29 58 48 50 22 4342
7 4478 S N 4338 5157 | 55°15 | bg 73 6218 61 46 5818 S 4330
8 44 °94 46 °11 4341 4408 | b1-g6 | 56°19 | 60°10 S 61 62 58 *02 49 '81 43 -37
9 4533 4638 4318 4475 S 5705 | 6048 6164 6195 5817 4958 4353
10 S 46 59 4308 4523 | 5240 | 57°42 | 6077 | 61°52 62 12 S 49 28 4367
11 4581 46 62 43 o1 N 5261 | 57-38 § 61 32 62 21 58 68 4887 4391
12 4565 4679 42°75 4649 52+94 | 5720 | 6130 61 ‘02 S 58 *80 4817 S
13 4538 46 85 42 59 47°45 | 5285 S 61°46 | 60°73 61 29 58 63 4757 44 °49
14 45°19 S S 48°38 | 52+69 | 57°26 | 61°76 | 6078 6071 58 *51 S 4451
15 4497 46 07 4214 49°15 | 52+62 | 5735 | 61°78 N 6032 58 ‘o2 48 “06 44 +6o
16 4504 46°12 41°98 49 68 S 5693 | 6209 | 60°56 60 *30 5754 48 67 44 62
17 S 46 21 4184 4963 52+62 | 56+40 | 6241 60 *52 60°13 S 49 o1 4431
18 4550 46 40 4173 S 5260 | 5585 S 60 *56 6o 10 56 29 49 *o1 44°52
19 45+38 4645 4184 48 g1 52+61 | 5561 | 6326 6027 S 5479 4870 S
20 45°14 46 22 4205 48 *bg 52 +67 S 63 +50 6027 5998 5422 48 46 4530
21 4464 S S 48°58 | 52+53 | 55°18 | 6352 | 6032 5957 53 ‘50 S 45 00
22 44°12 4568 42°19 4872 52+27 | 5506 | 6374 S 59 *00 53 ‘o1 47 *52 4445
23 43 67 4521 42°27 4903 S 54+98 | 63:87 | 6071 58 76 5278 4733 4425
24 S 4471 42 27 49 42 52+33 | 5515 | 6408 61 28 58 +68 S 47°19 44 09
25 4276 4438 4218 S 5263 | 5542 S 6171 59 o0 52 73 47 01  |ChristmasDay)
26 42 ‘20 44°32 |GoodFriday, 50 °22 5313 | 55°80 | 63°98 62 10 S 52 *55 4682 S
27 42 *00 4457 42 52 5056 | 5370 S 63+70 | 6260 59 *29 5215 4686 4285
28 42 ‘10 S S 51°03 | 5393 | 5677 | 6340 | 6318 5918 51 28 N 42 *20
29 42 °51 4223 5146 | 53°53 | 5731 | 63°25 S 5917 50 46 46 60 41°72
30 4318 4211 5180 S 5759 | 6289 | 6346 5916 49 *go 4618 41°25
31 S 42°04 52 40 62 *87 63 02 N 41 04
Means .| 44°35 4563 4278 47 *30 5250 | 55°68 | 6170 61 *63 6049 5588 4852 4366




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(xci)

(V.)—Reading of a Thermometer whose bulb is sunk to the depth of 1 inch below the surface of the soil, within the case which covers
the tops of the deep-sunk Thermometers, at the same times.

Days of
the l\y;[onth, January. | February. | March. April. May. June. July. Avugust. | September. [ October. | November. | December.
1869.
d o o o o o o o o o o o o
1 381 49°8 43°5 419 512 529 60 2 S 60 '3 60°2 476 380
2 42°7 46 2 420 430 S 58 -2 605 634 605 585 513 368
3 - S 47 2 382 444 556 57 °4 61 -0 60°5 59 *2 S 503 360
4 437 496 394 S 503 575 S 65 o 615 577 512 38 2
5 471 49°6 437 443 517 60 2 66 5 642 S 56 ‘5 46 2 S
6 43°3 49°7 428 471 54 -8 S 66 o 63 8 635 565 480 390
7 450 S S 49°9 563 67 0 655 61°5 638 565 S 390
8 48°3 517 388 49°8 557 65 o 67 °4 S 66 o 597 482 41°2
9 47°8 48°8 40°8 478 Ny 626 659 638 663 603 487 42 °0
10 N 493 397 493 572 599 643 605 644 S 425 420
11 42°8 514 396 S 55°4 58 5 S 598 618 607 405 460
12 42°7 478 39°5 57-3 547 59°8 688 60 2 S 59°1 398 S
13 42°2 42°9 390 55 -8 53+5 S 645 623 586 600 45°6 45°4
14 40°4 S S 588 541 575 647 613 58 -8 534 S 44°7
15 460 47 "0 380 572 551 575 663 S 609 555 514 44°0
16 440 47 ‘2 388 520 S 541 702 62 8 60 -0 56 '6 515 433
17 S 49°9 402 501 549 545 707 61°5 60-8 S 469 437
18 43°5 46°8 42 °8 S 548 545 S 603 627 488 42°5 48 4
19 430 441 43°5 47°3 527 5549 693 605 S 468 480 S
20 387 459 40 °2 501 52 °4 N 656 613 56 ‘2 443 435 430
21 39°c S N 519 53-7 548 651 60 *4 565 49 2 S 40°0
22 386 40°1 423 523 53 -0 55 2 69 ‘7 S 56 3 46°8 45-8 400
23 359 402 40°1 56 4 S 58 *o0 AR 643 596 495 441 41°3
24 S 42°2 41°3 54-0 56 *o 57 7 66 7 663 61°3 S 425 4077
25 467 41°2 428 S 58 *o0 59 *9 S 66 '8 619 470 410 |ChristmasDay
26 39°4 46°4 |GoodFriday.!| 543 588 613 695 68 5 S 472 46 -0 S
27 40°9 472 399 568 58 o S 662 703 586 427 456 34°5
28 451 S N 58+3 512 62 6 62 '8 705 590 40°2 S 330
29 47 4 399 542 50 *o 60 5 63 -6 S 61 '8 44 °0 407 3549
30 452 41 °2 540 S 613 66 5 63°5 630 450 41°3 370
31 S 420 520 678 60 °5 s 400
Means 430 468 40°8 515 543 586 66 2 632 6o g 52 4 458 40°5

(VL)—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.

Days of
the géonth, January, | February. March. April, May. June, July. August. | September.| October. November, | December.
1869.
d o o] o o o o o o o o o o
I 37°8 510 422 448 513 62 o 61 2 S 67 "2 648 505 36 o
2 452 44 °5 430 487 S 699 634 67 "2 618 58 7 565 332
3 S 516 386 480 613 645 639 580 58 o S 51+5 355
4 466 530 42°1 S 461 61 °g S 725 725 588 508 365
5 497 556 49°6 519 580 70 4 76 *5 68 7 S 59 ‘6 47°7 S
6 457 56 4 441 499 6o-1 S 701 65 6 677 62°5 47 0 375
Vi 435 S S 574 621 83°5 69 6 684 70 *0 639 S 375
8 506 539 388 5319 56 1 71 ‘0 74 0 S 717 678 53-8 41°5
9 48°5 47°2 440 467 S 685 725 69 "o 72°8 703 53 -0 41°6
10 S 530 395 573 640 62 o 705 615 65 o S 395 425
11 395 54 2 40°0 S 56 -2 63°1 S 615 678 700 41°5 485
12 40°9 48 7 42°1 70°8 605 64 °5 824 67°3 S 68+3 40°3 h
13 39 2 425 40°9 66 7 61 2 S 663 647 613 62 ‘5 50 "0 48°7
14 373 S S 730 574 55 g 703 64°8 631 533 S 460
15 47 0 47°1 378 572 60 o 617 71°5 N 63 -3 570 554 46 -0




(xeii)

READINGS OF THERMOMETERS SUNK IN THE GROUND,

(VL.)—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—concluded.

Days of
the l{donth, January. | February. March. April. May. June. July. August. | September.| October. | November. | December.
1869. .
d [+] o o e L] o o [+ ] o o [+
16 457 515 388 503 S 530 808 69 ‘o0 64 0 577 570 459
17 S 52°3 3949 48 4 59 ‘o 54 0 823 648 637 S 433 45°2
18 44°6 47°2 38°8 S 53+9 54 0 S 67 *0 67 o 483 430 540
19 402 478 457 528 510 62 7 708 623 S 443 535 S
20 372 47°6 382 516 572 N 66 -8 665 576 45°8 430 44°0
21 38 4 S S 586 6o g 541 679 69 ‘8 62 o 53 1 S 42°2
22 38 -8 349 438 6o 2 56 *1 578 834 S 606 460 46°5 370
23 314 40 °2 40°1 645 N 64°1 758 687 650 53-5 41°0 41°2
24 S 458 432 581 639 636 697 765 65 o S 40°5 375
25 403 41°8 49°6 N 675 67 7 S 79°1 71°0 452 375 (ChristmasDay
26 428 49°5. |GoodFriday| 63°0 640 72 °0 768 825 N 46 2 472 S
27 44°2 49 °8 40°5 68 4 601 70°9 835 63°3 396 465 318
28 49°6 S S 71 *0 462 678 610 828 64 0 377 N 280
29 505 383 59 *6 503 66 5 715 S 72°1 487 380 39°9
3o 480 43°1 617 S 645 720 663 679 466 382 372
31 N 458 530 71°5 677 : N 41°9
Means . 432 486 41°9 575 5746 639 716 691 656 55 0 466 40°6




AT THE RoOYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (xciii)

WeErLY MEANS of READINGS of THERMOMETERS.
Th . Thermometer
ermometers sunk in the ground. inclosed in
the box which covers
1860, Bulb Bulb Bulb Bulb Bulb the Seepr oy Ther-
. 24 French Feet | 12 French Feet 6 French Feect 3 French Feet 1 Inch mometers, and
da d o o o o o o
January 1 to January 7 52-85 51°23 4855 4460 43°3 447
8 to 14 52-68 50°79 4834 4538 44°'0 42°7
15 to 21 5252 5044 48°'29 45711 42°4 42°2
22 to - 28 52-37 5010 4764 4281 41°1 41°2
29 to February 4 52°24 49°69 46°74 44°02 47°6 49°8
February 5 to 11 5212 49°26 4738 46°10 50°1 534
12 to 18 51°91 49°04 47°98 46°41 469 482
19 to 25 51°72 4897 4799 4544 42°3 430
26 to March 4 51°55 4889 47°49 44°42 42°8 442
March 5 to 11 51-38 4872 4696 43730 40°9 42°7
12 to 18 5122 48°46 46°31 42°17 39°7 39°7
19 to 25 51709 48°15 4573 42°13 41°7 4374
26 to April 1 50°93 4777 45°55 42°23 41°0 425
April 2 to 8 5083 47°54 4554 43706 46°4 516
g to 15 50°72 47°37 46° 34 46791 544 61°9
16 to 22 5056 47°41 4812 49°02 50°6 536
23 to 29 50° 44 4779 49°07 50°29 557 64°1
30 to May 6 50°29 48°16 5022 51°69 52°g 56°4
May 7 to 13 50" 20 48°66 51°21 52+3g 555 60°0
14 to 20 50°10 49°15 5177 5263 540 56°4
21 to 27 50'06 49°61 52°07 5276 562 62°1
28 to June 3 50°05 49°97 52°53 52°go 536 576
June 4 to 10 50°08 50°36 52'98 5550 62'0 695
11 to 17 50°08 5068 5437 5709 570 587
18 to 24 5014 51722 5473 5531 560 59°4
25 to July 1 50°23 51°71 5485 56-78 61°0 66°6
July 2 to 8 50" 32 52°08 5584 59°02 64°5 69°6
g to 15 50743 52°56 57°13 61°26 655 72°2
16 to 22 50°55 53°19 5843 63°09 684 75°3
23 to 29 50°63 5386 59°53 6371 667 70'9
30 to August 5 5076 5450 59° 90 6269 646 683
August 6 to 12 5091 55°04 59° 86 61°65 61°6 655
13 to 19 51°10 55-42 5951 6057 61°4 65°4
20 to 26 5131 55472 59°36 61°06 64°6 73°8
27 to September 2 51°51 55-88 5991 6280 643 71°5
September 3 to 9 5170 56°13 60°03 61°54 634 688
10 to 16 51-87 5634 6001 61°16 6o*y 64°1
17 to 23 52°06 56°52 59°61 5959 58y 626
24 to 30 5225 5661 59'05 59°08 6o'g 67°2
QOctober 1 to October 7 5241 56°52 5877 58:82 57°6 614
8 to 14 52°58 5651 5843 58°47 58°g 654
15 to 21 52°68 56°33 57°84 5573 50°2 51°0
22 to 28 5280 56 12 56 1 5242 45°6 44°7
29 to November 4 52°g2 55°74 5445 5009 48°2 508
November 5 to 11 53*00 55-12 53+ 40 4971 457 47°1
12 to 18 53-08 54°52 5231 4841 46°3 48°2
19 to 25 53 10 53-86 51°63 47°70 44°1 437
26 to December 2 5308 53+ 16 50°51 46°24 41°4 39°8
December 3 to 9 5306 52°63 4930 4372 39°2 383
10 to 16 5302 51°99 4832 4430 44°2 46°3
17 to 23 52°94 51719 47°78 4464 42°7 439
24 to 31 5276 50°61 47°47 42°19 368 36°0




(xciv) CHANGES OF THE DIRECTION OF THE WIND,

ABSTRACT OF THE CHANGES OF THE DIRECTION OF THE WIND, AS DERIVED FROM OSLER’S ANEMOMETER.

By direct motion, in the following statements, is meant that the change of the direction of the wind was in the order N., E., 8., W, N.. &c.
by retrograde is meant in the order N., W., 8., E., N., &ec.

d h
1868. Dec. 31.12. The direction of the wind was W.S. W,
186g. Jan. 31. 12. »s »s S.W., which implies a retrograde motion of 221°

OnJan. 7. 8.45%, the trace was shifted to the next set of lines downwards, implying direct motion of 360°,
Therefore the whole excess of direct motion in the month of January was 3373°

1869. Jan. Sdl. 11;. The direction of the wind was S. W,
Feb. 28. 12. a5 s S.W., which implies no change.
On Feb. 20. 22, 213, 221, the trace was shifted to the next set of lines upwards ; on Feb. 24, 8% 3om, 124, 2b, 45m the trace was shifted
to the next set of lines downwards, implying retrograde motion of 720°% and direct motion of 720°,
Therefore there was no change in the month of February.

1869. Feb. 28. 12. The direction of the wind was S.W,
March 31. 12. . . N.N.E,, which implies a direct motion of 1571°.
On March 3. 22, 4% 22h, 74, 22h, the trace was shifted to the next set of lines downwards ; on March 162, 222, 194, 22h, 244, gb, 15™, the
trace was shifted 1o 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 March was 157%°.

1869. March 31.12. The direction of the wind was N.N.E.
April 3o. 12. » ’s N.E., which implies a retrograde motion of 3371°.

On April 1. 22, 14% 22" 24% g™ 15™, the trace was shifted to the next set of lines downwards; on April 264, 22%, the trace was
shifted to the second set of lines upwards ; and on April 34 gb. 15™, 114, gb. o™, 224, 201, 45m, 264, 1k, 45m, 294, 2B, 45m,
to the next set of lines upwards, implying direct motion of 1080° and retrograde motion of 2520°,

Therefore the whole excess of retrograde motion in the month of April was 17774°.

1869. April 3%). ;lz. The direction of the wind was N.E.
May 31.12. » " N.E., which implies a direct motion of 360°.
On May .22, 19, 218, 15™, 34 22b, 249, 2k, 4o™, 254 221, the trace was shifted to the next set of lines upwards; on May 28, 22h,
6%, 21, 45™, the trace was shifted to the second set of lines downwards ; and on May 24, 1b, 24, 4b, 34, ob, gd, 22b, 174, b, 3om,
219, 221, 239, 41, 30m, 234, 22, 294, 221, to the next set of lines downwards, implying retrograde motion of 1800° and
direct motion of 4630°. '
Therefore the whole excess of direct motion in the month of May was 3240°

1869. May .[311. 1;. The direction of the wind was N.E.
June 3o0. 12. ' . N.E., which implies no change.
On June 5. 22, 64, ob, 84, 228, 119, 22B, 164 gh. 45m, 224, 61, 3om, 224, 20b, 45™, the trace was shifted to the next set of lines down-
wards ; on June 274, ob. 4om, the trace was shifted to the second set of lines upwards; and on June gd 2h, 45m,
134, 21h, 174 22B, 263, 6b. 30m, 274, 5h, 20™, 284, 22b, 309, 2k, 45, to the next set of lines upwards, implying direct
motion of 2520° and retrograde motion of 3240°
Therefore the whole excess of retrograde motion in the month of June was 720°

1869. June 3do. :2. The direction of the wind was N.E.
July 3r.12. » ” W.S.W., which implies a retrograde motion of 1574°.
On July 2. 2.45%, 7% 2h. 45m, 214, 2b, 45m, the trace was shifted to the second set of lines upwards ; and on July 3% 7b, 3om, 34, 22h,

4% ob, gd 3h. 3om, 197 221, 287, 2B, 45m, to the next set of lines upwards ; on July 4% 22% 11°% 8k, 30m, 204, 225 the
trace was shifted to the second set of lines downwards; and on July 4% 8b, 5% ob, 8% 2h, 45m, 119, oh, 129, oh,
164, 217, 179 2k, 45m, 174, 8h, 45m, 224, 1oh, 4om, 249, 21, 45™, 249, gb, to the next set of lines downwards, implying
retrograde motion of 4320° and direct motion of 6120°.

Therefore the whole excess of direct motion in the month of July was 1642%°.



AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. (zev)

d h
1869. July 31.12. The direction of the wind was W.S.W.
Aug. 31.12.

29 2>

E.N.E,, which implies a direct motion of 180°.
On Aug. 6. 22, 10 1b, 15%, 124, 2B, 45m, 154, gh, 30m, 219, 8b, 45m, 224, 61, 15™, 224, 200, 457, 3ot 2h, 45™, 314 gh. 30", the trace was

shifted to the next set of lines downwards ; on Aug. 254, 2b, 45m, 294, 22h, the trace was shifted to the second set of

lines upwards ; and on Aug. g% 2h. 30m, 14% 22b, 314, 2B, 45m, to the next set of lines upwards, implying direct motion
of 3240° and retrograde motion of 2520°.

Therefore the whole excess of direct motion in the month of August was goo®.

d h
1869. Aug. 31.12. The direction of the wind was E.N.E.
Sept. 30. 12.

bR 2

S.S.W., which implies a retrograde motion of 225°
On Sept. 2.22, 34, 22b, 8% b, 45m, 11% 22%, 28%, 221, 304, 2h, 45m the trace was shifted to the next set of lines upwards; and on
54, ob, to the second set of lines upwards; on Sept. 54 221, 184, 2. 45m, 30d, 6h, 15m, the trace was shifted to the next

set of lines downwards, implying retrograde motion of 2880° and direct motion of 1080°.
Therefore the whole excess of retrograde motion in the month of September was 2025°.

d b
1869. Sept. 30.12. The direction of the wind was S.S.W.
Oct. 31.12. ys

»s W.N.W., which implies a direct motion of go°.
On Oct. 2.

. 15W, 49, 221, 74 ok, 45m 84, 22h 1o 220, 314, ob, 15™, the trace was shifted to the next set of lines upwards; on
Oct. gd. 23h, 45m, the trace was shifted to the second set of lines downwards; and on Oct. 74. gb. 0™, 74, 22h,

114, 200, 45™, to the next set of lines downwards, implying retrograde motion of 2160° and direct motion of 1800°.
Therefore the whole excess of retrograde motion in the month of October was 270°

d h

186g. Oct. 31.12.

The direction of the wind was W.N. W.
Nov. 30.12.

2> b

N.N.W., which implies a direct motion of 45°.
On Nov. 17. g.20%, 174, 211, o™, the trace was shifted to the next set of lines downwards ; on Nov. 272 2b. 45m 29d, 22b, the trace

was shifted to the next set of lines upwards, implying direct motion of 720° and retrograde motion of 720°.
. Therefore the whole excess of direct motion in the month of November was 45°.

da h

1869. Nov. 3o. 12.

The direction of the wind was N.N.W.
Dec. 31.12.

22 >

8., which implies a retrograde motion of 1574°.

On Dec. 10. 2. 30™, the trace was shifted to the next set of lines downwards, implying a direct motion of 360°.
Therefore the whole excess of direct motion in the month of December was 2023°.

The whole excess of direct motion to the end of the year was 17324°.

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., 8., W., &c., or in direct motion, and decrease with change of direction in the order N., W., 8., E., &ec.,
or in retrograde motion, gave the following readings :—

On 1868, December 314, 121 .o .

On 1869, December 314, 120 ., .

. . . . . .. 825
Implying an excess of direct motion, during the year, of 4 go revolutions, or 1764°.



The Monthly Cylinder Gauge was under repair in the month of January.

(xcvi) AMOUNT OF RAIN COLLECTED IN EACH MONTH.
AMOUNT OF RAIN COLLECTED IN EACH MONTH OF THE YEAR 1869.
Monthly Amount of Rain collected in each Gauge.
869, Self- Second On the Roof | On the Roof On the Roof Cylinder Cylinder
MONTH. régis terinf;g a :ucgo: 1 n f.ih 00! n f«:h 00! Ph ct)f the . Crosley’s. partly sunk | partly sunk
Oster's |, Oslers o o | Thermometer Grownd | Ground
Anemometer, | Anemometer. Octagon Room.|  Library. Shed. read daily. read Monthly,
in. in, in. in, in, in. in, in.
January............. 1°36 125 169 131 232 238 2 °92 .-
February............ I°25 I°22 176 1°76 2°24 2-33 2°34 250
March........ ... 0°30 031 074 1°12 1°35 1°36 1°41 1°51
April.......coivnuen.] 0°57 0°54 081 0°8o 098 1°03 1°01 0°95
May....coonnennnnnn | 2-38 2 °47 2 ‘8o 315 3+39 327 343 348
June.......o0iunne . 0°80 0'78 0°'99 106 1°13 I°14 1°15 1°20
July.........co000] 043 047 0°53 057 o*6o 056 0+55 051
August ........v000.| 083 079 105 086 1°16 1°21 1°21 122
September......... . 20y 2ol 249 2 '20 3-02 2497 308 3-10
October..eevvvenenn. 1°23 122 1°66 1°38 1°72 1°70 1°77 181
November ... ....... 1°75 1°84 2°12 2°09 2 *30 2°'14 238 2 '40
December ........... 1°74 175 2°17 2 ‘ol 265 253 277 280
Sums.......o.0l] 14071 14°65 18 81 1831 22 °86 22 '62 24 ‘02 .
The heights of the receiving surfaces are as follows :
Above the Mean Level of the Sea. Above the Ground.
Ft. In. Ft. In.
The Two Gauges at Osler’s Anemometer ........c...... 205 6 e 50 8
Gauge on the Roof of the Octagon Room ......... e 193 28 ...oLll 38 4%
Gauge on the Roof of the Library ............. .. 00, 177 2 ceeniaes 22 4
Grauge on the Roof of the Photographic Thermometer Shed 164 10 cevenans 10 0
Crosley’s GAUZe . coeviivnriireneiireaeenanasseanans . 156 6 ... 1 8
The Two Cylinder Gauges partly sunk in the Ground .... 155 3 heseens o 5
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(xcviii) OBSERVATIONS OF LUMINOUS METEORS,
Month and Da Greenwich Mean Apparent Size Colour Duration Appearance Ll\?;tgetg’:f No,. for
1869. v Solar Time. Observer. of Meteor in of Meteor. of Meteor in and Duration Path Refer-
Star-Magnitudes. Seconds of Time. of Train. in Degrees. | €7%"
h m o

April 21 10. 33. 40 M. 1 Bluish-white 1°5 None 20 1
” 12. 4.30 M. 2 White 1 None 20 2

May 8 10. 8.45 M. 2 White 0’5 None 10 3
31 9.49. © W. Jupiter X 2 Yellowish 3 Train 40 4

» 11. 5g. 30 Ww. Bluish-white 1 None 10 5

June 5 10.25. o S. 1 Reddish 1°5 None . 6
6 11.43. 20 W. 1 Yellowish 2 Train 15 7

7 11.24. 50 M. 2 Bluish-white 0'5 None 10 8

» 11.51.15 Ww. 1 Yellowish 2 Train 10 9

July 11 11.57. © . 2 Bluish-white 0’7 Slight . 10
16 10. 32. Bo M. I Bluish-white 1 None 20 11

21 10. 34. 26 S. 1 Bluish-white None 12

August 9 10.23. o S, 2 White 1°5 Fine 20 13
. 10.46. o S. 3 Bluish-white o5 Slight 14

” 10. 47. © S. > 1 Bluish-white 1'5 Fine . 15

» 11.11.53 S. Jupiter Blue 1'5 Slight 25 16

» 11,23.53 S. 1 Blue 270 Slight 25 17

» 11.30. 10 S. 3 . o'5 Slight . 18

. 11.36. 19 S. 1 White . . Fine, sparks . 19

” 11.44. 29 S. 2 Yellow 3 None . 20

11.54. 32 S. 2 -Yellow 0'3 . . 21

» 11.57.52 S. 1 Bluish o'5 Slight .. 22

1o 9.54. 20 M. 1 Reddish-white 1'5 Train 15 23

’ 10. 18. 40 M. 2 White o'5 None ‘10 24

. 10. 25,15 M. 2 Blue o'5 None . 25

12 8.37.23 S. 1 Yellow 2 None 30 26

» 9.18. 10 M. 2 Blue 1 20 27

s 9.29.36 M. 2 Blue 1 . 10 28

’ 9. 41. 45 S. 2 . o'5 None 15 29

» 9. 47. 33 S., M. 1 Bluish 1'5 Fine 30 30

” 9. 54. 56 M. 2 Blue 1 None 10 31

’ 9.55. 5 .S I Bluish-white o5 Small 10 32

’ 10, 2. 2 S., M. 2 Bluish-white . Slight .. 33

’ 1o. 7. 3 S, 3 . . . . None .. 34

’ 10. 7.44 M. 1 White 1'5 Slight 25 35

’ 10. 7.54 M. 3 Blue o'5 None 10 36

' 1o. 8. 5 N. 1 Bluish-white o'8 None 12 37

»” 10, 12. 29 S. 2 Bluish-white 0'7 Slight 10 38

» 10.18. 49 S., M. 2 Bluish-white 1 . .. 39

» 10.22. 6 S. 2 Bluish-white o5 Slight .. 40

» 10, 25. 49 M. 3 Blue 05 . 5 41

s 10. 31. 41 S., M. 1 Bluish-white - 0'7 15 42

» 10, 41. 31 M. 3 Blue o'd . 5 43

» 10. 46. 48 S. 4 . . . . . Slight .. 44

' 10.51. 46 N. 2 Bluish-white o'5 Fine 5 45

’ 10. 52. 47 S. 1 Bluish-white o5 None 15 46

” 10.53. 15 N. Jupiter Bluish-white o6 Train 10 47

s 10. 54. 4 M. 1 Bluish-white 1°5 . 15 48

» 11. 5. 41 S. 2 Bluish-white o'5 Slight . 49

’ I1. 5.55 N. 3 . . . 1 . .. 50

” I1. 7. © N. I Bluish-white 0'5 Train 10 51

s 11. 7. © M. 2 Blue i . 15 52

. 11. 7.27 S. 1 Bluish-white 07 None .. 53

” 11.12. 10 N. 3 Bluish-white 0'5 . 12 54

» 11.16. 19 S., M, 3 Bluish-white o'b None 5 55

’ 11.16. 45 N. 4 . . . 04 3 56




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(xcix)

No. for
Refer- Path of Meteor through the Stars.
ence.
1 | From Polaris fell vertically.
2 | From A Virginis inclined.
3 | From ¢ Leonis fell vertically.
4 | From direction of 5 Herculis towards Delphinus.
5 | From direction of Arcturus towards « Ophiuchi.
6 | From a point a few degrees to the left of « Leonis to within a short distance of Mars.
# | From B8 Aquile shot towards « Scuti.
8 | From « Aquile fell vertically.
g | From the direction of y Serpentis towards A Serpentis.
1o | From the direction of y Cygni.
11 From 5 Draconis fell vertically.
12 | From the direction of « Coronae shot close to 8 Ursae Minoris.
13 | From the direction of B8 Cygni towards Ursa Minor.
14 | From the direction of ¢ Cassiopeiw passed a few degrees below Polaris.
15 | From the direction of ¢ Cassiopeie passed 15° below Polaris.
16 | From the direction of ¢ Cassiopei® to a point a little below « Urse Majoris.
17 | From yx Persei across 8 Andromedz.
18 From 1° below « Andromeda passed about 2° or 3° below 8 Andromede.
19 | Nearly stationary, close to y Persei.
20 Moved in a curved line from 6 Pegasi past § Piscium.
21 Passed across « Andromede, a little above « Pegasi, and across 6 Pegasi.
22 Passed from y Pegasi across « Persei to a point half way between « and ¢ Persei.
23 | Fell from a point near « Pegasi. '
24 | ¥rom ¢ Corone fell vertically.
25 | From 4 Draconis fell nearly vertically.
26 | From the direction of « Cassiopeis passed above « Pegasi.
27 | From x Persei towards « Aquarii.
28 | From & Urse Minoris towards » Ursee Minoris.
29 | From a Cassiopeia through Honores.
30 | From a little below & Cassiopei® passed between 8 and » Pegasi, and disappeared near ¢ Pegasi.
31 | From between d and ¢ Cassiopeiz towards 8 Persei.
32 | From g and d Lacertz passed across ¢ Cygni.
33 | From a little above 6 Cassiopeiz passed across ¢ and « Andromedze.
34 | Frome Pegasi passed midway between 8 and 5 Pegasi to a little below Honores.
35 | From « Honorum disappeared a little above / Pegasi.
36 | From a little above Polaris disappeared above « Draconis.
37 | Directed from « Andromedz passed across « Pegasi.
38 | Passed across @ Draconis from the direction of Cassiopeia,
39 | From B Cephei across « Honorum.
40 | From ¢ Cygni passed across 8 Aquarii.
41 | From y Cephei passed close to Polaris.
42 | From a little above  Pegasi passed between ¢ and ¢ Pegasi.
43 | Passed from a point a little above Polaris to a short distance below that star,
44 | From B Cassiopeiz towards g and d Lacerta.
45 | Started 4° above a Pegasi, and moved parallel to a line joining « and ¥ Pegasi
46 | From a point a little above 8 Cassiopeiz passed midway between B and » Pegasi
47 | From direction of « Cephei moved towards « Andromedz.
48 | Fromy Trianguli passed towards g Persei.
49 | From between v and ¢ Persei to ¢ Persei.
50 | Passed vertically downwards on the right of 2 Tauri Poniatowski.
51 | From direction of Cepheus disappeared close to « Lyre,
52 | From between p and A Pegasi to midway between a and y Aquarii,
53 | Fell nearly vertically from B Camelopardali,
54 | From direction of y Draconis disappeared near « Herculis.
55 | From Honores passed between « Andromedz and 8 Pegasi.
56

Passed close to 3 Aquile from direction of ¢ Aquile.




©

OBSERVATIONS OF LUMINOUS METEORS,

Length of

. Apparent Size ration A , | No. for
Month and Day, Greenwich Observer. olf)'l;\{ eteor in fColour of?\ldlet:::: in ang%aul;ﬁ?n Meteor’s Refg"-
1869. Mean Solar Time. Star-Magnitudes. of Meteor. Seconds of Time. of Train. . Tath ence.
in Degrees.
h m s °
August 12 11.28. 14 S., M. 2 Bluish-white 0'7 Slight i 1
» 11.30.55 N. 4 Bluish-white o5 . 5 2
” 11.34.55 S. 3 . . . o'5 Slight . 3
» 11.39.23 S. 2 Bluish-white o5 White .. 4
» 11.46.33 S. 2 Bluish-white o5 e . . 10 5
’ I2. g.20 M. 2 Bluish-white o'b5 . . 10 6
13 10. 13. 16 S., M. 1 Bluish-white o7 Slight 15 7
’ 10. 26. 13 S., M. 1 Bluish-white o5 . 20 8
” 10. 50. 18 M. 3 Bluish-white o5 . . . 15 9
’» 1. 2.38 M. 1 Bluish-white 1 Train 25 10
” 11. g.50 M. 1 Bluish-white 1'5 Train, sparks 30 1
» 11.15. 3 M. 2 White o7 Train 15 12
» 11.25.15 M. I Bluish-white 1 Train 20 13
» 11.25. 32 M. 3 Blue o5 . 5 14
» 11.32.23 M. 1 Bluish-white 1 Train 20 15
. I1.41. 2 M. 2 Bluish-white o5 . . . 10 16
£7 10. 27. 50 M. 1 Bluish-white 1'5 Train 25 17
24 9. 57. 10 M. 2 Bluish-white o'5 . . 20 18
27 9. 5.45 M. I Bluish-white 1'5 Train 25 19
» 9. 6.30 M. 2 Bluish-white 07 Slight 10 20
28 8. 47. 50 M. 2 Bluish-white o'5 None 15 21
30 8. 32. 30 M. 2 Bluish-white o'y . . . 15 22
September 5 9. 9.45 M. 1 Bluish-white 1 None 20 23
” 10.17. 30 W. 1 Yellowish I Fine, green 40 24
9 9.15. 45 M. 1 Bluish-white 1 None 15 25
28 8.45.15 S. 2 Bluish-white o'5 None 15 26
October 3 9.32. o N, M. Jupiter Bluish-white >4 Train . 27
5 7.52. 50 M. 2 Bluish-white o'5 None 10 28
» 10.59. © S. 1 Bluish-white 0°7 . . > 30 29
» 11. 26. 50 N. 4 . . . . . . . | About 2 | 3o
6 9. 13. 40 M. 2 Bluish-white 05 None 10 31
R 10. 37. 27 w. 1 Yellow I Train 15 32
7 8.55. 1 Ww. 3 Bluish-white o'5 None 4 33
9 7.33. 12 W, 3 Bluish-white o5 None 4 34
» 7. 42. 28 Ww. 2 Yellowish 1 - None 10 35
” 10. 44. 25 W, 3 Bluish-white o'5 None Short 36
’ 10. 53. 31 w. 3 Bluish-white o'5 None 15 37
% 10. 57. 30 S. I Bluish 07 Slight 38
» 11. 3.48 S. 2 Bluish-white 0’3 . .o 39
» 11. 8. 30 S. I Bluish-white 1°5 None . 40
» 11.17. 30 S. 3 Bluish-white Rapid Slight 30 41
11 8. 44. 45 W. 1 Yellowish 08 None 5 42
’ 9. 38. 10 w. 1 Yellowish 1 Slight 10 43
» 10. 9.37 w. 2 Bluish-white 1 None 15 44
12 8.1q. 35 Ww. > Jupiter Yellowish 5 Fine 25 45
18 10. 37.53 N. >1 Bluish-white o7 Train Vi 46
» 10. 46. 41 N. 2 Bluish-white o8 None 10 47
21 8.16.19 w. > Jupiter Yellowish 3 Train 30 48
”» 9. 45. 48 S. > I Bluish 1’5 None 40 49
24 8.54. © w. > 1 Yellowish 3 Train 3o 50
26 7.17.12 Ww. > 1 Bluish-white 3 Fine 45 51
”» 7.22. O w. > 1 Greenish 5 Fine, green 35 52
” 9.51. 54 W. > 1 Reddish 3 Fine 20 53
November 4 6.25. o M. 2 Bluish-white o'y Train 15 54
” 9.47. © C. Sirius Bluish-white 2 None . 55
2 10. 17. 45 w. 1 Yellowish I Train 10+| 56
10 9.17. © N. 2 Bluish-white 07 None 12 57




AT THE RovAL OBSERVATORY, GREENWICH, IN THE YEAR 1869. {ci)

No, for \
Refer- Path of Meteor through the Stars,
ence.
1 From ¢ Persei passed between d, and d, Camelopardali.
2 | From direction of « Lyra passed towards § Serpentis. i -
3 | From between 8 and A Urse Minoris passing between ¢ and ¥ Ursa Majoris.
4 | From between ¢ and d Camelopardali to between ¢ and = Urs Majoris,
5 | Passed in a straight line from § across ¢ Pegasi.
6 | From o Persei passed by 8 Persei.
7 | From a little above ¢ Cephei passed a little above § Ursz Minoris.
8 | From a point about 10° below Polaris, and passed between « and 3 Urse Majoris.
9 | From « Honorum disappeared a little above y Pegasi.

From f Custodis passed close to Polaris, and disappeared a little below A Draconis,

From ¢ Pegasi passed a little above 8 Andromede, and disappeared between « and & Persei,

From ¢ Pegasi passed by « Pegasi, and disappeared a little above y Pegasi. )
From a point between « and 8 Pegasi passed close to g Pegasi, and disappeared between « Andromeda and x Honorum.
From 8 Andromeda towards ¢ Andromedz.

From 6 Pegasi towards ¢ Cygni.

From f Custodis disappeared a little above Polaris.

From « Pegasi disappeared near g8 Piscium. :

From « Cygni passed a little below Cassiopeia, and disappeared a little above y Andromede.

From Polaris passed close by 8 Urse Minoris, and disappeared near ¥ Urse Majoris,

From e Bodtis to : Serpentis. .

From & Cygni towards : Aquile.

From « Lyra fell towards 8 Herculis.

From a point between 8 and 8 Persei fell towards the horizon.
From the direction of ¢ Cygni passed close to ¢ Aquile.

From a point a little below Polaris fell towards Capella.
From near § Draconis passed across 4 Urse Majoris.

Passed from direction of ¢ Pegasi with center of path below 8 Aquile; end of path not seen. Inclination 45°.
Passed from « Lyrz towards 3 Aquile, i

From direction of 8 Cassiopeiz fell vertically close to ¢ Ursee Majoris.!

Appeared nearly in the center of the square formed by « Andromedz and «, B, and ¢ Pegasi, moving towards West.

From « Andromeda towards : Pegasi.

From the direction of g Vulpecula to 8 Sagitte.

Passed midway between y and 3 Sagitte towards « Aquile,

From » Draconis fell towards 5 Urse Majoris.

Directed from . Bodtis, passed midway between « and o Coronz.

Passed midway between 3 and ¢ Persei, directed towards « Tauri.

Directed from « Persei, passed about 1° above 8 Arietis.

From a point 5° left and 3° below the Pleiades shot across f and ¢ Aurige.

From near « Persei passed close to o Tauri and a little above the Pleiades.

From a point close to ¢ Delphini passed close to « and y Aquarii.

From near « Aurigz passed midway between « and g Urse Minoris.

From ¥ towards ¢ Piscium,

Direcled from « Persei, passed immediately above & Camelopardali.

Directed from ¥ Trianguli, passed about 1° above : Persei. = [where Ursa Major was visible when the clouds had cleared away.
Seen through clouds. No stars visible. Apparently passed from zenith at an angle of 20° from vertical across the portion of sky
From a point near § Aurige fell at right angles to line joining 8 and 9 Aurigz.

Passed very rapidly about 5° to left of Polaris, moving towards ¢ Ursse Minoris.

Passed in continuation of a line joining « Aquilee and 3 Cygni, from the former star towards horizon.

Came from a point a few degrees South of a Cassiopeiz, and passed midway between g and 4 Pegasi.

Fell from a point about 25° North of Capella towards horizon at an angle of about 75°

From direction of « Lyre shot towards A Aquile,

Fell vertically from Delphinus past 8 Aquarii towards horizon,

From direction of Castor passed nearly midway between Aldebaran and g Orionis,

Passed from M Camelopardali towards 3 Urse Minoris.

From Capella to « Urse Majoris.

Passed, from the direction of 8 Cygni, about 10° above & Aquile.

In a space devoid of stars in N.N.E., falling perpendicularly from direction of = Cassiopeiz.
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OBSERVATIONS OF LuMINOUS METEORS,

. Apparent Size Duration Appearance Length 2 f | No. for

Month and Day, Greenwich Observer. | of Meteor in Colour ; . Ppoarat Meteor’s "

1869 Mean Solar Time, Star-Magnitudes. of Meteor. Se(?onbg:t:i? 1.T;?ne. angfl’)l‘li'l;aais? " . Fath 12‘:1‘::.

in Degrees.
h m 8 (4]

November 12 I1. 0. O N. . . . . . . . 1
’ 11.50. © .o . . . . . . . 2
’ 12. 0. © .. . . } . . . 3
” 12.10. © . . . . . . . . . . 4
' 12.21. 43 N. Jupiter Bluish-white 1'5 Train 12 5
’ 12.30. © . . . . . . . . 6
» 12. 35. 35 M, S. 1 Bluish 1 Slight 10 7
” 12.49. 1 W. 2 Bluish-white 1 Slight 20 8
. 12.50. © . . . . . . . 9
” 13. 0. © ‘e . . . . . . .. 10
' 13. 28. 34 W, M. 1 Bluish-white 1 Slight 10 11
' 13.30. © .o . . . . . . . . 12
9 13.37. o ‘e . . . . . . . .. 13
» 13.58. 2 M. 2 Bluish-white o'5 None 7 14
14, 0. © . . . . ) . . . . . 15
» 15, o. © . . . . . . . . .o 16
9 15. 0. © .e . . . . . . . 17
13 11, o.to 13h N. . . . . . . 18
» 13. 0. © N. . . . . . . . 19

. 14. 0. © N. . . . . . . 20 °
” 15, 0. © N. . . . . . 21
» 16. 0. © N. . . . . . N . 22
14 |11.0. to 12k 30™, .. . . . . . . . . . 23
” 11. Q.45 Ww. 1 Bluish-white 1 Slight 8 24
» 11.51. 53 Ww., M. 1 Yellowish Rapid Slight 50 25
» 12.15. 45 N., M. 2 Bluish-white 0'7 None 10 26
9 13. 0. © .o . . . . . . . . . . 27
15 10.21. 26 M. 2 Bluish-white o5 None 15 28
» 11. 46. 30 J.B. 1 Bluish o5 Slight .. 29
s 11. 48. 20 M. 2 Bluish-white 07 None 12 3o
” 12. 0.17 M. 2 Bluish-white o7 Slight 20 31
» 12.15. 20 J.B. 1 Yellow 1 Train 28 32
’ 12,17, 22 M. I Yellowish 1'5 Very fine. 3o 33
. 12.35. o J.B. 2 Blue I None 6 34
16 9. 19. 30 w. 1 Bluish-white 1 None 10 35
18 7. 44. 50 N.,8.,J.B Jupiter ‘White 1'5 Train .. 36
" 8. 50. 43 M. 1 Bluish-white 1 Slight 20 37
25 7.29.15 S. Jupiter Bluish-white 3 . . - 38
28 6. 10. 51 Ww. I Bluish-white 1 None 10 39
’ 8.53. o N. Jupiter Bluish-white 2 Slight 15 40
30 9.11. © N. < Jupiter Bluish-white 1 Train 20 41
December 12 6. g.40 M. > Jupiter Greenish-white 5 Train, sparks 30 42
” 8. 5.50 w. 2 Bluish-white o'5 None 10 43
» 8.11.35 w. 1 Bluish-white I None 20 44
» 8.12,25 Ww. 2 * Yellowish 1 None 15 45
» 8.16. 5 M., J.B. Sitius Greenish-white 1'5 Slight 25 46
”» 8.49.25 Ww.,J.B. > Jupiter Bluish-white 2°5 Train 30 47
”» 8.54. 5 M. 1 Orange o'5 None 10 48
» 9. 4.55 Ww. > Jupiter Yellowish Rapid Fine . 49
” 9. 5.35 Ww. 3 Bluish-white o'5 None 4 50
» g. 40. 55 N. 2 ‘White 0'4 None 5 51
» 9.55. 5 N. 2 ‘White 0'3 None 3 59
» 9. 55. 34 w. 2 Bluish-white 1 None 6 53
» 9. 58. 59 w. 2 Bluish-white 05 None 4 54
» 10. 5. 9 W.,M.,J.B. 2 Bluish-white 0'7 None 10 55
' 10. 10. 59 Ww. > Jupiter Yellowish I Fine .. 56
10.17. 19 Ww. 3 Bluish-white o5 None 4 57




AT THE ROYAL OBSERVATORY, GREENWICH, IN THE YEAR 1869.

(ciii)

No. for
Refer- ¥
ence,

Path of Meteor through the Stars.

-
OW W\ NGO LI -

Sky overcast. 11b, 25m, Clouds breaking ; stars dimly visible.

Again cloudy.

Generally cloudy ; thin clouds in zenith.

Clearing rapidly.

From direction of Capella disappeared about 1° from Polaris.

Sky nearly cloudless.

From a point ahout 1° below Jupiter passed towards 4 Piscium.

From direction of x Ursee Majoris passed about 1° above v Urse Majoris.
Thin clouds coming over from the North and West,

Thin clouds prevail.

Fell vertically towards horizon from a point midway between y and ¢ Leonis.
Generally cloudless.

Very cloudy.

From B Arietis fell with inclination to left, about 30° from vertical.

Qccasional breaks.

Overcast onwards.

Overcast. Strong wind.

Generally overcast. A few breaks here and there. Jupiter and a few principal stars now visible. 13" 5%, Overcast.
Overcast. Very gusty. A few breaks for a few minutes about 144" No traces of meteors.

Overcast. Still gusty. Thin rain now and then falls.

Overcast. Thin rain.

Partially cloudy.

From about 1° above x Geminorum towards horizon ; path prolonged backwards would cross g8 Tauri.
Frowm the direction of Castor passed across zenith towards 3 Andromedz,

From direction of g Tauri fell to a point 6° below Pollux.

Overcast onwards. 144"  Thin rain falling.

From « Cephei fell towards « Lyrze.

From & point nearly midway between Jupiter and the Pleiades fell almost perpendicularly towards horizon.
From a point midway between « and 3 Ceti fell towards horizon at an inclination of 30° from vertical.
From a point near x Tauri disappeared about 5° below 3 Ceti.

Passed midway between ¢ and ¢ Orionis to a point a few degrees above « Ceti.

From » Geminorum disappeared between ¢ and : Orionis.

From a little below « Persei disappeared about 6° above 8 Orionis.

From the direction of v Cygni fell towards a point about 1° to the right of 8 Cygni.

From direction of a point about 3° above Polaris disappeared close to 8 Aurigz.

From a point a few degrees above e Arietis passed in the direction of « Pegasi.

From a point midway between o Urse Minoris and y Cephei to a point a few degrees to the right of 8 Ursee Minoris.
From w Draconis fell in a line parallel to line joining = and v Herculis.

From a point between B and 8 Auriga almost to B8 Geminorum.

From direction of y Pegasi passed between B Piscium and g Pegasi. Fell at an inclination of 45°

From direction of Gemini at an inclination of 60° from vertical.

Path almost parallel to line joinivg ¢ and ¢ Urse Majoris and about 5° above,

Passed about 5° below and parallel to line joining 8 and ¢ Ursa Majoris.

Passed midway between : and 6 Orionis from direction of 8 Eridani.

From a point a little above 3 Orionis towards ¢ Eridani.

From the direction of « Orionis passed towards horizon at an angle of 40° from horizontal.
From direction of y Eridani fell at an inclination of 30°.

Passed in a line almost parallel to 8 and 4 Urse Minoris from direction of Capella.

Fell from B Ursae Majoris almost vertically towards horizon.

Passed midway between « and y Orionis from direction of v Geminorum.

Appeared about 1° above « Orionis, moving from direction of v Geminorum.

From direction of § Auriga passed towards ¢ Aurige.

From direction of y Geminorum to a point nearly midway between « and ¢ Orionis.

From 3 Aurige. Path prolonged forwards would cross 8 Ursa Minoris.

Passed from : Draconis in prolongation of line joining « Urse Minoris with that star.
Point of appearance & Ursee Majoris. Directed from a point about midway between « Auriga and « Geminorum.







REPRINT

OF

HALLEY’S MAGNETIC CHART.

In works on Magnetism, reference is frequently made to Halley’s Magnetic Chart. I
have not, however, ascertained that any writer had ever seen it. As I was desirous of”
making myself acquainted with a document so important- in the history of magnetic
science, I made inquiries in nearly every Academy in Europe, but could not find any
where a copy of this Chart. At length, by the kindness of J. Winter Jones, Esq.,
Principal Librarian of the British Museum, I discovered that there is one copy of the
original edition in the British Museum.

On my expressing a wish to obtain copies of the Chart, for publication in the
Greenwich Observations, Mr. Jones liberally undertook to give every facility . It
was soon arranged that the most convenient process for multiplying copies would be
that of photolithography. Accordingly, Messrs. Vincent Brooks, Day, and Son,
Photographers and Lithographers, were engaged, under the superintendence of
Mr. J. Carpenter, Assistant of the Royal Observatory, to make copies of the Chart,
which they have effected with perfect success.

The measure of the original Chart is 48 inches by 20% inches. A few copies of the
Chart were taken very nearly of the same size, for limited distribution. But, as this
size would have been inconvenient for insertion in the Volume of Greenwich Obser-
vations, an impression was also taken of copies on a smaller scale. These are the
copies inserted in the present Volume. It is almost unnecessary to remark that, as
the reduced copies were taken by use of the camera obscura, they contain every mark
which is to be found in the full-size copies.

G. B. AIRY.

Royal Observatory, Greenwich,
1871, April.
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