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ERRATA.

GREENWICH MAGNETICAL AND METEOROLOGICAL
) OBSERVATIONS FOR 1843.

PAGE
38 Table LX. Number ranging with 14% and under February, for
~0°000333, read —0 000169,

36 Remarks following Table LX. In the 15th line from the bottom,
JSor 0000214, read 0°000187.

39 Fifth line from the top, for 0 “000249, read 0°000235.

40 Table LXIII. Number ranging with 14" and under February, for
—0°000096, read +0°000068.

Index. Table LIV. For Mean Temperature of the Dew-Point, read
Mean Temperature of Evaporation.

GREENWICH MAGNETICAL AND METEOROLOGICAL
OBSERVATIONS FOR 1844,

Ivi  Number ranging with 45°°3, for 0368, read 0318,

[34] August 114, 16h, 0™, Horizontal Force Reading, fur 0°033372, read
0036412,

PAGE
50 Inthe 20th line from the bottom, for The mean height, as deduced
from the observation, read The mean height, as deduced from the
observation at 8h.

GREENWICH MAGNETICAL AND METEOROLOGICAL
OBSERVATIONS FOR 1845.

[100] February 244, 9% 29, 155, Reading for Vertical Force Magne-
tometer, for 0042597, read 0 *043597.

(15) January 239, 18b Remarks, for ceased at 17°.45™, read ceased
at 164 45~ @ &)

January 284, 4b, Direction of Wind from Osler’s Anemometer, for
W. by W, read W. by N.

April 244, 8%, Remarks, for Red-coloured, read Reticulated.

May 234, 8®, Wet Thermometer below Dry, for 0°6, read 04,

Foot-note, for 1°:87, read 1in.87.

September 269 6%, Barometer Corrected, for 20 *729, read 29°729.

Stand of Rain Gauge No. 3, omit all readings on this page.

41 Table XXII. Heading of third column, for Refleetor, read
Reflector.






GREENWICH MAGNETICAL AND METEOROLOGICAL
OBSERVATIONS,

1845.

INTRODUCTION.

Ix consequence of a representation of the Board of Visitors of the Royal Observatory
to the Lords Commissioners of the Admiralty, an additional space of ground on the south-
" east side of the existing boundary of the Observatory grounds was inclosed from Greenwich
Park for the site of a Magnetic Observatory, in the summer of 1837. In the spring
of 1838 the Magnetic Observatory was erected. Its nearest” angle is about 230 feet from
the nearest part of the Astronomical Observatory, and about 170 feet from the nearest
outhouse. It is built of wood; iron is carefully excluded. Its form is that of a cross
with four equal arms, nearly in the direction of the cardinal magnetic points : the length
within the walls, from the extremity of one arm of the cross to the extremity of the
opposite ‘arm, is forty feet: the breadth of each arm is twelve feet. The height of the
walls inside is ten feet, and the ceiling of the room is about two 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 (placed in its position in 1838) is mounted
in the southern arm; the bifilar-magnet, for variations of horizontal force (erected at
the end of 1840), is mounted in the eastern arm; and the balance-magnetometer, for
variations of vertical force (erected in 1841), in the western arm. The mean-time clock is
in the southern arm, near its union with the western arm ; the standard barometer is near
it, in the western arm ; the sidereal-time clock is fixed to the wall which divides the central
square from the ante-room, and is nearer to the balance-magnetometer than to the bifilar ;
the “check-clock,” or “watchman’s clock,” is in the ante-room affixed to the dividing
wall nearer to the bifilar-magnet than to the balance-magnet ; the alarum clock is in the
north-east corner of the ante-room ; and the fire-grate near the middle of its west side.
These are all the fixtures which contain iron; but as the ante-room is used as a computing-

GreENwICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1845. (b)



i InTRODUCTION To GREENWICH MAGNETICAL OBSERVATIONS, 1845.

room in the day, and as a room for occasional repose at night, it is impossible to avoid
introducing into it iron in small quantities. On the outside near the north-east corner of
the ante-room, a pole 79 feet in height is fixed, for the support of the conducting wires to
the electrometers ; the electrometers, &c., are planted in the window-seat at the north end
of the ante-room ; and, in the re-entering angle, between the north and east arms, is fixed
the stand carrying the thermometers. (The position of this stand was altered in 1846.)

I shall now proceed to describe the instruments, their adjustments and constants of
calculation, and the modes of using them.

§ 1. 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 read to 5” by three verniers,
carried by the revolving frame of the theodolite. The fixed frame stands upon three
foot-screws, which rest in brass channels let into a stone pier, that is firmly fixed in the
ground and unconnected with the floor. The revolving frame carries the Y’s (with vertical
adjustment at one end) for a telescope with transit axis: the length of the axis is ten inches
and a half: the length of the telescope twenty-one inches : the aperture of the object-glass
two 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 pro-
jecting horizontally from it : the use of this construction is to allow the telescope to be
pointed sufficiently high to see & Ursee Minoris above the pole. The eye-piece of the
telescope carries only one fixed horizontal wire, and one vertical wire moved by a micro-
meter-screw. The stone pier is fixed nearly in the line which divides the southern arm of
the cross from the central square : in the roof of the building an opening is made (closed
by shutters), in the direction of the Astronomical meridian passing through the pier, through
which circumpolar stars can be observed as high as 3 Ursee Minoris above the pole, and as
low as B8 Cephei below the pole.

For supporting the magnet, a braced tripod wooden stand is provided, resting on the
ground and unconnected with the floor. Upon the cross-bars of the stand rests a double
rectangular box (one box completely inclosed within another), both boxes being covered with
gilt paper, on their exterior and interior sides. On the southern side of the principal upright
picce 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: this moveable upright piece
carries at its top the pulleys for suspension of the magnet ; and this construction is adopted
in order to give an E. and W. movement to the point of suspension, by giving a motion to
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the lower end of the bar. The top of the upright piece carries a brass frame with two
pulleys: 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 suvs-
pension skein being brought from the magnet up to the north pulley is carried over it and
over the south pulley, and is then attached to a leathern strap, which passes downwards to
a small windlass, carried by the lower part of the moveable upright. The intention of this
construction is, to make it easy to alter the height of the magnet without the trouble of
climbing to the top of the frame. The height of the two pulleys above the floor is about
eleven feet nine inches, and the height of the magnet is about three feet : so that the length
of the free suspending skein is about eight feet nine inches.

The magnet was made by Meyerstein, of Gottingen: it is a bar two feet long, one inch
and a half broad, and about a quarter of an inch thick : it is of hard steel throughout. The
suspension-piece was also made by Meyerstein, but it has since been altered under my
direction by Simms. The magnet is not now inserted endways in its support, but sideways,
a double square hook being provided for sustaining it ; and the upper part of the suspension-
piece is simply hooked into the skein.

The suspending skein is of silk fibre, in the state in which it is first prepared by silk
manufacturers for further operations ; namely, when seven or more fibres from the cocoon
are united by juxtaposition only (without twist) to form a single thread. It was reeled for
this purpose at my request by Mr. Vernon Royle, of Manchester. The skein is strong
enough to support perhaps six times the weight of the magnet, &c. I judged this strength
to be necessary, having found that a weaker skein (furnished by Mr. Meyerstein) broke

"ultimately even with a smaller weight.

Upon the magnet there slide two small 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 thirteen inches focal length and nearly two inches
aperture. This combination, therefore, serves as a collimator without a tube : the cross of
cobwebs is seen very well with the theodolite-telescope, when the suspension bar of the
magnet is so adjusted as to place the object-glass of the collimator in front of the
object-glass of the theodolite, their axes coinciding. The wires are illuminated by a lamp
and lens in the night, and by a reflector in the day.

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

portion of 5 :2 nearly.
(b) 2



iv InTRODUCTION TO GREENWICH MAGNETICAL OBSERVATIONS, 1845.

Observations relating to the permanent Adjustments of the Declination Magnet and
its Theodolite. :

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

1843, January 13. 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 to the East: the level was applied, and its scale was read : the level
was then reversed, and its scale was again read; it was then again reversed, and again
read : and so on successively six times. The illuminated end of the telescope was then
placed to the West, and the level was applied and read as before. The above process
was repeated ten times, and the following are the results. Observers, Messrs. Glaisher
and Hind.

The West end of the axis in the successive observations, was apparently the highest by
the following quantities :

div, div.

With Illuminated End of Axis East — 4 -1 With Illuminated End of Axis East — 80
55 West — 1°8 s West + 12
s East — 10-0 ys East — 9°1
»s West — 74 ’s West — 3°8
55 East — 106 ys East — 83
»s West — 52 ys - West — 8°5
»s East — 98 ys East — 108
s West — 36 ,» West — 76
s East — 99 ’s East — 133
’s West — 2-4 ' ys West — 2°9

Hence that end of the level which is placed on the b dir.
illuminated end is too high } y lst and 2nd sets.... o 18
’s 3rd and 4th sets,..... 1°30
’s 5th and 6th sets...... 270
5y ith and 8th sets...... 3°10
s 9th and 10th sets...... 375
»s 11th and 12th sets...... 460
»s 13th and 14th sets...... 2°65
s 15th and 16th sets...... 2°40
ys 17th and 18th sets...... 160

s 19th and 20th sets...... 520
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The mean of these numbers is 2" 85, which appears to be the quantity by which that
end of the level which was placed on the illuminated end was too high. The angles of the
level forks and those of the Y’s are nearly 90°; therefore we may conclude that, when the
level indicates the axis to be horizontal, the axis at the illuminated end is really too low by
19748, And this quantity has been taken into account in the reduction of all the
observations with the theodolite, for the determination of the theodolite-reading for the
Astronomical meridian. One division of the level scale was found by Mr. Simms to be

equal to 1710526.

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

By the mean of seven results of observations made on January 1, of the year 1842,
between 92" and 115™", and of six similar results obtained on January 3 of the same year,
it appeared that the value of one revolution was very accurately 1.34”°271, and the value
used in 1841, viz., 1.34”°07, was so nearly equal to this that it did not appear necessary to
construct new tables. The same value, viz., 1'.34":07, has been used, without fresh trial,

during the year 1845.

3. Determination of the micrometer-reading for the line of collimation of the theodolite-

telescope. Y

1844, December 28. 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. Observers, Messrs. Glaisher and Dunkin.

" Position Micrometer Position Micrometer
Microm:tfer Head. Reading. Microm:ttt‘ar Head. Reading.
E 100 020 w 100 ‘615
w 100 472 E 100 -121
E 100 *162 W 100 -622
w 100 600 E 100 *150
E 100 -078 w 100 628
W 100 -550 E 100 °145
E 100 093 w 100 597
W 100 -588 E 100 1560
E 100 130 w 100 ‘620
w 100 +598 E 100 -164
E 100 133 w 100 -598
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Position Micrometer Posi!;ion Micrometer
Microm:tfer Head. Reading. Micromgtter Head. Rezradmg.
E 100 *152 E 100 170
W 100 598 w 100 620
E 100 "145 E 100163
w 100 -616 W 100 620
E 100171 E 100 ‘163
W 100 560 w 100572
E 100 158 E 100 -160
W 100 -582 W 100 -597
E 100 170 E 100 *151
W 100 ‘560 W 100 570

The mean of these readings is 100™365, and this reading is used as the reading for the
line of collimation throughout the year 1845.

4. Determination of the effect of the mean-time clock on the declination magnet.
Observers, Messrs. Glaisher and Hind.

The clock was put in its place; the reading of the micrometer of the theodolite was
taken, corresponding to the position of the cross carried by the magnet; the clock was
then removed, and the micrometer was again read for the correspor@ing position of the
cross, and so on successively. The following table contains the results :—

Removed 99 *645
In its place 99 -524 99 -5654
Removed 99 463
In its place 99 442 99 -528
Removed 99 *594
In its place 99 565 99 -666

0030

0°086

Clock Mean Mean of Micrometer | ©5¢ess of Reading
Removed Micrometer | Readings, the one a g{xthwa
Day, 1840, or Reading of | preeedingandtbe | 0 Lita, Mean.
in its place. the Theodolite, | for Cloek in its place. with
P Clock in its place.
Dec. 2 Removed 99 -627
In its place - 99 +454 99 *637 + 0-183
Removed 99 -647 :
In its place 99 477 99 582 + 0°105
Removed 99 '517
In its place 99 °539 99 °592 + 0053
Removed 99 668
In its place 99 -495 99616 + 0-121
Removed 99 ‘564
In its place 99 *451 99 *506 + 0°-055
Removed 99 *448
In its place 99 426 99 546 + 0°120 + 0080
+
+
+

0-101
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Clock Mean | Mean of Micrometer | Xces8 of Reading
Removed Micrometer | Readings, the one Clock away
Day, 1840. o or Reading of o&:ﬁ“gg{;ﬁ;ﬁ?{‘fﬂ above Reading Mean.
in its place. | the Theodolite. | for Clockin its place. | (e 1y wn place.
Dec. 2 Removed 99 738

In its place 99 ‘915 99 -843 — 0072
Removed 99 -948

In its place 99 -831 99 -927 + 0-096
Removed 99 ‘906

Dec. 3 Removed 100 485

In its place 100 -663 100 544 — 0°119
Removed 100 ‘603

In its place 100 -548 100 -604 + 0°056
Removed 100 ‘606

In its place 100 -484 100 ‘694 + 0-210
Removed 100 ‘783

In its place 100 *559 100 867 + 0°308 + 0°159
Removed 100 ‘951

In its place 100 -444 100 -903 + 0°-459
Removed 100 ‘855 )

In its place 100 *301 100 510 + 0-219
Removed 100 165

In its place 100 -265 100 -248 — 0017
Removed 100 ‘356

On Dec. 2, duriﬁg the time of the experiments no magnetic change was going forward ;
but on Dec. 3 a change was going on, and the result is not entitled to more than one-fourth
of the weight of that of Dec. 2: under these circumstances it is eonsidered that 01 is very
near the truth. Now as the effect of the clock is to cause the micrometer-reading to be too
small, the correction is additive, and therefore 9”41 has been added to every observation,
as before stated.

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

The vertical force magnet was placed in its Y'’s with its marked end towards the East : the
horizontal force magnet was placed transverse to the magnetic meridian with its marked
end towards the West. While they were thus placed, the micrometer-reading of the
theodolite, corresponding to the position of the cross of the declination magnet, was regis-
tered by Mr. Paul. The vertical force magnet and the horizontal force magnet were then
simultaneously removed to places where they had no effect on the declination magnet: the
former by Mr. Glaisher, who was very careful in raising it out of, and dropping it into, its
Y’s: the latter by Mr. Hind. The micrometer-reading was then registered for the corre-
sponding position of the cross, the disturbing magnets being away, and again when the two
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magnets were placed as before, and so on successively. The results are inserted in the
following table :—

1 Mean of Re;dings,d E]:_;cessof {tfldgl%vggllz tl;e
The Horizonta! Micrometer | the one preceding an orizontal an ca
and Vertical Force Reading of the m‘i’ffﬂ'rh&’efiﬁﬂﬁéi’ial afo"‘ffen”g‘a anffi?%afhe M
Day, 1841. | Magnets away or o [Vertical Foreo Magnets, Vertiou; Foreo Magncts ean.
in their places. Theodolite, in their places. in their places.
May 26 Away 100 ‘641
In their places| 100-583 100 440 — 0°143
Away 100 °239
In their places | 100°512 100176 — 0336
Away 100-112
In their places| 100-317 99 -898 — 0419
Away 99 683
In their places | 100-020- 99 483 — 0537
Away 99 -282 :
In their places| 99-823 99 -217 — 0°606
Away 99151
In their places| 99 -824 99-171 — 0°'653
Away 99 190 -
In their places 99913 99°173 — 0°740
Away 99156
In their places| 99-843 99 '109 — 0734 — 0-587
Away 99 -062
In their places 99 722 99 164 — 0558
Away 99 -266
In their places 99 '674 98-991 — 0-683
Away 98715
In their places | 99-665 98 -800 — 0°-855
Away 98 ‘884
In their places 99 -691 98 -880 — 0811
Away 98 ‘876
In their places 99 299 98873 — 0°426
Away 98 -869
In their places 99 -216 98 679 — 0537
Away 98 -488
In their places|; 99-287 98 *537 — 0750
Away 98 -586
In their places 99 ‘105 98 -495 — 0610
Away | 98403

The compound effect is to cause the marked end of the declination magnet to approach
the east by 07587, or in arc 55”°22.  As the effect is to increase all micrometer-readings,
the correction is subtractive ; and, therefore, from all observations 55”22 has been sub-
tracted throughout the year 1845.

No new experiments were made during the year 1845 to determine the separate or the
“compound effect of the different causes of disturbance on the respective instruments.

6. Determination of the error of collimation for the plane glass in front of the boxes of
the declination magpet.
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1844, December 28. The magnet was made to rest entirely on blocks. The micrometer-
head of the telescope was to the East. The plane glass has the word “top” engraved on
it, and this word is always kept upwards. When the glass is so placed that the marked
side is outside of the box, it is called its usual position. The cross-wire carried by the
collimator of the magnet was observed with the marked side of the glass alternately inside
and outside of the box. Observers, Messrs. Glaisher and Dunkin.

. Micrometer ' Micrometer
Marked Side of the Glass Reading. Marked Side of the Glass Reading.
Out of the box 100 ‘158 Out of the box 100122
In the box 99 °943 In the box 99 -903
Out of the box 100 140 Out of the box 100°119
In the box 99 ‘910 In the box 99 908
Out of the box 100115 Out of the box 100°-112
In the box 99 ‘903 In the box 99 ‘905
Out of the box 100118 Out of the box 100 105
In the box 99 -908 In the box 99 ‘903
Out of the box 100°108 Out of the box 100 °118
In the box 99 ‘906 In the box 99 -901
Out of the box 100 ‘117 ‘ Out of the box 100120
In the box 99 ‘900 In the box 99 ‘910
Out of the box 100110 Out of the box 100 -112
In the box 99 ‘909 In the box 99 *900
Out of the box 100110 Out of the box 100 -121
In the box 99 ‘880 In the box 99 ‘891
Out of the box 100 *102 Out of the box 100110
In the box 99 ‘889 In the box 99 -889
Out of the box 100 ‘104 Out of the box 100 ‘108
In the box 99 ‘901 In the box . 99 ‘900
Out of the box 100113 Out of the box 100-106
In the box 99 -895 In the box 99 -889
Out of the box 100°119 Out of the box 100 ‘120
In the box 99 ‘908 In the box 99 -910
Out of the box 100 122 Out of the box 100 -110
In the box 99 902 In the box 99 ‘907
Out of the box 100 *120 Out of the box 100115
In the box 99 ‘905 In the box 99 -910
Out of the box 100117 Out of the box 100120
In the box 99 ‘902 In the box 99 -891

The mean of all the readings when the marked side of the glass was outside of the box is
100116, and the mean of all the readings when the marked side of the glass was inside of
the box is 997906. Half of the difference of these numbers is 07105, which when converted
into arc is 9”7*88 ; and this value is used as the error caused by the plane glass throughout

GresNwicH MAGNETICAL AND METEOROLOGICAL OBsErvaTIONS, 1845, (C)
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the year 1845. As the micrometer-head of the telescope is always kept East, and the
glass is always kept in its ““ usual position,” previously explained, the correction for the error
is subtractive; and 9/-88 has consequently been subtracted from all readings for the
bisections of the magnet-cross during the year 18445.

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

1844, December 23 and 25. A magnet of the same size was suspended in the building
erected for Deflexion Experiments : a reflector was attached to its center : and a telescope
with a wire in its focus was directed to the reflector. A scale of numbers was fixed Jjust
above the object-glass of the telescope. The time of vibration of the magnet was Q6.
The distance of the scale from the reflector was 4 feet 7 inches: one foot of the scale
corresponded to 30%"9 exactly: and, consequently, the value of one division of the scale
was 12/.8"”:21. One observer, Mr. Dunkin, observed this magnet at intervals of 26°;
while another, Mr. Glaisher, observed the declination magnet, at such pre- -arranged times
that the mean of the times for both sets of observation was the same, then reversed it in its

stirrup, and again observed it, and so on. The illuminated end of the axis of the theodolite-
telescope was, as usual, East.

The results are contained in the following table :—

Position | __ Mean Mean | Micrometer | Scale Rending | yixcoe Of | Jxoess with | oy,
of Crass Micrometer | Reading of Reading for Readingreduced East Difference,
Day, Reading Scale of for | Temporary [t0Arc, increased diminished by| _OF
of Col- for Declination porary by 5° over | Excess with Error
1844, | Declination | Temporary | Magnet Magnet | Scale Reading | Collimator of
limator. |  Magnet, Magnet, |reduced to Arc.j .q.0q'y0 Arc. | reduced to Arc, West, Collimation
r div, o [ L] o ’ " (o] ’ n ’ ” ’ "
Dec.23 | W | 10621 | 2628 | 2.46.31 | 5.18.56 | 2.27.35 .
N 0 111'97 | 26°18 | 2.55.33 | 5.17.44 | 2.37.48 | 10-18 5. 17
W | 106550 | 2619 | 2.46.59 | 5.17.54 | 2.29. &
E 11058 | 2620 | 2.53.22 | 5.18 1 | 23521 6.16 3.13
W | 10700 | 26-18 | 2.47.46 | 5.17.47 | 2.29.59
E | 11161 | 2617 | 2.54.59 | 5.17.53 | 2.37 6 7.7 3.34
W | 10593 | 2620 | 2.46. 5 | 5 17.55 | 2 .28 10
E 11110 | 26-16 | 2.54.11 | 5.17.32 | 2. 36 39 8.29 4.15
W | 10458 | 2609 | 2.43.58 | 5.16.35 | 2.27. 23
E 109-89 | 26:09 | 2.52.18 | 5.16.36 | 2. 35 42 8.19 4.10
W | 10542 | 26°03 | 2.45.17 | 51558 | 2929 19 '
‘]7:‘1’ 11150 | 26:07 | 2.54.49 | 5.16.21 | 2 83 28 9.9 4.35
104:30 | 26:06 | 2.43.32 | 5.16.12 | 2 27 20 )
2 111:27 | 2606 | 2.54.27 | 5.16. 14 é. 38,13 | 10.53 5.27
Dec.25 | W | 10498 | 2631 | 2.44.85 | 5.19.15 | 2 95 20
E 10870 | 26-33 | 2.52. 0 | 5.10.81 | 2 .82 29 7.9 3.35
W | 10643 | 2631 | 2.45.18 | 51917 | 296 1
E 100-34 | 26-28 | 2.51.26 | 5.18.59 | 2. 32 927 6.26 3.13
W | 10454 | 2614 | 2.43.54 | 5.17.12 | 2 26 42
E 10847 | 26705 | 2.50. 3 | 5.16.12 | 2.83.51 7. 9 3.35
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The mean of the values in the last column is 4/, 4”, and when the collimator is West of
the magnet, as it was during the year 1845, the readings are too small by the above amount;
therefore 4'. 4” has been added to all observations during the year 1845.

In the volume for 1841, observations are exhibited shewing that the oval copper bar,
or damper, had but little or no effect : the same bar has encircled the magnet throughout

the year ]845

In the volume for 1841, observatlons are exhlblted shewing that the effect of the grate
in the ante-room is msensnble

In the volume for 184z observatlons are exhlblted shewmg that the iron attached to the
electrometer pole has little or no effect on the magnet.

8. Calculation of the constant used in the. reduction of thev‘observa’tions of the
declination magnet, the micrometer head of the theodolite telescope being East.

o &

Micrometer equivalent for reading for line of collimation, 100 365....... — 2.37.21:33
Correction for the plane glass-in the front of the box, in its usaal position — - 988 .
Correction due to the compound effect of the harizontal force magnet and
the vertical force magnet ... c.vivesivanctasoniinionnrs, — 5522
' — 2.38.26 43
941

Correction for the effect of the mean time clock .....ce.uisenens. ceeee +
o ‘ ’ P ' o o - . — 2.88.17°02
The collimator West of the gmagnet. Correction for Errer of collimation -+ 4. 412

,:f K ; S S . Z234.1290

This value was used througﬁout the year l~845; :

9. Investigation of tbe fractlon expressmg the proportlon of the torsion force to the
earth s magnetic force. ‘
1846, December 4. Obéerver, Mr. Glaisher.
The éuspension;skéin"'wés without torsion, when the torsion circle read 220°. The
torsion-circle was then turned through an angle of 90° on both sides of this reading, and

the theodolite was read for the pos:tlon of' the magneﬁc cross in each pasition of the
torsmn-mrcle. : v i : ‘ ' :

{c)e e,
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With torsion-circle reading 220, the theodolite reading was 249.34.34 9
., 130, ,s 249. 6.48°8
)y 220, )y 249.34.35 5
- 310, ys 250. 2.47°1
- 220, s 1249.34. 72
s 130, ’s 249. 4.55°6
) 220, ys : 249. 34. 524
(<] ‘l v
Therefore from the 1st pair the difference for 90 of torsion was 27.46 1
ys 2nd pair ys ’s 27. 46 7
s 3rd pair ” s 28, 96
’s 4th pair ’e - 28.39 9
s 5th pair ys .5 29, 117
’s 6th pair ys s 29, 569

And the torsion-force from the 1st pair is 1} of the earth's magnetic force.

,s 2nd pair is 35 »s
,s 3rd pair is 115 ’s
- 4th pair is {35 s
. 5th pair is 115 ss
c,, 6th pair is {15 s

1847, June 1. The torsion-circle reading was 220°, when the suspension-skein was
without torsion. The torsion-circle was then turned through an angle of 80° or 90° on
both sides of this reading, and the theodolite was read for the position of the cross in each
position of the torsion-circle.

[*] o] ’ 4
With torsion-circle reading 220, the theodolite reading was 249. 32. 59 ‘6
> 320, ’s 250. 6.49°3
ys 220, . 249.33.28 1
" 130, v 249. 4. 83
ve 220, ,s 249. 32.38 -7
2 310» ' 250. 1. 40
»s 220, - 249,82, 20
) 130, > 249, 2.49°1
’s 220, ’s 249.32.10 6
’ 300) X 249. 59. 38 -0
s 220, s 249.31. 41 2
° «
Therefore from the 1st pair the difference for 100 of torsion was 83. 49 -7
)y 2nd pair .y 100 ’s 33.21-2

. 3rd pair ys 90 s 29.19°8
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From the 4th pair the difference for 90 of torsion was 28. 30 -4

2

R4

)

s

2

5th pair
6th pair
7th pair

- 8th pair

9th pair

+ ,, -10th pair

ys 90
9 . 90
., 90
vy 90
vs 80
vs 80

And the torsion-force from the 1st pair is {15

2nd pair is 15

2

9

LRS

28.25 3
29. 2-0
29. 129
29. 215
27.27 -4
27, 56 '8

of the earth’s magnetic force.

s
3rd pair is 115 -

4th pair is 15
5th pair is 15
6th pair is 15
7th pair is 15
8th pair is 115
9th pair is ¢15
10th pair is 35

22

2

’?

L]

L

b

s

2

After this time this suspension-thread, which had been in use since 1840, November,
without undergoing any change whatever either in its length or otherwise, was shortened
for the purpose of carrying, in addition to the magnet and its apparatus as before, a mirror
to be used in the self-registration of the changes of the position of the magnet by a photo-

graphic process.

The results thus obtained for the value of

torsion force

earth’s magnetic force

from the time of the esta-

blishment of the Magnetic Observatory, to the time of altering the suspension-skein, are:—

1840, August 28
1840, December 11
1842, February 1

1842, May

16

1843, January 23
1843, September 4
1844, December 28
1845, April 21
1846, Japuary 1
1846, December 4

1847, June

1

manngn

i

1
710°?

1

T80

1

T87° )

1 1 1

§1s"'193’and 170°
1 1

*r o and 5.

1 1 1 1 b} 1 an

3092 TOO> T88 T80° T 190?

1 1 1 1 1 1 1
oo e o o Tio e and oy
1 1 1
1% Ho a0d iy
_1 1 1_ and -1
T8 T893 T80 183"

1 )3 Y 1 1
0 40 T8 T8 7o and 5.
2 1 1 X 1 1
e o T e T and s
1 1 1 1 1 1 1 1 and 1
THe» THD? T80 TO) TH0» THE 15D TED? THO? 173"

1
d 135

It is evident from the above results that during the whole time, from 1840, November,
to 1847, June, there was no change in the value of the torsion-force of the suspension-skein,

- . | SRR IR et
and the mean of these 55 results gives the torsion-force = - of thigearth

-
(]

“é‘-kgxagnetic force

-
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Determination of the Readings of the Horizontal 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, and to the value of its scale, one division having been found by Mr. Simms to be
equal to 17°0526); and the azimuth-reading is then corrected by the quantity, elevation of
W. end of axis x tan. star’s altitude. The readings of the azimuth circle increase as the
instrument is turned from N. to E., S., and W.: from which it follows that the correction
must have the same sign as the elevation of the W. end.

The correction for the azimuth of the star observed has been computed independently in
every observation, by the following method, which is found convenient, and which involves
a principle that may be found advantageous for application in many other instances.

The star is supposed to be so near to the meridian, that the fifth and higher powers of
its hour-angle are insensible. The star is supposed also to be near the upper meridian;
but the investigation will be made to apply to the neighbourhood of the lower meridian, by
changing the sign of the north polar distance. ~

Put a for the star’s polar distance, b for the co-latitude, 4 for the a“'zimut‘ha‘l-angle,.and‘
C for the hour-angle. Then,

sin a.sin C .
cos'@.sin b — cos b.sin a.cos C

tan. 4 =

Putting for sin C and cos C their expressions in series, to the extent above mentioned,
this becomes o

sy

sina.(C —96—3)

tan. 4 =- s
cosa.sind —cos b.sina.(l — g_)

“sn(b—a) " 6 Sn(—a) *2

_C.sina {1_ C* cosb.sina C“’}

and A =tan 4 — 1tan3 A4 =

C.sina J{l C?* sinb.sina

in (b—a) =3 " Tsin b—a)

<éot a + 2 cot (b-—a))%
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Let the number of seconds of arc contained in a be @,; the number of seconds of arc
contained in 4 be 4,,: and let the number of seconds of time contained in C be Cs; so
that we may use indifferently,

aora,.sin 1”
AorA,.sin1”
Cor C;.15.5in 1”.

Then the last equation. becomes

in 2 122 in21” o :
A, .sin1”=C,.15.sin1”, 0% %1_08 157 sin" 17 sinb.sing _ }
” e sm,(b_a,),\/' - 3 X+ (b—a)r(COt a+2 cot (h—a))

Make sin ¢ = C;. 15.5sin 1”7y {% X (cot a+ Qcot (b-—a))}

15.sina
Then 4, = C, ;1?(—21—27% cos ¢.

The variations of cos ¢ depending on the small changes in @ are utterly insignificant,
¢ therefore may be regarded as depending on C, only. A small table of log. cos ¢ is
therefore prepared, of which the argument is C,.

15.sin a
sin (b—a)’
alluded, is introduced. It proceeds on this assumption :— when the variations of «,,
are so small that their squares may be neglected, any function whatever of 4, may be

expressed in the form

In the computation of log. the peculiarity of principlé, to which I have above

Ex{a,+F)

where £ and F are constants.”

This will be proved, and the values of E and F in the instance before us will be
determined, by the following process :—

Let the general value of @ be expressed by ¢°+3 a, where a® is constant. Then, for the
assumed equation,

15.sin a

2 E e
sin(b—a) E"‘ (a, + F)= s x(a + F.sin1")
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or, h. log. 15 + h. log. sin @ — h. log. sin (b—a)=

h. log. +h. log. (a + F.sin 17)

sin 1”
we may put
h. log. 15 + h. log. sin («° + 3 &) —h. log. sin (b—a® —%a) =

h. log. al—a—l;, + h.log.(¢® + F.sin1” + 3 a).

Expanding both sides to the first power of % 4,

-

h. lOg. 15 h. log_ _S__—l"’
+ h.log.sine® 4 cotana®.da n
— h.log. sin (b—a°) + cotan (b—a°). da

da
o . ”\ t o —_—
+ h.log. (a°+ F.sin 17) &L+ F.sinl”,

an equation which is evidently possible; since, by comparing the terms independent of
a and the terms multiplying 3 a, two equations are formed for determining the two

quantities F and F.

The comparison of the terms multiplying & a gives,

1

° + cotan (b—a°) = ————y
cotan a° 4 cotan (b—a°) Py

sin b 1 1
sin a°.sin(b—a) sinl” " d°, + F

or

. o . [e} . o . — O
sin a°. sin (b—a),andF= sin a°. sin (b—a°) ®

o]
whence ¢° + F = : g - - = .
“ sin b. sin 17 sin b. sin 1” 4

The comparison of the terms independent of 3 a, reverting from the logarithmic equation
to the equation between the numbers, gives,
15 .sin a° E (a°+ F.<in 1”) E(a®
= - = a
sin (b—a°) sin 17 (@ + F)
15.sin a° _ 15.sin b.sin1”
@, + F).sin (b—a®)~  sin’ (b—a°)

whence £ =

The mean value of ¢ may be used for a° in the computations of E and F, and the
computation of the azimuthal reduction in any instance is effected by the formula

log. 4, = log. C; + log. cos & + log. E + log. (a, + F)
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The following table contains the values of these various quantities, as they have been
used in the reduction of the observations.

Tabulated Values of Log. Cos ¢, for different Values of C;, and of the Quantities Log. E and F, for the
Stars Polaris and & Urse Minoris.

Hour Log. Cos ¢ for

Angle, Polaris. {5 Urs® Minoris.| Polaris S.P. [§UrszMin.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
1 992 992 994 995
8 990 989 992 " 993
9 988 986 990 991
10 985 983 988 989
11 981 979 985 987
12 - 978 975 | 982 984
13 974 971 979 981
14 970 966 975 978
15 966 961 972 975
16 961 9565 968 . m
17 956 <950 964 968
18 951 944 959 964
19 . 945 .37 955 960
20 | 939 930 950 956
21 932 923 945 951
22 926 915 . 939 946
23 |- 919 |" 908 933 941
24 912 900 928 936
25 904 891 - 922 930
26 [© 896 | 882 915 ) 925

27 | 888 873 | 909 919
28 880 863 202 913
29 871 853 894 | 906
80. | 9-99862 | 999843 | 999887 9 99900

Log. E| 6-09721 6°13638 |—6°03899 [—6°00617

F|—186""19 |—944" 71 | +181”°57 |+886"°86

Then log. 4, = log. C, + log. E + log. (a, + F) + log. cos ¢,
where 4, = seconds in arc of azimuth, -

C, = seconds in time of hour-angle, ,

a, = seconds of N. P. D. for the day of observation.

The following table contains the whole of the operations for determining the readings for

the astronomical meridian in 1845 :— ,
GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1845. (d)
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xxiv  InTRODUCTION TO GREENWICH MAGNETICAL OBSERVATIONS, 1845.

The following mean monthly readings were obtained by combining all the results in the
month, according to the number of observations from which each was deduced.

 Adopted Mean Readings for Astronomical South Meridian.

(o] 7 n

1845, January. . ... ovon s ceeies 269. 50. 2
February «..ecocvueeves 269. 49, 53
March....... N 269.50. 5
April.coveinnnieeennns 269. 49. 45
May...ovunnrenennnenns 269. 49. 26
JUDE cevvveciarnnnnens 269. 49. 53
b 2 O, 269. 49, 52
August ..ooa0nnn. feeean 269. 50. 5
September ............. 269. 50. 3
October. .ooocvvennnenns 269. 50. 5
November.............. 269. 50. 11
December.............. 269. 50. 16

The following is a description of the method of making and reducing the observations :—

A fine hofizontal wire 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 observa-
tion 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 also read at every observation in the regular daily observations, and occasionally
in the term observations, and in extra observations.

The mean-time clock is kept very nearly to Gottingen mean time (its error being ascer-
tained each day), and the clock time for each determination is arranged beforehand.

The first observation is made by the observer applying his eye to the telescope about
one minute before the pre-arranged time; and if the magnet is in a state of vibration, he
bisects the cross of 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 Gottingen mean time, which is recorded in the printed tables of observations.

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 six.

If the magnet be in a state of rest at the time of first looking through the telescope, then
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at 15° before the time recorded in the printed tables of observation, the cross of the magnet
is bisected by the micrometer-wire; and at 30° afterwards, the observer notes whether the
cross continues bisected, and if it does, the corresponding reading is adopted as the result.
The number of instances at which the magnet was observed in a state of vibration during
the year 1845 is very small.

The adopted result is converted into arc, supposing 17=1".34"*07 (see page v), and the
quantity thus deduced is added to the mean of the vernier readings, from which is subtracted
the constant given in Article 8 of the permanent adjustments; the difference between this
number and the adopted reading for the Astronomical South Meridian is taken ; and thus
is deduced the magnetic declination, which is printed in the tabular observations.

In reading the verniers of the theodolite, it was found that Mr. Breen differed from
the other observers ; this difference was generally in defect, but it was frequently found to
be in excess; at times it amounted to 20” or 307; its general amount, however, was
about 10”. Corrections have been, therefore, deduced to apply to his observations ; in
the Daily Observations, by comparing his reading of the verniers with that of any of the
other observers, the telescope not having been moved ; in reducing the Term Observations
his reading has never been used ; and in Extra Observations the correction has been that
which under the circumstances, and by consulting the comparisons made both before and
after, appeared to be the best. .In all cases, wherever Mr, Breen’s readings have been
used; a correction has been applied.

In the Extraordinary Observations, the observations have always conmsted of pairs of
readings of the micrometer, separated by the time of vibration of the magnet, at times
when the magnet has been vibrating; and -of single observations at all other times, the
observer satisfying himself that, by inspection, the magnet was at rest.

§ 2. Horizontal Force Magnet, and Apparatus for Observing it.

The horizontal force magnet is of the same dimensions as the declination magnet. For
its support, a tripod stand is planted in the eastern arm of the magnetic observatory,
resting immediately on the ground, and not touching the floor. This tripod supports an
upright plank, to the top of which a brass frame is attached, carrying two brass pulleys in
front of the plank and two at the back of the plank. A small windlass is attached to the
back of the plank at a convenient height. The suspension-frame of the magnet is supported
by the two halves of a skein of silk, which, rising from the magnet, pass over the two front
pulleys, then over the two back pulleys, and then under a single large pulley, whose axis

" GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1845, (e)
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is attached to a string that passes down to the windlass. The magnet is inserted in a
suspension-piece, of which the upper part is a vertical plate, having five pairs of small
pulleys attached to it (those which are nearest together being highest), and the lower part
of the silk skein is passed under the two pulleys of one pair; only the upper pair, however,
has been used in 1845. The vertical plate is connected with the torsion circle; it turns
with reference to the magnet-cell (being held by stiff friction), and the readings of the
circle-graduations are indicated by a pointer carried by the magnet-cell. On the lower
side of the magnet-cell is a mirror, whose frame turns with reference to the magnet-cell
(being held by stiff friction), but has no graduated circle. The magnet, &c., swings freely
in a rectangular box with double sides, covered with gilt paper, similar to that used for
the declination magnet, a small portion of one of whose sides is of glass; the vertical
plate of the suspension-piece passes through a hole in the top of the box. The height bf
the upper brass pulleys above the floor is 11%.5™; that of the highest pair of the lower
pulleys is 8".8"; and that of the center of the mirror is about 211"  The distance
between the upper portions of the half skeins of silk, where they pass over the upper
pulleys, is 1™48; at the lower part, for the first pair of rollers, the distance between
them is 0™92. :

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

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

1844, December 27¢. Observer, Mr. Glaisher.

With the marked end of the magnet to the East, the torsion-circle read . . ... .. 40.9
With the marked end of the magnet to the West, the torsion-circle read . .. .... 317.0

The half difference is 41°.344 for the angle of torsion.

1844, December 30%, Observer, Mr. Glaisher.

The magnet was inserted in the stirrup, with marked end to the West.

The division of the scale bisected by the vertical wire 4, o 4
of the telescope was......... tetsessesessass. 517 Torsion-circle reading 317. 0
The magnet was inserted, with marked end to the East.
The division of the scale bisected by the vertical wife div, o ¢
of the telescope was.......eoveeiveeceansevas  81°7  Torsion-circle reading 40. 1
And the angle of torsion from these experiments is 41°.304".
The magnet was inserted, with its marked end to the West.
The division of the scale bisected by the vertical wire g, o 4
of the telescope Was.....cvveneeenncnranse ..+ 81'6 Torsion-circle reading 317. 0
The magnet was inserted, with its marked end to the East.
The division of the scale bisected by the vertical wire ., o
of the telescope was..................c.e.... 516 Torsion-eircle reading 39. 56
And the angle of torsion from these is 41°.28’.
The magnet was inserted, with its marked end to the East.
The division of the scale bisected by the vertical wire . o
of the telescope Was,......ovvvevesssssees.. 519 Torsion-circle reading 317. 0
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The magnet was inserted, with its marked end to the West.

The division of the scale bisected by the vertical wire g, °
of the telescope Was......ce0vevencerssesans. 51°9  Torsion-circle reading 40. 0

~

And the angle of torsion was 41°.30".

The magnet was inserted, with its marked end to the East.

The division of the scale bisected by the vertical wire 4. o
of the telescope was.......ccovvvveananns eeess 61°3  Torsion-circle reading 317. 0

[N

The magnet was inserted, with its marked end to the West.

The division of the scale bisected by the vertical wire o
of the telescope Was..o.vvevveesrenassseeesss 51°83 Torsion-circle reading 39.56

The brass bar was inserted.

The division of the scale bisected by the vertical wire °o
of the telescope was.......ovevneennnenns «vs. 513 Torsion-circle reading 359. 29

And the angle of torsion was 41°. 28"

[=] ’

Therefore, from the 1st set of experiments the value was 41. 34}

. 2nd set s 41. 303
’s 3rd set ’s 41, 28
s 4th set »s 41.30

The mean value of the angle of torsion was, therefore, considered to be 41°.31’.

The previous values of this element have been as follows :—

o ’
1841, January, it was4l. 3
1842, January, it was 42. 0
1842, April, it was 41.43
1843, January, it was 41.29
1843, May, it was 40. 51
1843, December, it was 41. 35

So that no certain change has taken place in the value of the angle of torsion since the
date of the first of these determinations.

2. Determination of the times of vibration and of the different readings of the scale for
different readings of the torsion-circle, and deduction of the readings of the torsion-circle
when the magnet was transverse to the magnetic meridian.

Observer, Mr. Glaisher.




Horizontar Force MAGNET. XXix

Magnet suspended from First Pair of Rollers,

Its marked end West. 1ts marked end East.
Day,
. Difference of Mean . Différence of Mean
Torsion- . itierenc €
1844. circle Scale Sca}e Rleadti‘ngs of the ;l‘imes T:;:;;): Scale Scale Readti'ngs of the Times
. or 1° 0 [} . for 1° o of
Reading. | Reading. | Tomjon-circle.| Vibration. Reading, | Re2ding. | Torsion-circle,| Vibration.
o div. div, s o div, div. s
Dec. 312 9-83 2217 35 805 19 °30
313 1803 g‘gg 21 61 36 1565 ggg 20- 1
314— 26 ‘88 560 20 88 37 24 ‘73 997 20 ‘00
315— 32 -48 13 24 21°12 38 3470 8 23 1992
3164 4572 9-18 21 -20 39 - 42-93 10 -58 20 00
3174 54 °90 977 2087 40 53 51 8 ‘62 20 *40
318 64 67 748 20 62 11 62°13 982 2042
319 7215 " 94 20 *52 42 71°95 11 20 20 :82
320 8009 970 20 47 43 8315 " .16 20 ‘60
321 8979 1992 44 90 -31 20 °84

From this set of experiments it appears that, with a reading of 317° of the torsion-circle
when the marked end was West, the scale-reading was less than 54%*-90 ; and that, when
the marked end was East, with a torsion-circle reading of 40°, the scale-reading was
53%51; so that, with the respective readings of 317° of torsion-circle in one portion of
the magnet and of 40° in the other, the scale-readings were nearly identical. The time of
vibration, at 40°, was nearly half of a second less than at 317°. The mean value of the
time of one vibration with the marked end of the magnet to the West, and the torsion-
circle reading 317°, from another series of observations was found to be 20*86. Through-
out the year 1845 the magnet was in this position, and the torsion-circle reading was 317°.
The time of vibration throughout the year has been considered to be 20*8.

The mean difference of the scale-readings for a difference of 1° in the readings of the
torsion-circle, from these experiments, was, with the marked end West, 8989 ; and with
the marked end East, it was 8%"81. :

The previous values of those determinations have been as follows :—

With the marked end of the magnet West, and the torsion-circle reading 317°.

div, s
1841, March  14. The scale-reading was 91 -78; the time of vibration was 20 -8
1842, January 2. The scale-reading was 6136 ; the time of vibration was 20 *7
1843, January 3. The scale-reading was 60 °42; the time of vibration was 20 -8
1843, May 1. The scale-reading was 50 *85; the time of vibration was 20 -3
1843, December 26. The scale-reading was 54 -95; the time of vibration was 211
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With the marked end of the magnet East on the same days respectively.

o div, L
The torsion-circle reading was 40; the scale-reading was 91-12; the time of vibration was 202
The torsion-circle reading was 41; the scale-reading was 61 °28; the time of vibration was 20 4
The torsion-circle reading was 40; the scale-reading was 59 ‘65; the time of vibration was 205
The torsion-circle reading was 38} ; the scale-reading was 50 51 ; the time of vibration was 20 *2
The torsion-circle reading was 40; the scale-reading was 52 *20 ; the time of vibration was 20 '3

On 1843, May 1%, the time of vibration, with the torsion-circle reading 316°, was 207
and with the reading of 318° it was 208 : it was concluded that some error had been
made in the times of vibration at the reading of 317° and throughout the year 20"8 was
considered to be the true time of vibration. The same value, as above stated, was adopted
throughout the year 1845. ‘

The mean differences of the scale-readings for differences of 1° in the readings of the

torsion-circle, have been found to be as follows :—
div.
1841, March 14, with the marked end of the magnet West it was 818

1841, March 24, s ys 967
1842, January 2, s s 924
1843, January 2, ys s 927
1843, May 1, . . 9°19
1843, December 26, .s »s 932
1844, December 27, ss ' 889

1841, March 14, with the marked end of the magnet East it was 8 *74

1841, March 24, ys vy 871
1842, January 2, Yy ’s 921
1843, January 2, sy s 931
1843, May 1, v, - 9-32
1843, December 26, ’s ’s 893
1844, December 27, ’s .’y -8°81

And the mean of the values with the marked end of the magnet West, is 9%"-28 ; and
with the marked end East, it is 9%"-00. '

In the year 1841 experiments were made to determine the compound effect of the
declination and vertical force magnets on the horizontal force magnet, the result of which
was that the two magnets appeared to cause the horizontal force magnet, when its
marked end was towards the West, to approach the North by a quantity corresponding

to 0487 of the scale. The following are the experiments by which this determination
was made.
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3. Determination of the compound effect of the vertical force magnet and of the
declination magnet on the horizontal force magnet, when suspended from the first pair of
rollers with its marked end towards the West. '

When the magnets were in their places, the marked end of the vertical force magnet
was towards the East, that of the declination magnet towards the North. While they
were in this sitnation, that division of the scale was registered which coincided with
the vertical wire in the telescope. The magnets were then removed to some distance
from the Observatory, the division of the scale again registered, and so on successively.
All parts of the experiments connected with the vertical force magnet were performed by
Mr. Glaisher. Messrs. Dunkin and Hind assisted in the other parts of the experiments.

Vertical Force Mean Reading thiii:%gimlg?};d md;ggzl&m
Declin: tia;)ndMagn the Sztz;le of the g::l;?f«f):]}ﬁ:inx wl:;cil%m‘:n?:vgz?ﬁttsha
Day, 1841. 2 & ?n i the Horizontal | Vertical Force and Vertical Force and Mean,
’ T acen | Forcs Magner, | Dmtontupds | Delomontagnis | T
i div, - C div. div. div.:
May 23 Away 58 315
" | In their places 58°590 | © 58218 — 0372
Away 58 '120 |. :
In their places 58 340 57948 — 0392
Away 57115 S
In their places 58-590 | 57870 — 0720
Away 57965 ; — 0487
In their places 58'640 1 68-065 - 0°575
Away 58°165 |
In their places 58 °520 58 139 — 0381
' Away 58-113 -
In their places 58-713 58 229 — 0°484
Away 58 -349

The mean compound effect of the two magnets, from the number in the last column,
is 0487 division of the scale, by which the scale-readings are increased, or by which
the marked end is made to approach the North : the correction is therefore subtractive.

The scale was afterwards moved, so that all readings of it are less by 0%"*5 than they
would have been if it had remained unmoved and thus all subsequent observations
were corrected for the compound effect of the two magnets.

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

- It was found by accurate measurements at the end of the year 1840, that the distance
from 40° on the scale to the center of the face of the mirror is 8".5™ 1, and that the length
of 30%"9 of the scale was exactly 12 inches; consequently, the angle at the mirror subtended
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by one division of the scale is 1312”32, or, for one division of the scale, the magnet is
turned through an arc of 6°.36"16.

With the first pair of rollers, which was used throughout the year 1845, the adopted angle
of torsion was 41°.2°.50", being the same as that in the years 1841, 1842, 1843, and
1844, the experiments in Article 1 of this section shewing that no change was necessary ;
consequently, the variation of horizontal force in terms of the whole horizontal force for a
disturbance through one division of the scale, computed by the formula “ Cotan. angle of
torsion x value of one division in terms of radius,” is 0°002206. The number actually
used throughout the year 1845 is 0°002214.

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

In the month of April, 1843, an apparatus was erected for observation of deflexions
in the form proposed by Dr. Lamont. A graduated circle (formerly used as the setting-
circle of the transit instrument) is attached to a fixed tripod stand, with its plane hori-
zontal ; upon a pin in the center turns horizontally a plank ; upon the center of the plank
is fixed the box and suspension-apparatus for the magnet which is to be deflected (the
magnet carrying a mirror); at one end of the plank is fixed a telescope (with a wire
in its focus) and a short scale, to be viewed by reflexion in the mirror (only one adopted
division, however, of the scale being used); and on the other end is placed, at arbitrary
distances, a copper trough, having a proper resting-place for the deflecting magnet, which
trough can be filled with water of any desired temperature. Thus (in turning the plank)
the deflecting magnet, the telescope, the scale, and the suspending-skein, all turn together;
and, the observation being always made by turning the plank till the adopted division of
the scale is seen under the wire of the telescope, the relative position of the magnets and
the torsion of the skein are always the same. It is evident that several causes of doubt,

“both theoretical and practical, are thus entirely removed. The deflexion of the magnet, or
(which is the same thing) the angular movement of the plank, is measured by means of two
micrometer-microscopes, fixed to the plank and reading the divisions of the graduated circle.

The proportion of the deflecting force of the magnet to the directive force of terrestrial
horizontal magnetism, is evidently the same as that of the sine of the angle of deflexion
to radius.

In the following observations, the deflecting magnet was always placed with its end
towards the deflected magnet, and was on its Eastern side (sometimes North of the East
and sometimes South of the East). The position of the deflected magnet for no deflecting
force was determined from time to time by making similar observations when the deflecting
magnet was removed. The changes of position for no deflexion do not correspond exaétly
with those of the declination magnet. The adopted readings for no deflecting force at
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each observation were found by interpolation between those observed, on the supposition
that their changes were proportional to the time.

Observations of the Deflexion of a 2-Feet Magnet by the Horizontal Force Magnet, at Different
Temperatures, in Lamont’s Method.

Position of | Distance | Temperature .
marked End of[of Centers| of Hori- Adopted Reading Its
Day, 1843. | "Horizontal of  [zontal Force| Circle Reading. for no Deflexion. .
Force Magnet.| Magnets,| Magnet. Deflecting Force. Natural Sine.
ft. in. o o PR ] ‘o ' o v
April 20| Away e 24.16.16°6
w 67 7 49.17.17°9 24. 16. 56 8 25. 0.21°1 .
w 677 49.17. 12 24.17.37°1 | 24.59.24°1 } 0°42258
w 1188 48, 58. 585 24.18.173 24, 40.41 2 041750
w 103 -0 49. 1.41°0 24, 18. 875 24.42.43 5 041806
w 767 49, 9. 69 24r19. 37 7 24.49. 29 -2 041985
Away ceee 24, 20.17 9
April 21| Away cees 24.14.167
w 352 49. 7. 51 24.14.56°1 24.52. 90 042055
w 126 ‘8 48. 44.40 8 24.15.356 24.29, 52 041447
w 106 '3 48.48. 2°8 24.16. 150 24, 31.47 8 041517
W 910 48.50.45'9 24.16.54 4 24.33.51°5 041570
W 73 4 48.58.39°1 24,18.13 3 24, 40.25 ‘8 041745
Away . 24.18, 527
April 29| Away ceen 24.32. 2°9
- w 54 8 49.24.45 2 24, 32. 59 -2 24, 51.46°0 0°42045
Away ceee 24.34. 517
W 1390 49. 4.350 24.35.32 4 24.29. 26 041444
W 126 0 49, 8.54°3 24, 36. 53 ‘9 24,32, 0°4 041522
Away AN 24.38.16°4 |
w 54°0 | 49.20.21°9 24.38.45°5 | 24.41.36°4 | 0°41776
Away vee. | 24.39.45°8
w 140 -0 49, 2,565 24.39.38 9 24.23.17°6 0 -41292
Away cene 24. 39. 252
April 20 Away e 24,20.17-9
w 123 -0 41.383.16°1 24, 20, 62 *5 17.12,23 6 029578
W 1150 41.38. 26 24.21. 99 17.16. 5217 0297056
W 79 5 41.42.50°9 | 24.22. 1°8 17.20.49°1 029816
w 88 ‘0 41,45.24°1 © 24,22, 63°8 17.22.303 0 29863
Away ceee 24.23,11°3
April 29} Away . 24,32, 2°9
E 576 1. 2,403 24.83.55°4 | 23.31.16°1 | 0-39908
Away eee 24, 34. 517
E 1330 1.28.35°3 | 24.36.13-2 [23. 7.37°9 | 0°:39277
E 1207 1.24.315 24.37.3477 | 23.13. 3-2 | 0°39422
Away ceed 24.38.15°4
E 54°0 1.12. 63 24.39.1567 23.27. 94 0 -39799
Away SN 24.39,46 -8
E 132 7 1.31.47°7 24.89.32°1 | 23. 7.44'4 | 0°-39281
Away cres 24.39. 252
GRrEENWICcH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1845. (f)
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The difference between the deflexions with marked end East and marked end West, may
arise from unsymmetrical distribution of the magnetism of the deflecting bar, or from a
small error in the horizontal adjustments of the apparatus, which allowed the magnet to
swing nearer to the deflecting bar in one position than in the other. It is unimportant
in this investigation.

From these observations we obtain the following results (the observation at temperature
91°:0 on April 21 being omitted, and the mean of the two observations at temperatures
139°:0 and 140°0 on April 29 being used as a single observation):

Marked end West, distance 4 feet.

The mean of 6 observations at low temperatures gives

At temperature 63° *63, the nat. sine of deflexion = 0°419773

The mean of 6 observations at high temperatures, distributed in the same manner over
the same days of observation, gives

At temperature 120° 07, the nat. sine of deflexion = 0 415683

Therefore,
Change of natural sine for 56° *44.. = 0004090
Change of natural sine for 1°...... = 000007246

Referring to 55° as the temperature to which the estimation of small changes of force
nearly applies,
Natural sine expressing whole force = 0 +42 nearly

change of force for 1°

=0 5.
whole force 000172

Hence,

Marked end WeAst, distance 4 feet 6 inches.
The mean of 2 observations at low temperatures gives

At temperature 68° 75, the nat. sine of deflexion = 0-298395
The mean of 2 observations at high temperatures gives

At temperature 119° -0, the nat. sine of deflexion = 0 ‘296415
Therefore,

Change for 50°25.......... ceteeiaeniane .. = 0°001980

Change for 1°% . ... ciiiiiiiiiinennienennenes = 0°00003940
Also,

Natural sine expressing whole force at temp. 55° = 0 *2987

change of force for 1°

Hence
) whole force

= 0°0001324.
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Marked end East, distance 4 feet. '
The mean of 2 observations at low temperatures gives

At temperature 55°°8, the nat. sine of deflexion = 0398535

The mean of 3 observations at high temperatures gives

At temperature 128° *8, the nat, sine of deflexion = 0393267

Therefore,
Change for 73°........ cereens vereseascreess == 0°005268
Change for 1°........... Ceeserebiiisanenane = 0°00007217
Also,
Natural sine expressing whole force at temp. 55° = 0 *3980
L]
Hence, change of force for 1° _ 0-0001813.

whole force

Giving to the three determinations the weights 12, 3, and 5, the mean result of

change of force for 1 is = 0°0001686.
whole force

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
mirror carried by the magnet. On looking into the telescope, the graduations of the fixed
scale 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 (usually 2™.30* after the time for the determination with
the declination magnet), having been calculated, the first observation is made by the
observer applying his eye to the telescope 40° before that time, and, if the magpet 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 @™.20* after the time recorded in the printed tables of observation,
he notes the division of the scale hisected by the wire ; and 20° afterwards he notes whether
the same division continues bisected, and if it does, that reading is adopted as the result.
The number of instances when the magnet was observed in a state of vibration during the
year 1845, is very small.

From the adopted scale-reading 37%"-82 was subtracted at the end of the year 1844, and
this number has been used throughout the year 1845. ‘

The remainder is converted into a number, expressing the proportion of the variable
force to the mean horizontal force, by means of the numbers in Article 4 of this section.

(f) 2
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Within the double box is suspended a thermometer, which is read at every even hour of
observation. In Article 5 it appears that for.an increase of temperature of 1° there is a
decrease of horizontal force amounting to 0-0001686 parts of the whole horizontal force.
This is applied, according to the reading of the inclosed thermometer, to every observation
in the various sections: the observations are thus all reduced to a uniform temperature of 55°.

§ 8. Vertical Force Magnet, and Apparatus for Observing it.

The vertical force magnet is of the same dimensions as the other two magnets. It is
supported upon a block, connected with a tripod-stand which passes through the floor and
rests immediately on the ground in the western arm of the Magnetic Observatory. Its
position is as nearly as possible symmetrical with that of the horizontal force magnet in the
eastern arm. The magnet is inserted in a brass frame, to which two steel knife-edges are
attached, similar to the knife-edges of a balance or pendulum, by which it vibrates upon
agate plates. A proper apparatus is provided for raising it a small height above the
agate supports. On the upper part of the brass frame is a mirror, whose plane makes with
the axis of the magnet an angle of 54° nearly. The height of this mirror above the floor
is the same as that of the horizontal force magnet. The axis of the magnet is as nearly
as possible transverse to the magnetic meridian. Near the ends of the magnet are two
holes, in which are inserted brass pieces carrying screws, by which the elevation of the
center of gravity and the inclination of the magnet in its position of rest can be altered.
The whole is inclosed in a double rectangular box, covered with gilt paper, similar to those
used for the declination magnet and the horizontal force magnet. This box is based upon
the block of wood above mentioned, and in it the magnet can vibrate freely in the vertical
plane. A small portion of one of the sides of the box is of glass.

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

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

1. Determination of the compound effect of the declination magnet and of the horizontal
force magnet on the vertical force magnet.

The observations which are repeated here, for determining the disturbing effects of the
other magnets, were made in the year 1841.

Both disturbing magnets were first taken some distance from the Observatory, and the
reading of the scale was recorded, which coincided with the horizontal wire in the telescope.
The magnets were then placed in their boxes, the marked end of the declination magnet being
to the North, and the marked end of the horizontal force to the West : the division of the
scale was again recorded. The magnets were again taken away and so on successively.

Observers, Messrs. Glaisher, Hind, and Dunkin.

Position Declination . | Mean Reading | Mean of Readings, |Reading with Declination
of and of the one preceding and | and Horizontal Force
Declination | Horizontal Force | the Scale of thﬂ'efg:l:}i: %;L?i:‘“nﬁm Rm?i‘iﬂit:hmi;aﬁon
Da.y, 1841. and Hori- Magnets away the Vertical | and Horizontal Force | and Horizontal Force Mean.
zontal Force : f . Maguets: Magnets
Magnets. or in their places., | Force Magnet, in their places. in their places.
: div. div. - div. div.
May 23 | Marked Away 33 750 :
end of De-| In their places 35 763 -36 563 <+ 0°800 -
clination Away 39 °375
Magnet | In their places 42775 41949 — 0826
N. Away 44 523
Marked | In their places 44775 44012 — 0763 — 0°-148
end of Away 43 -500
Horizontal In their places | 41°1756 41388 + 0-213
Force Away 39 -275
Magnet | In their places 38 900 38 738 — 0-162
Ww. Away 38 200

An inspection of the numbers contained in the fourth column of this table when the
magnets were away, will shew that no satisfactory result can be deduced from them. It
would be necessary for this that the readings preceding and following the reading when the
magnets were in their places, should be very nearly the same; in the table they differ very
much. In consequence, the number in the last column can only be considered as shewing
that the compound effect is very small. In two sets of ‘experiments made in 1841, and
published in the volume for that year, it was clearly shewn, that neither magnet had indi-
vidually much effect in disturbing the vertical force magnet.

In the volume for 1842, are exhibited. experiments shewing that the effect of the
iron affixed to the electrometer pole was nearly inappreciable, the result being, that the
marked end of the vertical force magnet was drawn upwards by 0°190 division of the
scale. The apparent compound effect of the declination and horizontal force magnets,
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as deduced above, is nearly the same in amount, but acting in a contrary way; and,
consequently, no corrections have been applied to any of the observations on account of
either of these disturbing causes.

Determination of the Time of Vibration of the Vertical Force Magnet in the Vertical Plane.

2. Between 1845, January 6 and December 30¢, the magnet had been in all positions
for scale-readings between 39%" and 72%", and the times of vibration, which were observed
every day, had been taken at every division between these, and found to be accordant at the
same scale-readings throughout the year: each result is the mean of about ten vibrations.

Division Mean of Times of Number Division Mean of Times of Number
of Vibration in of of Vibration in of
Scale. Mean Solar Time, | Mean Results, Scale, Mean Solar Time. | Mean Results,

div, 8 div, L

39 26 -9 1 55 268 6
40 26 ‘3 2 56 274 9
42 25 7 5 81 27-°1 5
43 259 13 58 273 10
44 259 24 59 28 -0 6
45 261 28 60 28 -2 4
46 26 -2 20 61 28 -1 9
47 26 5 8 62 28 -3 4
48 26 '8 12 63 28 °0 8
49 26 ‘6 [ 64 281 6
50 26 -8 6 65 28 -3 4
51 26 5 ) 66 28 °3 7
52 26 7 6 617 28 -3 7
53 26 -9 4 68 28 -8 7
54 26 7 6 72 29 -2 1

As the magnet is horizontal when the scale-reading is 50%™, the number adopted as the
mean time of vibration was 26*7, and it was used throughout the year 1845,

Determination of the Time of Vibration of the Vertical Force Magnet inthe Horizontal Plane.
1844, April 28. Observer, Mr. Glaisher.

3. The vertical force magnet was suspended from a tripod in the library, the broad side
of it being in a plane parallel to the horizon; therefore its moment of inertia was the same
as when it is in observation. A telescope, with a wire in its focus, was directed to the
reflector carried by the magnet: a scale of numbers was placed on the floor of the library
at right angles to the long axis of the magnet, or parallel to the mirror. The following
observations were then taken for the purpose of ascertaining the time of its vibration in the
horizontal plane. During the whole time the magnet was swinging through a small arc,
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the extent of which was about five divisions of the scale.
was left suspended, and on the following morning it was found to be without motion; a
small swing was communicated, and all the observations were considered to be satisfactory.
No correction is required for the rate of the chronometer, which was small.

XXXIX

After April 28%.2" the magnet

Chronometer Chronometer Chronometer
Times of | Intervals Times of | Intervals Times of | Intervals
Day and i3, Ez’t_remes in Solar Day and the Eﬁremes in Solar Day and the E:I:remes in Solar
Hour, Vibration. Time. Hour. Vibration, Time, Hour, Vibration, Time,
d h s ] d b 8 s a h ] s
Apr.2s. 1| 570 | o0 | Apr2s.2| 1570 203 | Apr.2s.22| 5975 gi 2
220 400 2440
sas | 245 0 | 245 Tea | 2500
1m9 | 248 295 | 290 140 | 200
560 | 2570 sao | 24 bl Y
00 | 240 175 | 2879 3340
9e0 | 24°0 10 | 257 s | 240
490 | 2570 g0 | 20°0 915 | 2478
Tae | 266 95.0 | 250 na | 2
390 | 244 578 | 2478 1 | 202
3.4 | 244 225 | 247 363 | 248
0oug | 246 o | 245 S5 | 242
530 | 2670 o | 2570 o | 2570
180 | 240 380 | 260 s0.3 | 248
5.5 | 2175 o | 210 0% | 23
50 | 28° g | 2575 Soa | 249
15 | 247 o | 24 95| 2
S | 2570 20 | 2504 om | 2477
170 | 249 a5 | 21 535 | 24 :g
a5 | M0 g0 | 248 10 | ¥
e | 2500 a0 | 247 406 | 2476
310 | 246 s60 | 2279 75 | A9
o | 2500 oo | 24 a25 | 2570
206 | 246 450 | A8 576 | 21
BT | 254 20| 28 3| 239
80| 240 oo 2 5o | 210
34:5 | 2479 595 | 248 110 | 2270
240 | 2479 365 | 2070
oo | 218 S5 | 2400
A . 140 | 202 950 | 2479
p'n 28. 22 31 5 23 .5 39 '0 25 ,0 50 .0 25 .0
oo e | 2478 a0 | 248 rag | 246
442 | 24 980 | 248 sgr0 | 247
g2 | 2870 525 | 2479 45 | 28
340 | 248 1800 | 2079 985 | 247
580 | 240 425 | WO 539 | 248
230 25 0 75 250 170 24 -0
a0 | 270 s25 | 279 a1 | 2470
i1 | 49 516 | 21 57 | 2472
3g-0 | 245 925 | 249 300 | 2973
08 | 2475 o | 248 See | 2476
8.0 | 260 o | 230 o | 244
50 7 252 35 +0 250
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The mean of the above times is 24*6, and this number has been used as the mean value
of one vibration in the horizontal plane throughout the year 1845.

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

The distance from the scale to the mirror is 151'2 inches, and each division of the
scale=310—2,9inches. Hence the angle which one division subtends, as seen from the
mirror, is 8.49”79; and therefore the angular movement of the normal to the mirror,
corresponding to a change of one division of the scale, is half this quantity, or 4°.24”°90.

But the angular movement of the normal to the mirror is not the. same as the angular
movement of the magnet; but is less, in the proportion of unity to the cosine of the angle
which the normal to the mirror makes with the magpet, or in the proportion of unity to
the sine of the angle which the plane of the mirror makes with the magpet. This angle
has been found to be 54°: therefore, dividing the result just obtained by sine 54°, we have,
for the angular motion of the magnet corresponding to a change of one division of the
scale, 5'.277°43.

From this, the value, in terms of the whole vertical force, of the disturbing force pro-
ducing a change of one division, is to be computed by the formula, “ Value of Division
199

in terms of radius x cotan. dip. x 57—, where T' is the time of vibration in the horizontal
plane, and T the time of vibration in the vertical plane.

The: dip has been assumed to be 69°.0’ throughout the year.

1845, January 6° to December 31%. T’ was assumed 24*6, and T was assumed to
be 26*7 ; consequently, the value of the changes of vertical force (in terms of the whole
vertical force) corresponding to a change of one division, was 0°000517, and this number
has been used in the reduction of the observations throughout the year 1845.

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

The following observations for the effect of temperature on the vertical force magnet
were made in the year 1843 in the same manner as those for the horizontal force magnet

»
page xxxii :— :
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Position of | Distance [Tem erature .
Marked End [of Centers| of Vertical | .. . Adopted Reading Its
Day, 1843, | " o5 Vertical of Force Circle Reading. for no Deflexion. .
Force Magnet.| Magnets.| Magnet. Deflecting Force. Natural Sine,
ft. in. [¢] o ? ” o ’ L o 4 L4
April 22| Away . ceen 24. 18.52 7
w 4.0 840 41. 0.38°8 24.18. 550 16.41.43 8 0 28728
w 4.0 127 -0 40.47.20-0 24. 18. 572 16.28.22-8 | 0-28356
w 4.0 892 40. 56.40 3 24.19. 40 16.37.36 -3 0 28613
A’ 4.0 713 40. 59.48 *5 24.19. 62 16.40.42 -3 0 28698
Away . NP 24.19.10°8
April 26| Away .. ceen 24.18. 89
w 4.0 505 40. 49. 34 7 24.19.16 7 16.30.18°0 | 0-28409
Away ceen 24.21.32°3
w 4.0 124 0 40. 30. 55 °9 24.21.58 4 16. 8.57'56 | 0-27814
Away -. ceen 24.22.50°6
w 4.0 50 -2 40. 49. 505 24. 23.10 ‘6 16. 26. 399 0 -28309
Away . cees 24.23.50°5
w 4.0 124 -8 40. 28. 56 ‘3 24, 23.40°5 16. 5.15°8 027711
Away .o 24.23.20 5
w 4.0 50 -3 40. 49. 317 24.22.46 2 16.26.45'5 | 0°-28311
Away 24.21.37°7
W 4.0 1340 40.15.42°1 24.20. 38 *1 15.55. 40 | 0-27426
w 4.0 121-8 40.17.23 7 24,19.38 4 15.567.45°3 | 027501
Away 24.19. 8°6 .
April 27| Away oo ceas 24. 14.15 8
w 4.0 5056 40.28.21°5 24.16. 14 16. 12,201 027908
Away Ve ceen 24.19.32°5
w 4.0 1350 40. 8.59°9. 24.19. 455 15.49. 144 | 0-27263
w 4.0 119 0 40.13. 80 24.20.11°6 15. 52. 566 *4 0 27366
Away oo vees 24, 20, 377
W 4.0 520 40.28.40 3 24, 21. 67 | 16. 7.336 | 0°27775
Away cee 24.22. 4°8
April 23| Away ces - 24.13. 16
w 5.0 555 32.43.12°9 24.13.53 4 8.29.19-5 | 0°14762
w 5.0 1220 32.37.18+5 24.16. 29 0 8.20.49°5 014517
W 5.0 95 -0 32.41. 621 24.17.20°8 8.24.31°3 0 -14623
w 5.0 750 32.46. 5°'6 24. 19. 56 3 8.26. 93| 0°14670
Away | ... cee. | 24.20.48°2
April 22| Away . ceus 24.18.527
E 4.0 1180 8. 2.31°0 24. 18. 569 5 16.16.28 5 | 0°28022
E 4.0 9556 7.68. 76 24,19. 17 16.20. 54 '1 0 -28147
E 4.0 700 7.54.35°9 24.19. 8°6 16.24.32-6 | 0°28249
Away | ... .e. | 24.19.10-8
April 26 | Away aes oo 24.18. 89
E 4.0 512 8. 6.16°4 24.20.24 5 16. 14, 8°1 0 -27958
Away .es ceue 24.21.32 3
E 4.0 1161 8.24.30°4 24.92.24°5 | 15.57.54°1 | 0°27505
Away 24. 22,50 ‘6
E 4.0 503 8.12.32 8 24.23.30°5 16.10. 87 7 0278171
Away .o cenn 24.23.50°5
GreeNwicH MAGNETICAL AND METEOROLoGICAL OBSERVATIONS, 1845. ( g )
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iti i erature .
I\l;gill«:telgnE(:d o]f)‘éi;[’:(ce:s T:F \‘;errtical . . Adopted Reading | ) Its
Day, 1843. | "¢ Vertical of Force Circle Reading, for no Deflexion. Nataral Si
Force Magnet.| Magnets.| Magnet. Deflecting Force. atural Sine.
ft. in. o o L. (] [ o T
April 26 E 4.0 1190 8.27.39 8 24.23. 30 *5 15. 55. 60 *7 027447
continued.] Away oo ceees 24.23.20 5
E 4.0 505 8.14.562°2 24.22.120 16. 7.19°8 0 27768
Away | ... ceee | 24.201.377
E 4.0 138 -2 8.42. 63 24.21. 79 15.39. 26 0 269717
E 4.0 127 '8 8.40.47 -1 24.20. 82 15. 39. 211 0 26985
Away ves eee 24.19. 86
April 27| Away cen e 24.14.15 '8
E 4.0 520 8.21.33 1 24.17.470 15.56.13°9 | 027458
Away -, ceee 24.19.32°5
E 4.0 125°5 8.44.38 ‘7 24. 19. 568 5 15.85.19°8 | 026873
E 4.0 1142 8.41. 86 24.20.24 ‘6 15,39.16°0 | 026983
Away v cens 24. 20. 37 7
E 4.0 520 8.28.311 24.21.35 7 15.53. 46 0. 27369
Away 24.22. 48
April 23| Away ces ciee 24.13. 1°6
E 5.0 556 15. 47. 56 2 24.14.45°3 8.26.49°1 0 14690
E 5.0 129 +0 16. 2.55°4 24.15. 371 8.12.41-7 | 0-14283
E 5.0 945 15. 58. 8°1 24.18.12 6 8.20. 45 0 -14495
E 5.0 76 -0 15.68. 6°5 24.19. 45 8.20.59°0 | 014522
Away . ceen 24.20.48 *2

Grouping the two last observations W., 4 feet, April 26, and also the two last observa-
tions E., 4 feet, April 26; omitting the second result E., 4 feet, April 22; and dividing
each day’s results remaining into two equal groups for high and low temperature, we have—

Marked end West, distance 4 feet.

For temperature 54° *11, nat. sine of deflexion = 0 ‘283054
For temperature 120° ‘99, nat. sine of deflexion = 0277980
: Difference for 68°+88 = 0 005074
Difference for 1° = 000007586
Adopting 55° as the temperature of reference, for which the nat. sine = 0-283.

Change of force for 1°
Whole force:

Marked end West, distance 5 feet.
‘ For temperature 65° 25, nat. sine of deflexion = 0-14716
For temperature 108° -5, nat. sine of deflexion = 014570
Difference for 43°°25 == 0-00146
Difference for 1° = 00000337
Natural sine for 55° = 0°148

= 0:0002681.

Change of force for 1°
Whole force

= 0°0002277.
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Marked end East, distance 4 feet.

For temperature 54° -33, nat. sine of deflexion = 0 ‘277788

For temperature 120° 97, nat. sine of deflexion = 0273018
Difference for 66° ‘64 = 0 004770
Difference for 1° == 000007157
Natural sine for 55° = 0 2777

Change of force for 1°
Whole force

‘Marked end East, distance 5 feet.

For temperature 65° 75, nat. sine of deflexion = 014606

For temperature 111° 75, nat. sine of deflexion = 014389
Difference for 46° -00 = 0-002170
Natuoral sine for 55° = 0147

Change of force for 1°
Whole force :

Giving to these four results the respective weights 10, 1, 10, 1, the mean value of

change of force for 1°
whole force .

From these experiments it appears that for an increase of temperature of 1° the decrease
of the vertical force was 0°000264 parts of the whole vertical force. This number has
been applied to every observation in the various sections; the observations are thus
reduced to an uniform temperature of 55°.

The method of observation with the vertical force magnet is precxsely similar to that
described for the horizontal force magnet, except that the adopted clock-time is 2™.30°
before that for the declination magnet, and that the eye is directed to the telescope at an
interval of time equal to twice the adopted time of one vibration, before that time. If the
magnet is in a state of rest, the eye is again directed to the telescope at an interval equal to
half the time of one vibration, before the pre-arranged time, and the division bisected is
noted : and at the time of one vibration afterwards the observer notes whether the same
division is bisected as before, and, if it is still bisected, the corresponding reading is adopted
as the result, and it is converted into a number expressing the proportion of the variable
force to the mean vertical force, by the numbers obtained in Article 4 of this section. The
numbers in the printed columns are those numbers reduced to the uniform temperature of
55° above mentioned. '

= 00002577

is = 0°00026397.

Occasional Adjustments of the Vertical Force Magnet.

The scale had not been moved since it was first set up in the year 1840; and it was not
moved throughout the year 1845, ‘ ’
The adopted scale-reading has been converted into the number required to express the

(g)2
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proportion of the variable force to the mean vertical force, by means of tables containing
the multiples of the values of one division of the scale.

In the year 1844, on December 267, it was found that the knife-edges of the vertical
force magnet were injured, particularly that which had rested on the South agate plane,
and to such extent that, on passing the nail of the finger along it, the indentations
sensibly checked the motion of the finger. It was sent to Mr. Barrow for the purpose of
regrinding the edges.

On 1845, January 3%, the knife-edges of the magnet were received from Mr. Barrow,
and between this time and January 6* the necessary adjustments were performed by
Mr. Glaisher, and on the latter day a new series of observations was commenced. Every
attempt which has been made to connect the series of numbers beginning at this time with
that ending 1844, December 26°, has failed, so that a totally new series commences
from this time.

On the Effect of altering the Adjustment Screws at either End of the Magnet.

1843, May 5°. Mr. Glaisher adjusted the magnet to balance, leaving the East screw,
or that at the marked end of the magnet, vertical, and the West screw horizontal ; he then
made the following experiments.

The scale-reading was 41976 : the West screw was withdrawn 6 half-turns, and the
mean scale-reading was then 22%"1.
div.
Therefore, 3 revolutions caused a change of........ P ¢+ R
or, 1 revolation caused a change of............ Cecaeenens 65

The West screw was then further withdrawn 5 half-turns, and the mean reading of the
scale was found to be 74" 1.

Therefore, the withdrawing of the screw 2} revolutions caused y " s
! }22-1 to 71
the scale-reading to change from...... ceneeiees cenren
or, 1 revolution caused a change of..,....... Cereienaan .. 60

Then the screw was driven through ¢ half-revolutions, and the mean scale-reading was
found to be 13%"5,

div, div,
Therefore, 1 revolution caused the scale-reading to change from ... 7°1 to 135

or, 1 revolution of the screw caused a change of .......... 64

The screw was then driven through 10 half-revolutions, and the mean scale-reading was
found to be 49%*4.

div. div,
Therefore, 5 revolutions caused the scale-reading to change from .. 135 to 49 4

or, 1 revolution caused a change of. . ........c0vvvnnreee. 72
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After some experiments had been made with the vertical or East screw, as. detailed
below, the scale-reading being 82%"-7, and the mean time of one vibration being 25%5, the
West or horizontal screw was withdrawn through 10 revolutions, and the scale-reading was
19%"-0, and the mean time of one vibration was 25*1.

. div,
Therefore, 10 revolutions caused a change of.......... Ceeeeeienaas 63 7
or, 1 revolution caused a change of...... BN 64

The screw was then driven through 5 revolutions, and the mean scale-reading was
5249 and the mean time of vibration was 25%0. The scale-reading was found to be
50" when the magnet was horizontal and resting in its Y’s. )

On dropping the Y’s, the magnet resting on the agate planes, the mean scale- readmg
was 67970, and the mean time of one vibration was 247 ; the horizontal screw was then

withdrawn 2 revolutions, and the scale-reading was 54%"0.
div.

Therefore, 1 revolution caused a change of.............. ieiieeens 6°5
The screw was then withdrawn 1 half-revolution, when the scale-reading was 51%™1, and
the mean time of one vibration was 249 ; and, when the magnet was raised in its Y’s, the
scale-reading was 54%", :
After this time the instrument was left for observation with its marked end to the East.

The following are the experiments on the vertical screw alluded to above :—
The scale-reading was 49%"4 ; the screw was then drawn upwards 10 half-revolutions,

when the mean scale-reading was 38%"6, and the mean time of vibration was 25*8;
die.

Or, 1 revolution caused a change of .............. ceereriniaiiee. 22

The screw was then drawn upwards 5 additional revolutions, when the scale-reading was

3544, and the mean time of one vibration was 25%9.
div.

From this, 1 revolution of the screw caused a change of............. 06

The screw was then drawn 5 additional revolutions, and the scale-reading was found to

be 32%"5, and the mean time of one vibration was 26*1.
div,

Therefore, 5 revolutions caused a change in the reading of the scale of 2-9
or, 1 revolution caused achangeof ...................... . 06

The screw was then drawn upWards 30 additional revolations, and the scale-reading was
found to be 3148, differing from the former reading by only 0""*7 ; so that from this,

div,

One revolution caused a change of ....... T 0°02

The mean time of one vibration was 30"9.
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The screw was then driven downwards through 50 revolutions, and the scale-reading was
found to be 36%"1, being increased by 4°"*3 only.

div.

Therefore, 1 revolution caused a change of............c.oviiueeesn 0°09
The mean of one vibration was 24*6.

The final results of the preceding sets of experiments are as follows: that, the with-
drawal of the West or horizontal screw, the head of which is towards the West, through
1 revolution, causes the scale-reading to be less by 677, and the driving of the screw causes
the scale-reading to be greater by 6“7 for every revolution; and that such changes in the
position of the horizontal screw have a little, but only a little, effect on the time of vibration
in the vertical plane.

That the driving of the vertlcal or East screw, the head of which is towards the zenith,
through 50 revolutions, caused the time of vibration to be increased by about 55, and to
be diminished by about the same amount on the withdrawal of the screw, and that such
changes in the position of this screw have a very small effect on the scale-reading.

§ 4. Dipping Needle and Method of observing the Magnetic Dip.

The instrument with which all the observations of the Dip have been made was con-
structed by Robinson, and it is one of the last instruments completed by that artist before
his death.

The inner diameter of the vertical circle is 9'59 inches, and the circle is divided to
ten minutes ; so that every two divisions are 0™014 apart at their inner extremities, The
divisions appear to be very perfect.

The diameter of the horizontal circle, measured between the points where the extremity
of the index meets the graduations, is 543 inches. The graduation is to half degrees,
and the vernier subdivides to single minutes. There is only one reading.

The vertical circle is graduated upwards and downwards to 90° from the two extremities
of the horizontal diameter. The horizontal circle is graduated from. 0° to 180° and then
from 0° to 180° again in the same direction; so that had the circle been divided from 0°
to 360° (a more natural and convenient method), the readings 180° to 360° would have
occupied the part of the circle now occupied by the second set of divisions.

The instrument has two needles marked at one end A 1 and A 2 respectively.

The length of A 1 is 9°56 inches.
The length of A 2 i3 9'55 inches. ‘

The lengths of the needles, therefore, are respectively only 02-03 and 004 less than the
inner diameter of the circle.

The needles usually swing quite round the circle without touching, proving that the cn'cle
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is nearly perfect, and that the upper surfaces of the agate planes on which the cylindrical
terminations of the axle rest, are so placed as to be below the center of the vertical circle
by a distance equal to half the thickness of the axle at its bearing points.

The surfaces of the agate planes are 1™09 apart; the whole length of each of the axles
of the needles is 120, of which a length of 0"88 is nearly 0™1 in diameter; a portion,
002 in length on each side, is of a less thickness; and this part of each rests in the Y'’s
when the needle is raised from the agate planes, and the remainder 0™ 14 on each side is
the length of the terminations of the axles, and its thickness is about 0™02: both needles
are of the same dimensions in these respects, and no certain difference exists in the
thickness of their axles.

The coincidence of planes of the two agates, and the general accuracy of their surfaces
have been occasionally examined by placing on them, sometimes the plane glass of an
artificial horizon, and sometimes a small level in different positions; and no reason has .
been found for doubting the perfect accuracy of their workmanship.

The observations were made in a house built for the purpose entirely of wood, with
copper and brass fastenings, at the distance of 64 feet 8.S. E. from the nearest part of the
Maguetic Observatory.

The observations of the Dip have been made as follows :—

The horizontal circle is levelled, so that the bubble keeps the same position in all
positions of the vertical circle. For ascertaining the reading of the horizontal circle
when the vertical circle is nearly in the plane of the magnetic meridian, an instrument is
occasionally inserted, consisting of a small steel point above, a brass steadying weight below,
and two brass arms by means of which this instrument rests upon the Y’s; upon the steel
point a free horizontal magnet is mounted with an inverted agate cup in the usual manner;
and the whole apparatus is turned till the plane of the vertical circle passes through the
free needle. This method has several times been combined with that of corresponding
inclinations in two positions of the vertical circle nearly perpendicular to the Magnetic
Meridian : and also with that of turning the instrument on its axis until the dipping needle
has assumed a vertical position, and inferring the reading for meridional position of the
vertical circle by applying 90° to the reading corresponding to this position: the differences
have been always found of small amount. ‘

The needle is then placed on the Y supports, and lowered gradually on to the agate
planes, with its marked side on the same side with the divided circle, both being towards
the East, and the vertical circle at the two ends of the needle is read. The instrument is
then turned 180° in azimuth, and the observation is repeated, the marked side of the
needle and the graduated face of the instrument being towards the West. The needle is
then reversed on its axle so that its face is to the East, the face of the instrument being
still towards the West, and similar observations are made. The instrument is then turned
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180° in azimuth, so that its graduated face is towards the East, and the marked side of the
needle towards the West, and the observations are repeated as before. To eliminate the
effect of the want of coincidence of the center of gravity of the needle with the axis of
rotation, the poles of the needle are then reversed by means of about twenty double strokes
of two 9-inch bar magnets on each side of the center of the needle; it is assumed that it is
completely saturated by this means, and then step by step the observation is repeated
as before. At times the observations were made in the meridian and in the above manner,
and at other times the observations were made in planes inclined to the magnetic meridian as
follows :—The plane of the instrument was placed at a certain inclination to the magnetic
meridian ; the needle was placed on the Y supports, and lowered as usual on the agate
planes, with its marked side on the same side with the divided circle, both being towards
the East, and the vertical circle at the two ends of the needle was read. The instrument
was then turned round by the South through successive 90° in azimuth ; and the observa-
tion was repeated with the circle reading in its first position, increased by 90° by 180°, and
by 270° successively ; in the last position the marked side of the needle and the graduated
face of the instrument being towards the West. The needle was then reversed on its axle,
so that its face was towards the East, the face of the instrument being still towards the
West, and similar observations were made. The instrument was then turned in azimuth
round by the South, through successive 90° as before; the observation being repeated in
every different position of the instrument. The poles of the needle were then reversed
in the usual way, and then step by step the observation was repeated as before. In a few
instances observations have been made in only two different azimuths, the one differing
from the other by 90°.

In each position of the needle the axle is raised off the agate planes, lowered, and the
readings taken again; and this is repeated two, three, or four times, according to the degree
of uncertainty, and the mean of all is adopted.

In the case of the observations being made in the maguetic meridian, the resulting dlp is
that corresponding to the mean of the eight observed results.

In the case of the observations being made in different azimuths : the mean inclination,
deduced from each azimuthal angle, is converted into the Resulting Dip by the formula :—

Cot.?§ = Cot.2y + Cot.2y/
in which 8 denotes the resulting dip,
7 denotes the inclination to the magnetic meridian at a certain azimuth,
%" denotes the inclination at an azimuth at right angles to that for which
the inclination is ».

With the view of ascertaining whether partial results obtained on one day could be
combined with other partial results obtained on other days, and also whether a needle left
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at rest would shew the diurnal changes, the needle A 1 was left for some time in 1843 on
the agate planes, and observations were made at short intervals which appear in the
volume for 1843. From those observations it appeared that partial observations on one
day cannot be safely combined with other partial observations taken on another day,
nor can the diurnal change be shewn by reading the needle repeatedly on the same
day without touching it.

§ 5. Meteorological Instruments.

BAROMETER.

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

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

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

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

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

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

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

GrEENwicH MAGNETICAL AND METEOROLOGICAL OBSERvVATIONS, 1845, (h)
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No correction is required for the difference of capacities of the tube and the cistern;
for, as the mercury rises or falls in the cistern by the falling or rising of the mercury in the
tube, so the termination of the scale is adjusted to the surface of the mercury in the cistern,
and the distance between the surfaces of the mercury in the cistern and in the tube is at

once measured.

DRY-BULB THERMOMETER.

The dry-bulb thermometer, used in conjunction with the wet-bulb thermometer, is

mercurial ; its scale is divided to 0%5.

The following are comparisons of the dry-bulb thermometer with the Royal Observatory’s
standard thermometer.

‘The Dry g Number The I‘))ry . Number
;l:]eerr;rn:r{g Range of of T Mean :t‘;?{?ﬁ?: Range of of TM““
t - , - " - -

Day, 1845. &a:e:ngiche Temperature, C(.’m empera Day, 1845. E?een?iche Temperature. C?m empera

Standard, parisons.|  ture, Standard. parisons,  ture,

o o [o] o o (o] [+] [+

Jan, 6 0°2 43 to 46 9 45°4 July 7 07 64 to 82 11 71-6
13 0-2 38 to 47 11 424 14 0°5 54 to 64 11 58 -7

20 0-2 33 to 43 11 378 21 0-8 55 to 72 9 618

27 02 33 to 42 11 377 28 0-8 51 to 66 10 56 ‘3

Feb. 3 03 27 to 40 11 358 Aug. 4 06 64 to 67 8 60 5
10 01 26 to 32 11 29 2 11 05 54 to 569 9 68 0

17 03 28 to 40 11 33°5 18 08 48 to 67 10 674

24 02 33 to 44 11 37°6 26 0°6 50 to 67 11 592

Mar. 3 0-1 26 to 40 11 334 Sep. 1 05 52 to 66 12 576
10 02 33 to 42 12 37°1 8 0-3 42 to 68 12 644

17 0°1 22 to 35 12 285 15 04 46 to 54 10 503

24 03 39 to 48 9 454 22- 04 50 to 62 11 528

31 02 39 to 55 12 46 ‘4 29 05 43 to 58 11 49 ‘3
April 7 0-3 30 to 51 11 40°4 Oct. 6 0-2 34 to 51 10 446
14 03 42 to 50 10 449 13 00 45 to 59 9 52°6

21 02 41 to 61 12 466 20 0-2 43 to 55 9 513

28 05 47 to 61 9 529 27 00 40 to 52 12 46 ‘4

May 5 0°4 40 to 52 | 11 449 Nov. 3 0-2 35 to 47 9 410
12 05 45 to 55 12 492 10 0-2 43 to 52 8 47°9

19 04 42 to 52 12 471 24 03 31 to 40 11 358

26 0-8 44 to 56 12 49 7 ’

Jupe 2 06 51 to 756 | 11 628 Dec. 1 04 43 to 49 11 460
9 07 47 to 70 12 56 7 8 0-2 31 to 48 8 391

16 09 59 to 72 | 12 663 15 04 42 to 50 10 46 -8

23 07 51 to 69 11 59 -8 22 02 30 to 44 9 36-2

30 07 53 to 69 8 58 ‘9 29 0-2 31 to 49 11 39°1
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The next table is formed by collecting and arranging the preceding results in the order
of temperature.

‘The Dry ‘The Dry
The Dry (Thermome- Thermome- The Dry
Thermome- ter reads ter reads Thermorne-
ter reads lessthan the lessthan the ter reads
Day, 1845, lgsthanthe) pean | Day, 1845, | Gieenwich | Mean, | Day, 1845, [ Geenicl | Mean. | Day, 1845. (Ietban el Meap,
Standard between 32° between 50° Standard
below 32°. and 50°, and 60°, above 60°,
o <] o o ) [} o o
Feb. 10| 0°1 Jan. 6} 0°2 Apr. 28| 0°5 June 2| 06
0-1 13 0-2 16 09
Mar. 17| 0°1 20| 02 June 9| 0°7
27 0-2 23 07 July 7 0-7 07
30 07 ’ 21 0-8
Feb. 3| 0°'3
17 03 July 14 0°5 Aug. 4 05
24 0°2 28 0-8
Mar. 3| 0°1 Aug.11 | 0°5
10 02 18 0°8 0°5
24 03 25 05
31 02
Sep. 1} 05
Apr. 7} 03 8| 03
14 0-3 16 0-4
21 0-2 22 04
May 5| 04 | 03] Oct. 13| 00
12 05 20 02
19 0-4
26 0°8
Sep. 29| 075
Oct. 6] 0-2
27 0-0
Nov. 3| 02
10 0-2
24 0-3
Dec. 1| 04
8 0-2
15 04
22 0°-2
29 0-2

Therefore the dry-bulb thermometer reads less than the Royal Observatory standard—

. o o o
Below 32 by......0°1
Between 32 and 50 by......0'3
Between 50 and 60 by......0'5
Above 60 by......07

(h) 2
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Also, the correction to be applied to the Royal Observatory standard is 0™2 subtractive
for all readings below 60° and 0%3 subtractive above 60°. (See the volume for 1841.)

Applying these, therefore, to the above differences, the correction necessary to be applied
to the dry thermometer readings are—

o [o] o]
Below 32 eeveesss.0°1 subtractive
Between 32 and 50.........0 1 additive
Between 50 and 69....... .. 03 additive
Above 60.....c0000000... 0 4 additive

to reduce its reading to the readings which would have been given by Mr. Simms’ standard
thermometer. These kave not been applied either in the various sections of observation or
in the Abstracts.

WET-BULB THERMOMETER.

The wet-bulb thermometer is mercurial ; its scale is divided to 0°5. The readings of
this thermometer when under the same circumstances as the dry thermometer, are
considered to be 0°-2 lower than those of the dry thermometer. (See the Introduction to
the volume for 1841.)

The bulb is covered with, a piece of fine muslin; immediately under it is placed a small
cistern of rain-water. A piece of cotton lamp-wick is connected with the muslin, and its
end dips into the cistern of water; the water ascends the wick by capillary action, and
keeps the muslin on the thermometer-bulb constantly wet.

In frosty weather the muslin is moistened for a sufficient length of time before each
observation, to allow the water to have become frozen, and the evaporation from the surface
of the ice to have commenced at the time of making the observation.

DEW-POINT APPARATUS.

The dew-point apparatus is that commonly known as Daniell’s hygrometer, consisting
of a bent tube with two bulbs: in one of these, which is blackened, ether is inclosed, with
a small thermometer plunged in it; on the other a piece of muslin is wrapped, by dropping
ether on which, the vapour of the inclosed ether passing from the first bulb is condensed,
and the ether in the uncovered bulb is cooled until dew is deposited on the bulb, when the
reading of the inclosed thermometer is taken. This is generally done at the appearance of
the moisture only, but if there be any suspicion on the mind of the observer as to its correct-
ness, it is also done at its disappearance; and if any discordance appears between the
results, the observation is repeated. It is found that no certain discordance exists between
the results as obtained from the appearance and from the disappearance of the dew.

The following is a comparison of the dew-point thermometer with the Royal Observatory
standard thermometer.
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The thermometer used in determining the dew-point read—

o o (o]
On Jan. 6, from 9 comparisons between 43 and 46, higher by 0 -2

»s 13, ,, 11 ss »s 38 and 47, the same
2 20, ,, 11 ’ 2 33 and 43, higher by 0-1
’) 27: ) 11 ’> ’s 33 and 42, the same
Feb. 3, ,, 11 >s »» 27 and 40, lower by 0°2
,s 10, ,, 11 ys ,, 26and32, ,, 03
> 17, ,, 11 ’s ’s 28 and 40, ’s 0-1
s 24, ,, 11 's ,s 33 and 44, higher by 01
Mar. 3, ,, 11 ss ’s 26 and 40, the same
s 10, ,, 12 s s> 33 and 42, the same
2 17, ,, 12 - »s 22 and 35, higher by 0°2
s 24, ,, 9 ’s - 39 and 48, ys 0-1
»s 81, ,, 12 ’s ,» 39 and 55, lower by 03
Aprii 7, ,, 11 ys ’s 80 and 51, ys 0-1
’s 14, ,, 10 ys s 42 and 50, higher by 0°1
s 21, ,, 12 ,s . 41 and 61, ys 05
., 28, ,, 9 'y ,, 47and6l, ,, 04
May 5, ,, 11 ys ,, 40and52, ,, O°1
,, 12, ,, 12 )s ,, 45and55, ,, 07
sy 19, ,, 12 s >s 42 and 52, = ,, 03
’s 26, ,, 2 s s 44 and 56, ys 0-2
June 2 ,, 11 ' s 51 and 75, s 08
vs 9, ,, 12 - ., 47and70, ,, 05
s 16, ,, 12 s . 59 and 72, . ys 0-9
,s 23, ,, 11 ’s s 51 and 69, s 10
s 30, ,, 8 ) - 53 and 69, s» 0-9
July 7 5, 11 ’s ,s 64 and 82, s 11
,, 14, ,, 11 ys ,, ©54and64, . ,, 0°5
s 21, ,, 9 ss ss 55 and 72, ys 07
. 28, ,, 10 55 sy 51 and 66, s 09 N
Aug. 4, ,, 8 s ’s 54 and 67, b 11
s 11, ,, 9 ys s 54 and 59, s 05
,, 18, ,, 10 vy ,, 48and67, ,, 0°-4
s> 25, ,, 11 ’s ’s 50 and 67, s 07
Sep. 1, ,, 12 ys s 52 and 66, ,s 08
s 8, ,, 12 ’s > 42 and 68, s> 04
’s 15, ,, 10 ’s »» 46 and 54, lower by 0 -2
’s 22, ,, 11 ys ’s 50 and 62, higher by 0°2
s 29, ,, 11 s s 43 and 58, the same
Oct. 6, ,, 10 s s 34 and 51, higher by 03
. 13, ,s 9 ,s ’s 45 and 59, lower by 0°1
’s 2, ,, 9 . s> 43 and 55, the same
’s 27, ,, 12 ’s 's 40 and 52, higher by 05
Nov. 8, ,, 9 s s 85 and 47, ys 03

s 10, ,, 8 ys . 43 and 52, lower by 02
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o o Q
On Nov. 24, from 11 comparisons between 31 and 40, lower by 0°7

Dec. 1, ,, 11 »s ’s 43 and 49, s 01
’s 8, ,, 8 5 s 31 and 48, s 0°2
»s 15, ,, 10 s s 42 and 50, higher by 0-2
,s 22, ,, 9 s s,y 30 and 44, lower by 0°4
,, 29, ,, 11 ys ,, Sland49, ,, 01

From these observations it appears, that when the temperature is below 32° the ther-
mometer reads very nearly the same as the standard ; that between 32° and 50°, it reads
higher by 0°1; that between 50° and 60°, it reads higher by 05 ; and that above 60°, it
reads higher than the standard by 0>9. No correction has been applied on account of
these differences.

A determination of the temperature of the dew-point is considered to be doubtful to a
quarter of a degree.

The dew-point observation was made at 4%, 10%, 16", and 22°, Gottingen mean time,
every day except Sundays, Good Friday, and Christmas Day.

The relation existing between the temperature of the air, of evaporation, and of the dew-
point, has been investigated, as explained in the Abstracts of former years; and the
following are the tables, &c. which have been used in the formation of the tables in the
Abstracts in this volume.

A Table shewing the Elastic Force of Vapour, in Inches of Mercury, for every Tenth of a Degree,
from 0° to 90°, calculated from the Experiments of Dalton (Manchester Memoirs, vol. V.) and
Ure (Philosophical Transactions, 1818).

Temp. |Force of|] Temp. [Forceof| Temp. |Force of | Temp, |Force of] Temp. |Forceof] Temp. {Force of| Temp, |Force of
Fahr. |Vapour.] Fahr. [Vapour.| Fahr. |{Vapour.] Fahr. |Vapour.] Fahr, |Vapour,] Fahr, |Vapour.] Fahr. |Vapour.
o in. [} in. (<} - in, o in. o in. ° in. -] in.
00 006121 0-066 |42 (007263 [0-078 | 8*4 [0-084 |10-56 [0-091 |12-6 [0 -088
‘1 061 2 ‘067 ‘3 ‘072 ‘4 ‘078 ‘5 ‘084 6 091 7 099
2 062 3 067 4 ‘072 ) ‘078 ‘6 ‘085 7 092 8 099
‘3 +062 ‘4 067 5 ‘073 ‘6 079 7 .| 085 ‘8 092 {129 ‘099
‘4 ‘062 5 ‘067 ‘6 073 7 <079 8 ‘085 {108 092 |13°0 ‘100
5 062 -6 068 7 073 ‘8 079 | 89 ‘086 {11 -0 ‘093 ‘1 100
‘6 *063 1 ‘068 ‘8 ‘073169 ‘080 |90 086 1 +093 2 ‘101
i ‘063 8 ‘068 | 4°9 ‘074 170 ‘080 ‘1 086 2 ‘093 3 101
‘8 ‘063 | 29 ‘068 | 50 ‘074 ‘1 080 2 ‘087 3 094 ‘4 101
0-9 063 | 30 069 ‘1 074 2 ‘080 3 687 4 094 ‘6 *102
10 *064 ‘1 *069 ‘2 075 3 ‘081 ‘4 ‘087 5 094 ‘6 102
‘1 ‘064 2 *069 3 ‘075 4 ‘981 5 ‘088 ‘6 096 1 102
‘2 +064 3 ‘069 ‘4 ‘075 5 ‘081 ‘6 ‘088 1 <095 ‘8 103
‘3 *064 ‘4 ‘070 ) ‘075 6 ‘082 7 *088 ‘8 *096 |13 -9 ‘103
‘4 *065 5 ‘070 6 ‘076 7 ‘082 ‘8 ‘089 1119 096 |14 -0 *104
5 ‘085 ‘6 ‘070 7 ‘076 ‘8 ‘082199 ‘089 1120 *096 ‘1 *104
‘6 ‘065 7 071 ‘8 076 | 79 083 [10 0 ‘089 ‘1 097 2 104
7 085 ‘8 071169 ‘077 | 8°0 083 ‘1 090 2 097 3 *106
‘8 ‘066 | 3-9 ‘071 1 6°0 077 ‘1 ‘083 2 ‘090 3 097 *4 106
19 ‘066 | 40 071 1 077 2 ‘083 3 *090 4 008 b *106
20 |0°-066 ‘1 10072 ‘2 0077 ‘3 0084 ‘4 10°091 *5 |0°-098 ‘6 [0°106
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Table shewing the Elastic Force of Vapour, in Inches of Mercury, &c.—continued.

Temp. [Force off Temp, |Forceof| Temp. |Force of| Temp. | Force of| Temp. [Force of{ Temp. |Forceof] Temp. (Force of
Fahr, |Vapour.] Fahr. {Vapour.} Fahr, [Vapour.] Fahr. {Vapour.] Fahr, |Vapour] Fahr. [Vapour.] Fahr. [Vapour.
o n. o in. o in. o in. o in. o in. o in.
147 10°-106 {20-1 0°130 [25-5 {0-158 {309 [0-192 |36°3 [0-232 417 |0-281 [47°1 |0-338
8 107 2 *130. ‘6 158 |31°0 -192 4 233 8 282 2 -339
14 -9 107 3 “131 ) -159 ‘1 ‘193 5 234 [41-9 282 3 340
15 -0 ‘108 4 *131 8 “160 2 ‘194 6 235 |42 -0 ‘283 ‘4 *342
‘1 108 5 ‘132 {259 “160 3 194 7 235 1 284 5 -343
2 *108 6 *132 |26 0 ‘161 ‘4 ‘195 8 236 2 285 ‘6 344
‘3 ‘109 7 *133 ‘1 -161 5 *196 |36 -9 237 3 286 7 +345
‘4 ‘109 8 ‘133 ‘2 *162 6 197 {370 238 4 ‘287 ‘8 *346
5 110 |20 -9 *134 -3 ‘163 7 *197 ‘1 ‘239 5 288 {47 9 348
‘6 ‘110 |21 -0 *134 4 -163 -] *198 2 240 ‘6 ‘289 {48 ‘0 -349
7 ‘110 1 ‘135 ] ‘164 |31 -9 *198 3 *240 7 290 ‘1 350
‘8 ‘111 2 ‘135 6 ‘164 |32 -0 ‘199 ‘4 ‘241 8 291 2 351
159 ‘111 3 ‘136 7 *165 1 200 5 ‘242 1429 292 '3 +352
16 °0 ‘112 4 ‘136 8 ‘165 2 201 ‘6 *243 1430 293 ‘4 354
1 ‘112 -5 *137 |26 -9 *166 ‘3 *201 7 244 ‘1 ‘295 i ‘3556
2 °112. 6 ‘137 |27 -0 *167 4 202 ‘8 245 2 ‘296 ‘6 356
3 1138 7 +138 1 167 6 ‘203 |37 -9 ‘246 3 297 7 357
4 ‘113 -8 -138 2 168 ‘6 ‘204 |38 -0 246 4 298 ‘8 358
) ‘114121 -9 -139 3 -168 7 204 g 247 5 299 |48 ‘9 *360
6 11422 -0 ‘139 4 *169 ‘8 205 2 248 ‘6 *300 {49 -0 ‘361
1 11561 -1 -140 ki *170 {329 206 3 249 -7 ‘301 ‘1 *362
8 ‘115 2 +140. 6 170 |33°0 207 4 250 ‘8 302 2 363
169 ‘115 3 ‘141 7 ‘171 1 207 5 251 43 ‘9 303 3 365
170 ‘116 4 <141 '8 *172 2 208 ‘6 252 144 -0 ‘304 ‘4 366
o | ‘116 ] 142 |27 9 ‘172 3 209 7 253 1 *305 5 367
2 ‘117 ‘6 ‘142 |28-0 173 ‘4 210 8 253 2 306 ‘6 368
3 117 1 ‘143 1 ‘173 5 210 {38 9 254 -3 ‘307 7 370
‘4 ‘118 8 +143 2 ‘174 ‘6 +211 {390 255 4 308 ‘8 371
5 ‘118 J22-9 ‘144 3 ‘176 1 212 ‘1 256 2 ‘309 |[49°9 372
‘6 ‘118 230 144 4 175 8 213 2 257 ‘6 310 |50 -0 373
7 ‘119 1 ‘145 9 *176 1339 213 3 258 7 311 ‘X 375
8 ‘119 2 ‘145 ‘6 ‘177 |34-0 214 4 259 ‘8 312 2 ‘376
179 *120 3 +146 1 177 1 215 i) 260 j44 -9 313 ‘3 377
18-0 120 4 ‘146 8 178 ‘2 216 ‘6 | *261 4560 315 ‘4 ‘379
‘1 ‘121 6 <147 [28 9 ‘178 -8 216 7 262 1 316 -5 ‘380
2 121 6 <147 {290 179 4 217 8 263 2 317 ‘6 381
‘3 ‘121 1 -148 1 *180 & 218 1399 263 3 ‘318 T 382
4 122 ‘8 *148 2 180 ‘6 219 400 264 ‘4 ‘319 8 383
*5 °122 123 -9 *149 3 *18t 7 219 1 265 5 +320 {50 9 385
‘6 ‘123 1240 150 4 ~182 8 220 2 266 ‘6 321 {51 0 386
7 ‘123 1 *150 6 +182 |34 9 +221 3 267 1 322 ‘1 388 |
8 *124 2 ‘151 ‘8 -183 {360 +222 4 268 8 323 2 389
18 ‘9 ‘124 -3 152 1 ‘184 1 223 5 269 [45 9 324 3 -390
19+0 125 4 +1562 ‘8 ‘184 ‘2 -223 ‘6 270 460 326 4 ‘392
‘1 126 5 ‘152 |29°9 185 3 ‘224 7 271 ‘1 327 5 ‘393
‘2 *126 ‘6 158 1300 186 4 *225 ‘8 ‘272 -2 328 ‘6 ‘394
3 *126 1 +1563 °1 186 5 ‘226 {40 -9 273 3 329 7 396
4 ‘126 ‘8 ‘154 2 187 (] -227 141°0 ‘274 ‘4 ‘330 ‘8 597
6 ‘127 |24-9 156 ‘8 *188 vl 227 ‘1 275 5 831 }61°9 398
‘6 127 1250 ‘155 4 188 '8 228 ‘2 276 ‘6 332 [52°0 400
7 ‘128 ‘1 ‘156 ‘5 *189 [356°9 229 3 277 i 333 ‘1 401
‘8 ‘128 2 ‘156 6 ‘Y90 [36 -0 230 ‘4 278 ‘8 335 2 402
19 -9 ‘129 3 157 ‘T 190 ‘1 231 L) ‘279 [46°9 ‘336 3 404
200 0129 4 101567 ‘8 10191 *2 [0-231 ‘6 |0°280 |47°0 ]0°337 ‘4 0405
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Table shewing the Elastic Force of Vapour, in Inches-of Mercury, &c.—concluded.

Temp, |Force of| Temp. |Force of] Temp. {Force of| Temp. |Force of| Temp. [Force of|] Temp. [Force of| Temp. |Force of
Fabr. | Vapour] Fahr, | Vapour| Fahr. | Vapour] Fahr. | Vapour| Fahr. | Vapourf Fahr. | Vapour, Fahr. | Vapoar]
o in. ) in. o in. o in, o in. o ine o in,
525 |0-407 [57°9 |0-488 [63- 0°584 [88+7 [0-697 |74'1 [0-830 {79-5 [0°986 |84°9 [1-167
6 408 158 0 489 ‘4 686 8 *699 ‘2 832 ‘6 989 85 0 ‘171
7 409 ‘1 491 5 +588 68 ‘9 ‘701 ‘3 835 7 -892 ‘1 ‘176
8 411 2 ‘493 6 +590 |69 0 704 4 *838 ‘8 ‘995 2 ‘178
529 412 3 ‘494 7 591 1 706 5 *840 799 0 -998 3 *182
53 -0 ‘414 4 496 '8 593 2 708 6 *843 [80-0 |1°-001 4 ‘186
-1 415 -5 498 163 ‘9 *595 3 711 ) 846 1 005 6 190
2 *416 i 499 (64 0 597 ‘4 713 8 ‘849 2 008 6 ‘193
3 ‘418 7 501 ‘1 599 5 715 1749 851 3 011 7 *197
4 419 -8 503 2 *601 ‘6 717 1750 ‘854 4 014 8 201
5 *421 |58 -9 504 3 ‘603 7 720 ‘1 857 i) ‘017 |85 9 205
‘6 422 {59 0 *506 4 ‘605 ‘8 ‘722 2 ‘860 ‘6 ‘021 |86 -0 209
7 | -a23| 11 5081 -5 | 607 699 | 725 3 | 8621 7 | -024]| -1 | -212
8 425 2 *509 ‘6 ‘609 170 -0 727 4 865 8 027 2 216
53 -9 426 3 511 7 611 ‘1 729 5 ‘868 {809 *030 ‘3 220
540 *428 4 513 '8 ‘613 2 *732 6 ‘871 1810 ‘034 4 224
‘1 429 5 515 [64°9 ‘615 3 134 7 ‘873 1 *037 ] 228
2 431 ‘6 *516 1650 617 ‘4 36 8 876 2 040 ‘6 232
3 *432 7 518 1 ‘619 5 739 1759 879 3 043 7 235
4 ‘434 |- 8. | *520 2 ‘621 -6 741 1760 *882 - 4 047 ‘8 239
5 435 |59 -9 521 3 623 i 744 ‘1 ‘885 i) ‘050 'gG ‘9 ‘243
-6 *437 160 -0 523 4 626 '8 746 2 ‘887 ‘6 ‘053 |87 ‘0 247
i 438 ‘1 6525 5 *628 1709 748 3 890 7 057 ‘1 251
-8 440 2 527 ‘6 *630 |71 -0 751 ‘4 ‘893 ‘8 ‘060 2 266
549 | 441 -3 |--5628] 7 | 632] -1 | -7153] -5 | -896 Igl ‘9 | 063 -3 | -258
55 -0 442 4 530 8 *634 2 ‘756 ‘6 ‘899 182 -0 *067 4 *262
1 444 5 532 165 -9 ‘636 3 758 7 *002 ‘1 -069 ) 266
2 ‘445 ‘6 -534 |66 -0 ‘638 ‘4 ‘761 ‘8 *005 2 073 ‘6 270
3 447 <7 *536 ‘1 *640 5 *763 {769 ‘908 3 ‘077 7 274
4 *449 ‘8 537 2 642 ‘6 766 |77 0 ‘910 ‘4 ‘080 '8 278
5 *450 |60 -9 539 3 +644 7 *768 '1 ‘013 i) ‘083 187 -9 282
6 *452 161 ‘0 641 4 ‘646 ‘8 711 2 ‘916 i ‘087 ES ‘0 *286
7 ‘453 ‘1 *643 5 ‘648 |71 -9 173 3 ‘919 1 ‘090 1 280
-8 455 -2 -544 6 ‘651 172 -0 7’16 4 922 ‘8 ‘094 2 294
559 ‘456 3 546 7 *653 ‘1 118 ] ‘925 L82 ‘9 ‘097 ‘3 298
56 -0 ‘458 ‘4 +548 -8 655 2 781 ‘6 ‘928 183 -0 ‘101 4 302
-1 ‘459 5 560 166 -9 657 3 783 7 ‘931 ‘1 ‘104 5 ‘306
2 461 ‘6 *552 1670 ‘659 4 785 8 ‘934 2 *108 ‘6 ‘810
3 462 7 564 ‘1 ‘661 5 787 1779 ‘937 3 ‘111 7 814
4 *464 -] ‘565 2 ‘664 ‘6 790 |78 -0 *940 4 ‘114 8 ‘318
5. 465 |61 -9 557 3 *666 7 792 ‘1 ‘943 i) 118 |88 -9 ‘322
‘6 ‘467 162 -0 559 ‘4 ‘668 '8 795 2 ‘946 ‘6 121 ISQ 0 ‘326
7 ‘469 -1 561 ) 670 |72 -9 797 3 ‘949 7 ‘126 1 330
. 8 470 | 2 563 -6 672 1730 801 ‘4 ‘962 K] ‘129 2 336 |
56 ‘9 472 3 565 7 ‘674 1 *803 5 ‘9656 |83 ‘9 *132 3 ‘339
570 473 4 567 8 677 ‘2 ‘806 ‘6 968 {84 0 ‘136 4 ‘343
‘1 475 5 -568 |67 9 ‘679 '3 809 7 ‘961 i | *139 b 347
2 476 ‘6 *570 |68 0 681 4 811 8 ‘964 2 *143 ‘6 351
3 478 7 572 °1 ‘684 5 ‘814 [78 -9 ‘967 3 ‘146 7 ‘366
4 *480 8 574 2 -686 ‘6 ‘817 |79 -0 970 ‘4 160 8 359
5 ‘481 [62-9 576 3 688 i ‘819 °1 ‘973 5 *163 89 -9 ‘364
‘6 *483 163 -0 578 4 *690 ‘8 822 2 ‘976 6 ‘167 BO ‘0 |1-368
7 485 ‘1 *580 b 692 1739 ‘824 3 ‘979 i ‘160 .
‘8 10°486 2 05682 ‘6 [0-695 |74°0 0°827 ‘4 10°983 ‘8 1164
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Previously to deciding upon the use of the above table, many comparisons were made
between the observed dew-point and that deduced from the observed temperature of
evaporation by means of the formulae of Dr. Apjohn, using the values of the elastic force
of vapour as given in the Report of the Committee of Physics and Meteorology of the
Royal Society ; and also between it and that deduced from the values of the elastic force
of vapour and the formule given by Professor Kdmtz, in his work on Meteorology : the
errors of the inferred dew-points were considerable” with both sets of tables. Similar
comparisons were made, using the above table, and the errors were found to be nearly
always small; and, in consequence, the above table has been adopted for constant use.
In the Abstracts contained in previous volumes it will be seen that Dr. Apjohn’s formulee,
combined with this table, give results in close accordance with direct observations of the
dew-point; we may therefore infer that the above table represents, with considerable
accuracy, the relation between the tension and the temperature of steam ; and it has
been always used in this volume where such values have been required.

Dr. Apjohn’s formula for deducing the dew-point for all values of the temperature of
evaporation above 32° is, '

S'=f - 548 x-;o . (Proceedings of the Royal Irish Academy, 1840.)

Where £ represents the force of vapour at the temperature of the dew-point,
f* represents Lhe force of vapour at the temperature of evaporation,
d represents the difference between the readings of the dry and wet thermometers,
k the height of the barometer.

The following table, representing 4 1, has been formed to facilitate the calculations :—

887 30
Values L 1 Values 4. 1 Values a . 1 Values 4 1 Values 4 1

of d 8830 of d. 88 30 of d. 88730 of d. 88" 30 of d. 88" 30
o . o [} ] o

01 | 000004 20 | 0-00076 39 | 0°00148 58 | 0:00220 77 | 0°00292
02 00008 2-1 -00080 4°0 00151 59 100224 78, *00295
03 00011 22 00083 41 ‘00155 60 00228 79 +00299
04 00015 23 *00087 42 ‘00159 61 00231 80 00303
05 00019 24 *00091 4-3 *00163 6 -2 ‘00235 81 *00307
06 ‘00023 |  2°5 ‘00095 44| -00167 63 *00239 82 00311
07 00027 26 *00098 45 00171 6-4 ‘00242 83 00315
08 ‘00030 27 *00102 46 ‘00174 65 00246 84 ‘00318
09 00034 28 +00106 47 *00178 66 00250 85 00322
10 00038 29 ‘00110 4°8 00182 67 ‘00254 ] 86 00326
1-1 00042 30 ‘00114 49 ‘00186 68 00258 817 00330
12 *00046 3-1 ‘00118 50 ‘00189 69 00261 88 *00333
13 *00049 3-2 00121 5-1 00193 70 *00265 89 *00337
14 00053 33 *00125 52 ‘00197 71 00269 90 *00341
15 ‘00057 34 ‘00129 53 00201 72 00273 91 ‘00345
16 00061 35 00132 54 ‘00205 73 00277 92 *00349
17 00064 3-6 ‘00137 55 00209 74 00280 93 00352
1-8 *00068 317 *00140 56 ‘00212 76 00284 94 *00356
19 ‘00072 38 ‘00144 57 ‘00216 76 00288 95 *00360

GreENWicH MAGNETICAL AND METEOROLOGICAL OBsERVATIONS, 1845. (l)
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d 1 a 1 lue: a 1 Values 4 1 Values 4 1
ﬁ?fs 830 ﬁ#fs 88730 V&%s 8830 of d. 8830 of d. 88 %30
o o (o] o o
906 |000364) 118 | 0-00447] 140 [ 000530 | 161 | 0-00610| 182 | 0-00690
97 00368 | 119 200451} 14°1 00534 | 16-2 00614 | 183 00693
98 00371 120 00454 142 +00538 163 ‘00618 184 00697
99 00375 | 12-°1 00458 | 143 00541 | 164 00622.] 185 00701
100 00379 | 122 00462 | 144 00545 | 165 00625 | 186 *00704
101 00383 | 123 -00466 | 14°5 00549 | 166 00629 | 187 -00708
102 00386 124 00470 146 00553 16 7 00633 18 ‘8 00712
103 00390 125 00474 14 7 ‘00556 168 *00636 189 ‘00716
104 00394 | 12°6 00477 | 1478 00560 | 16°9 00640 | 19-0 00720
1056 00398 127 ‘00481 14 9 ‘00564 170 ‘00644 191 ‘00724
106 00401 | 12-8 00485 | 15°0 00568 | 171 00648 | 19 -2 00728
107 00405 | 129 00489 | 151 00572 | 172 00652 | 193 *00731
108 00409 | 130 00493 | 152 00576 | 173 ‘00655 | 194 00735
109 00412 | 13°1 00496 | 153 00580 | 17-4 00659 | 195 *00739
110 00416 | 132 -00500 | 154 00584 | 175 00663 | 196 00742
111 ‘00420 133 00504 156 *00587 176 00666 191 ‘00746
112 00424 | 134 00508 | 15°6 00591 | 177 00870 | 198 *00750
113 ‘00428 135 00511 157 +00595 178 ‘00674 19-9 ‘00754
114 00432 | 136 00515 | 15°8 00598 | 179 00678 { 200 00758
115 00436 | 137 00519 | 15°9 00602 | 180 00682 | 20-1 -00761
116 00439 | 138 00522 | 160 00606 | 18°1 00686 | 20 -2 00765
117 00443 | 139 00524
When the reading of the wet thermometer is lower than 32°, the formula becomes—
S'=f- !%i él% (Proceedings of the Royal Irish Academy, 1840);
and the following table has been formed to facilitate the calculations for such cases :—
Values 4 1 Values d 1 d 1 a 1 d 1
ofd. | 9% | ofa. | %73 | et | 565 | et | %% | au | %%
o o [} ) o
0-1 0 00003 2-1 000071 4-°1 000139 61 000207 8-1 000275
02 | -00007} 2-2 | -00075| 4-2 | -00143) 6-2 | -00211| g-2 | -00279
0°3 00010 | 23 00078 | 4°3 00146 | 63 00214 ] 83 00282
04 ‘00014 24 ‘00081 4°4 ‘00150 64 ‘00218 84 *00285
0°5 00017 | 25 00085} 45 00153 | 65 *00221 85 -00289
06 00020 | 26 *00088 46 00156 { 6-6 00224 86 00292
0-7 00024 | 27 00092 | 47 00160 67 00228 87 00296
08 ‘00027 2-8 *00095 48 00163 68 00231 88 *00299
09 09030 29 00099 | 4-9 00167 69 00235 8°9 ‘00302
10 -+00034 3°0 ‘00102 50 ‘00170 70 00238 90 ‘00306
11 00037 | 31 00105 | 5-°1 00173 | 7°1 *00241 9-1 -00309
1-2 *00041 3-2 00109 | 52 00177 72 00245 ] 92 *00313
13 ‘00044 33 ‘00112 53 ‘00180 73 00248 9°3 *00316
14 00047 34 ‘00116 54 ‘00184 74 00252 94 *00319
15 *00051 35 00119} 55 00187 75 00255 | 9- *00323
16 0005 . . 5 2
54| 36 00122 | 56 00190 76 00258 | 9-6 *00326
17 *00058 31 ‘00126 51 00194 71 ‘00262 97 *00330
18 00061 38 00129 58 ‘00198 78 00265 98 *00333
;p 00064 | 3-9 00133 | &9 00201 79 00269 | 99 *00337
0 *00068 4-0 ‘00136 60 00204 80 ‘00272 100 ‘00340
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- Using this table or that preceding, accordingly as the reading of the wet thermometer is
lower or higher than 32°, the inferred dew-points may be found as follows. The number
in the tables on page lviii ranging with the difference of the readings of the dry and wet
thermometers being multiplied into the height of the barometer at the time of the
observation, the difference between this product and the elastic force of vapour at the
temperature of evaporation will be the elastic force of vapour at the temperature of the
dew-point, and then from the table in pages liv to lvi the dew-point may be found.

M. Gay Lussac has determined by experiment that air expands +iv part for every
addition of 1° of heat, or, that it expands three-eighths of its bulk from the freezing point
to the boiling point, and that the expansion is uniform between these points as referred to
the temperature indicated by a mercurial thermometer of uniform expansion. (Annales
de Chimie, vol. 43.) The following table has been calculated upon this assumption,
considering a volume of air under the pressure of 30 inches of mercury and at the
temperature of 32° to be the unit of comparison.

A Table shewing the Volume of a Mass of Dry Air after Expansion from Heat, under the Pressure
of 30 Inches of Mercury, for every Degree of Temperature from 0° to 90°.

Tgmp. TheaX:ll.ume Temp. TheaX::ume Temp. TheaX;):ume Temp. Theaytglume Temp. Theagglume
Fahr. | Expansion | Fahr. | Expansion | Fahr. | Expansion | Fahr, | Expansion | Fahr. | Expansion
by Heat. by Heat. by Heat. by Heat. by Heat.
o o o o o
0 | 093334 19 | 0-97292 37 101041 556 | 1'04791 73 | 1-08541
1 93542 20 97500 38 *01249 56 *04999 74 ‘08749
2 ‘93751 21 ‘97709 39 ‘01458 51 *056208 75 08957
3 93959 22 ‘97917 40 *01666 58 05416 76 ‘09166
4 ‘94167 23 ‘98126 41 *01874 59 ‘05624 T ‘09374
5 *94376 24 *98334 42 -02083 60 ‘05833 78 *09583
6 ‘94584 25 *98542 43 02291 61 | -06041 79 *09791
7 *94792 26 ‘98751 44 *02500 62 06249 80 +09999
8 ‘95001 27 *98959 45 02708 63 *06458 81 ‘10208
9 ‘95209 28 99167 46 *02916 64 *06666 82 ‘10416
10 95417 29 *99376 47 ‘03124 65 ‘06874 83 10624
11 ‘95626 30 *99584 48 *03333 66 07083 84 10833
12 ‘95834 31 | 099792 49 *03541 67 07291 85 ‘11041
13 ‘96042 32 | 1-00000 80 03749 68 07499 86 11249
14 96251 33 +00208 51 +03958 69 ‘07708 87 *11458
15 ‘96459 34 ‘00416 52 ‘04166 70 ‘07916 88 ‘11666
168 ‘96667 | 35 ‘00624 53 ‘04374 71 ‘08124 89 ‘11874
17 96876 36 | 1-00833 54 | 1-04583 72 | 1+08333 90 | 1-12083
18 | 0-97084 |

Sir George Shuckburgh determined that a bulk of 1000 cubic inches of dry air under the
pressure of 30 inches of mercury and at the temperature of 60°, weighs 305 grains. Biot

(i) 2
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and Thénard determined the weight of the same volume under the same circumstances to
be 311 grains. (Penny Cyclopadia, article Air.) Using Shuckburgh’s value we have,

Cubic Inches Grains Inches . Grains
as 1000 : 305 :: 1728 : 527°040; being the weight of a cubic foot of dry

air at the temperature of 60°.

Now, from the above table it appears that the volume of a mass of dry air at 60°,
whose volume at 32° is represented by unity, is 1-05833.

Therefore, the weight of a cubic foot of dry air at 32° is equal to the weight at 60° x
105833, or to 557-7295 grains.

Using Biot and Thénard’s determination, the value would be 568'7013 grains.

The mean of these two values is 563-2154 grains.

In calculating the following table, 563 grains has been adopted as the weight of a cubic
foot of dry air at 32°. This number has been divided by the number expressing the
volume of dry air after expansion from heat, as contained in the above table; and thus
the following table has been formed :—

A Table shewing the Weight in Grains of a Cubic Foot of Dry Air, under the Pressure of 30 Inches
of Mercury, for every Degree of Temperature frong 0° to 90°.

Temp. Weight of | ey, Weight of Weight of Weight of Weij,
P 1 a Cubic Foot €MP- | & Cubic Foot Temp. a Cubic Foot Temp. a Cubgc Foot Temp. a C:'bgil::tl?ofot
Fahr. | of Dry Air. | Fabr. | of Dry Air. | Fahr. | of Dry Air. | Fabr. | of Dry Air. | Fahr. of Dry Air.

f<3 o ©gre o T [+ & o gt

o
0 603. 21 19 578 ‘87 37 557 -21 55 53727 73 518 10
1 601 -87 20 57744 38 5856 ‘05 56 536 19 4 51710
2 600 -52 21 576 21 39 "1 55491 57 535 12 75 61671
3 599 20 22 57498 40 653 17 68 534 07 76 5156713
4 597 87 23 673 76 41 652 ‘65 69 633 -03 ki 514 14
5 596 -55 24 57255 42 851 *62 60 631 97 8 613 77
6 595 24 25 57133 43 650 39 61 530 ‘93 79 512 80
7 593 ‘94 26 570 13 44 549 -27 62 529 -88 80 61182
8 592 ‘63 27 568 92 45 548 16 63 628 -84 81 51087
9 591 -33 28 56773 46 54705 64 527 -81 82 509 -89
10 590 ‘04 29 566 54 47 545 97 65 526 -8 83 508 ‘93
11 588 *75 30 565 35 48 544 °85 66 525 16 84 607 ‘97
12 58748 31 564 -17 49 543 15 67 52475 856 | 607-03
13 586 21 32 563 -00 50 542 65 68 52372 86 606 -07

14 684 -93 33 561 -84 51 541 65 a9 522 70 87

4 505°11
15 583 67 34 560 -67 52 540 +48 0 621 70 88 602 ‘19
16 582 41 35 559 51 53 539 41 n 620 -70 89 503 256

17 581 ‘16 36 558 -35 54 538 -33 2 . g
1 ot 519 ‘69 90 502 -32




ENLARGEMENT OF A Mass oF DrY AIR SATURATED wiTH Vapour. Ixi

If a volume of dry air, of known elasticity, be mixed with an equal volume of vapour,
also of known elasticity; and if the mixture be so compressed as to occupy a space only
equal to one of these volumes; then (by Dalton’s law) the elasticity of the mixture will
be the sum of the two elasticities of the air and the vapour: or, if the mixture be allowed
to expand till its elasticity is equal to that of the unmixed air, it will occupy a larger
volume in the proportion of the sum of the two elasticities to the elasticity of the air
alone. Now we know the elastic force of vapour for every degree of temperature (see
table on page liv, and following pages),
let also p=the atmospheric pressure as measured by the inches of mercury in the

barometer.

E,— the elasticity of vapour at temperature ¢ (measured in the same way).

n=the bulk of a certain quantity of air, when dry, at the temperature ¢, and
under the pressure p.

n’ = the bulk of the same quantity of air when saturated with vapour, at the
same temperature £, and under the same pressure p.

Then, since the elasticity varies inversely as the volume, the temperature remaining the
same, that portion of the elastic force p which depends on the air only which occupies

. n
the s ! i —.
pace #'is p x

And this, together with E,, must make up the atmospheric pressure,

orp =p x ,1:; +oE;
p—E A
n t t
or — = PA —(1 —)
orn = 2
- E
—_

And from this formula the following table has been computed :—
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A Table shewing the Enlargement which a Volume of Dry Air receives when saturated with Vapour
under the Pressure of 30 Inches of Mercury, for every Degree of Temperature from 0° to 90°.

Increased Increased Increased Increased Increased
Volume owing Volume owing Volume owing 'Volume owing Volume owing
to the presence to the presence to the presence] to the presence, to the presence|
Temp. of Vapour, | Temp, of Vapour, | Temp. of Vapour, | Temp. | of Vapour, | Temp. | of Vapour,
the original the original . the original the original the original
Fabr. |pulkbeingcon-| Fabr. |bulk beingcon-] Fabr. |hylk beingcond Fabr. [bulk beingcon-] Fabr. [oulk being con-|
sidered as sidered as sidered as sidered as sidered as
unity. unity. unity. unity. unity.
o o o o o
0 1-0021 19 10042 37 1-0080 55 1-0148 73 10268
1 10022 20 1-0043 38 1:0081 56 10154 74 10277
2 10022 21 10045 39 1:0086 &7 1°0159 75 1-0286
3 1-0023 22 10046 40 10089 58 1-0164 76 10295
4 10024 23 10048 41 1-:0092 59 1-0170 71 1:0304
5 1-0025 24 1-0050 42 10095 60 1-0175 78 1-0314
6 10026 25 10052 43 10099 61 1-0186 79 1-0324
7 1-0027 26 10054 44 1-0102 62 1-0187 80 103356
8 1-0028 27 10056 45 10106 63 10194 81 10346
9 10029 28 10058 46 1-0110 64 1-0200 82 10357
10 10030 29 10060 47 10113 65 1-0207 83 10368
11 10031 30 10062 48 1:0117 66 1-0214 84 1-0380
12 1-0032 31 10064 49 1-0121 a7 1-0221 85 10392
13 10033 32 10066 50 10125 68 1-0228 86 10406
14 1-0035 33 10050 51 1+0130 69 1-0236 87 1-0418
15 10036 34 1-0072 52 10134 70 10243 88 1:0431
16 10037 35 10074 53 1°0139 71 1°0251 89 10444
17 1-0039 36 1-0078 54 10144 72 10260 90 1-0458
18 10040

Gay Lussac has determined by experiment, that vapours, so long as they remain in an
aériform state, expand by the increase of temperature, precisely as permanently elastic
fluids, and that they suffer changes of volume proportional to the changes of pressure;
and he has, as previously stated, determined that air expands three-eighths of its bulk
from 32° to 212°, and that its expansion is uniform between these points. (Annales de
Chimie, vol. 43.) ‘

Therefore, if the weight of a cubic foot of vapour, under the pressure of 30 inches of
mercury, and at the temperature of 212°, be called W; and the weight, expressed in the
same denomination, of an equal volume of vapour, at the temperature ¢ and under the
same pressure of 30 inches, be called W'; and if E,be the elasticity of vapour at the
temperature ¢ ; then (the expansion of dry air from 32° to 212° being 0-375, or being 14+
part = 0-002083 for each degree of temperature),

' 1375 x W E,
W= Xt

30 (1+°002083. £° — 320)

Now, Gay Lussac has also determined, that a cubic inch of vapour at 212° weighs
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O'l49]76 grains under the pressure of 2992196 inches of mercury (Edinburgh
Encyclopzdia, article Hygrometry); and, consequently, a cubic foot of vapour, under the
same circumstances, weighs 0149176 x 1728 = 257776 grains, and under a pressure

of 30 inches
: 30

gr. gr.
_ ———— 2 ¢ = .
5593196 X 2077716 = 258448
Therefore, substituting this value of a cubic foot of vapour at 212°, and under a pressure
of 30 inches, the formula above becomes

1375 x 258 448 X E,

w’

30 (1 + 002083 x t°—32°)

And from this formula the next table is formed, shewing

The Weight in Grains of a Cubic Foot of Vapour, under the Pressure of 30 Inches of Mercury, for
every Degree of Temperature from 0° to 90°,

. Weight . Weight . Weight . Weight _ Weight
Temp. | X Gaio Foot | TP | 4 Cubie Foot | T2 |aCubie Foot | T [aCue Foot | TP | alCubie Fot
Fahr. of Vapour. Fahr. of Vapour. Fabr. of Vapour. Fahr. of Vapour. Fabr of Vapour.
o gr. o gr o e ] gr- [+ B < 2
0 078 19 152 37 280 55 502 73 876
1 0°81 20 1-58 38 2-89 56 5-18 4 9-04
2 084 21 1-63 39 299 87 5-34 75 931
3 087 22 1-69 40 3-09 58 5°61 76 960
4 0-90 23 175 41 319 59 5 69 ki 9-89
5 093 24 181 42 3-30 60 587 8 10-19
6 097 25 187 43 341 61 606 79 10 -50
7 1-00 26 193 44 362 62 6 25 80 1081
8 1°04 27 200 45 364 63 6 45 81 1114
9 107 28 207 46 376 64 6 ‘65 82 1147
10 111 29 214 47 388 69 687 83 1182
11 1°15 30 221 48 401 66 708 - 84 1217
12 1°19 31 2-29 49 4°14 67 7-30 85 1253
13 124 32 237 50 4-28 68 7-53 86 1291
14 1-28 33 245 51 4°42 69 776 87 13 -29
16 1-32 34 253 52 4°56 70 8 100 88 13 68
16 137 35 262 33 471 71 8-28 89 14 ‘08
17 1-+41 36 271 64 486 72 850 90 14 °560
18 147

This table is to be used as follows : if the temperatures of the air and of the dew-point
be the same, then the air is quite saturated with moisture, and the number ranging with
the temperature will be the weight required ; but if the temperature of the air should be
higher than the temperature of the dew-point, then the quantity of vapour at the tem-
perature of the dew-point will be expanded in the same proportion as the air is expanded :
therefore from the table on page lix take out the volume after expansion at both

temperatures, and then say,
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weight of a cubic foot Weitg)!lt fOft".
, ' of
" As volume at temp. of air : volume at temp. of dew-point : : /of vapour at .temp, of 1:;; vl:ponr
dew-point. required.

As, for instance, suppose that the temperature of the air was 70°, and that of the dew-

point 50°:
Then, the expansion of dry air at 70° is 1* 079, and at 50°it is 1°037 ; «also, the weight
of a cubic foot of aqueous vapour at 50° is 4- 28 grains, from the table on page Ixiii.

Then 1'079 : 1037 :: 4°28 : 412 the weight of a cubic foot of vapour.

In any state of the atmosphere when the temperatures of the air and of the dew-
point are different, no moisture can be precipitated. Before precipitation can take place,
either the temperature of the air must fall below that of the dew-point; or the aqueous
vapour must increase to a quantity greater than that which can be held in solution at the
temperature of the air ; or the temperature of the air must fall, and that of the dew-point
must rise at the same time, till they are at the same temperature. In the assumed example,
the temperature of the air must fall below 50°; or the quantity of aqueous vapour must
increase to 8500, that being the greatest quantity of moisture that can be held in solution
at 70°; or the temperature of the dew-point must rise above 50°, whilst that of the
air must fall below 70°, till they are at the same temperature, before any of the moisture in
the air can fall.

The following is a table of factors to be multiplied into the weight of a cubic foot of

vapour at the temperature of the dew-point, to deduce the weight of a cubic foot of vapour
in the existing state of the atmosphere.

Difference ) Difference Difference Difference
between the between the between the between the
Readings of the Readings of the Readings of the Readings of the
Dry and Dew- Factor. Dry and Dew- Factor. Dry and Dew- Factor. Dry and Dew- Factor.
point Ther- point Ther- point Ther- point Ther-
mometets, mometers. mometers. mometers,
[+ o] [+ [<]
1 0 -999 11 0978 21 0°9568 31 0 ‘939
2 996 12 ‘976 22 956 32 937
3 094 13 ‘974 23 ‘964 33 ‘9356
4 ‘992 14 ‘972 24 952 34 ‘934
5 990 15 ‘970 25 ‘961 35 932
6 ‘988 16 ‘968 26 949 36 ‘930
q ‘986 17 ‘966 27 947 37 ‘929
8 ‘084 18 ‘964 - 28 ‘045 38 927
9 ‘982 19 ‘962 29 ‘943 39 926
10 ‘980 20 ‘960 30 ‘942 40 ‘923

This table is to be used as follows: taking the same example as above, the difference

between the temperatures of thé air and of the dew-point is.20°; the factor ranging with
20° is 0° 960, which multiplied into 4¢"28 gives 4° 11 grains. In this way the respective
tables in the Abstracts were formed, exhibiting the weight of a cubic foot of vapour. Also
as the weight of moisture in the assumed example was 4511, and at 70° complete satu-
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ration takes place, when 8%00 of moisture arc held in solution, the difference between
these numbers, 3¢"89, represents the weight required for complete saturation; and in this
way the tables in the Abstracts, representing the quantities required for complete saturation,
were formed. The tables shewing the degree of humidity were formed by dividing the
actual weight of a cubic foot of vapour at the time, by the greatest weight that could be held
in solution at the temperature of the air, complete saturation being represented by unity.
From the table on page Ixiii it would appear, that air has its capacity for moisture
doubled at each rise of 21° nearly. By comparing the weights of a cubic foot of vapour
for the various temperatures at which the quantity is doubled, it will be seen that the
intervals of temperature increase slowly with the temperatures. Thus, it will be seen from
the following table, that if the quantities df water held in solution be taken in a geometrical
progression, the temperatures increase in a quicker ratio than the terms of an arithmetical

progression.
. Successive Differences between
Quantity of Water Temperatures the successive |
in Solution. at which the Solving
: Power is doubled, Temperatures.

m-7 o o
08 0°0 .
i | ows | B
312 40 3 219
624 620 22-8
1248 848

A Table shewing the Weight of a Cubic Foot of Dry Air added ¢o the Weight of a Cubic Foot of Vapour,
under the Pressure of 30 Inches of Mercury, for every Degree of ‘Temperature from 0° to 90°.

of the
Tem p- Weigsh‘::lo?fau(]:eubic Temp. "Weii‘ll]?s’g :lgubic Temp. Weighutl:&fatgibic Temp. Weigll:t': ooffat(lzlspic Temp. Weift?t': ofitCu})lo
Foot of Dry Air Foot of Dry Air Foot of Dy Air Foot of Dry Air Foot of Dry Air
Fahr. | and a Cubic Foot | Fahr. | and a Cubic Foot § Fahr. |and a Cubic Fout | Fahr, | and a Cubie Foot § Fahr. | anda Cubic Foot

of Vapour, of Vapour. of Vapour. of Vapour. of Vapour.

© . o . o . o 3 [ gr.
o | eofeo | 19 | 88019 | 37 | se0-01 | 55 | sa3-29 [ 73 | 52746
1 602 -68 20 57902 38 958 ‘94 56 541 37 74 526 -74
2 601 ‘36 21 577 ‘84 39 55790 57 540 +46 5 52602
3 600 -07 22 576 -67 40 556 ‘87 58 539 *58 76 525 33
4 598 77 23 57561 41 555-84 | 69 538 *72 7 524 -63
5 597 ‘48 24 574 36 42 554 82 60 53784 78 523 -96
6 596 -21 25 573 20 43 553 -80 61 536 -99 79 523 -30
7 594 94 26 572 06 44 55279 62 536°13 80 - 522 +63
8 593 67 27 570 ‘92 45 551 °80 63 53529 81 522-01
9 592 -40 28 569 ‘80 46 55081 64 534 46 82 521 -36
10 59115 29 568 68 47 549 *85 65 533 65 83 52075
11 589 -90 30 567:56 | 48 548 -86 66 532 -84 84 520 -14
12 588 -67 31 566 '46 49 547 -89 67 532 05 85 519 66
13 687 45 32 565 ‘37 50 546 ‘93 68 531 25 86 518 -08
14 586 -21 33 564 29 51 545 97 69 530 ‘46 87 518 40
15 58499 34 563 20 52 545 04 70 529 70 88 517 ‘87
16 58378 35 562°13 53 544 *12 71 528 *95 89 51733
17 582 56 36 561 -06 54 543°19 | 72 52819 90 51682

18 581 -38

. GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1845. . (k)
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Having the weight of a cubic foot of air added to the weight of a cubic foot of vapour,
from the above table, and having the increase of volume of a cubic foot of dry air in
consequence of its saturation with moisture, from the table on page lxii, the weight
of a cubic foot of air saturated with moisture has been computed and tabulated from the
following proportion :—

As the whole volume :

one cubic foot of the mixture : : the weight of a cubic

foot of saturated air.

: the whole weight

A Table shewing the Weight of a Cubic Foot of Air saturated with Moisture, under the Pressare of
30 Inches of Mercury, at all Temperatures between 0°and 90°; and the Difference between the Weight
of a Cubic Foot of Dry Air, under the Pressure of 30 Inches of Mercury, and a Cubic Foot of

saturated Air, under the same Pressure, for every Degree of Temperature from 0° to 90°.

Weight Excess of the Weight Excess of the Weight Excess of the
ofa Weight of ofa Weight of ofa Weight of

Tem. Cubic Foot | aCubic Foot of Tem Cubic Foot | aCubic Foot of T Cubic Foot | aCubic Footof

p _of Dry Air above P of Dry Air above emp- of Dry Air above

Fahr, | Airsaturated | a Cubic Footof | Fahr, | Airsaturated | a Cubic Footof | Fahr. | Airsaturated |aCubic Footof

with Air saturated with Air saturated with Air saturated
Moisture. with Moisture. Moisture, with Moisture. Moisture, | with Moisture,
o g gr. o . 3 . .
0 | 60377 045 31 562 -86 131 61 | 52748 345
1 601 -40 047 32 561 -64 1-36 62 526 ‘32 3566
2 600 03 0 +49 33 560 42 1-42 63 525117 367
3 598 -69 051 34 559 20 147 64 524 03 3-8
4 59734 0-563 35 558 01 1:50 65 622 -90 388
5 596 01 0°54 36 55679 156 66 52175 401
6 594 69 0°55 37 555 ‘61 160 67 52081 4-14
7 593 -36 - 0568 38 554 40 165 68 519 -46 426
8 592 -04 0°59 39 553 20 171 69 51829 441
9 590 72 061 40° 6552 00 177 70 61717 4563
10 589 40 064 41 550 ‘81 1-84 71 51602 4 68
11 588 07 068 42 549 63 189 72 61487 482
12 586 718 070 43 548 *44 1°95 73 51375 495
13 58549 0-72 44 547 26 201 74 512 -61 509
14 584 -18 075 45 546 ‘06 2-10 5 611 46 625
15 582 -89 0-78 46 544 ‘88 2-°17 76 510 -32 641
16 581 61 0-80 47 84375 222 77 509 °18 650
17 580 °33 0-82 48 54255 230 78 508 04 573
18 ?79 08 0-85 49 541 36 2 -39 79 506 -91 589
19 877 19 088 50 540 21 244 80 60514 6-08
20 576 -54 090 51 539 ‘04 251 81 504 61 8 26
21 57527 094 52 537 ‘87 261 82 503 45 644
2.2 574 01 097 53 536 71 270 83 502 -32 661
23 572 16 1:00 54 635 56 278 84 801°16 6 81
24 571450 105 55 534 ‘39 288 85 500 05 698
25 570 -26 107 56 533 -22 297 86 408 87 720
26 569 01 112 57 532 06 306 87 497 71 740
27 867 '7:7 1°15 b8 530 ‘92 3°'156 88 496 -58 761
gg ggg gnli } gg 59 529 77 320 89 495 ‘44 781
. . 60 +R . o .

30 564 08 127 528 ‘62 335 90 .494 28 804

Then to find the weight of a cubic foot of air in its existing state, we must proceed as
follows : if the temperatures of the air and of the dew-point be alike, the quantity
ranging with the temperature will be the quantity required; but if the temperature of the
air be the higher of the two, take out the excess of the weight of a cubic foot of dry



WEereur or Varour 1N A Cusic Foor oF Srack. 1xvii

air above the weight of a cubic foot of air saturated with moisture from the above table, at
the temperature of the air; the degree of humidity will have been previously determined,
and this, multiplied into the difference of the weight of a cubic foot of dry and wet air,
will give the part due to the moisture in the air; and this product, taken from the weight
of a cubic foot of dry air, will give the weight of a cubic foot of air of the given
temperature and humidity, under a pressure of 30 inches of mercury. The true weight
of a cubic foot of air in its then existing state is found by multiplying the last found
value byHmght of ﬂalg bammeter. In this way the tables in the Abstracts may be formed,

shewing the weights of a cubic foot of air under different circumstances of temperature,

humidity, and pressure.

All the hygrometrical Abstracts have actually been calculated by the use of general
hygrometrical tables, prepared by Mr. Glaisher, and deduced from the preceding tables.

It is usually understood that a cubic inch of water, of the temperature 39°4, produces
1625 cubic inches of vapour, under the pressure of 29:922 inches of mercury, and that
at the same temperature the weight of the water is 253 grains.

Therefore, 268 grains of water would produce 1728 cubic inches or a cubic foot of
vapour whose elastic force is 30 inches; and the weight of vapour in a cubic foot of

space has been computed as follows :

inches

As 30 : elastic force of vapour : : 368 : the weight of a cubic foot of vapour.

A Table shewing the Weight of Vapour in a Cubic Foot of Space (upon the supposition of a Cubic
Inch of Water producing 1625 Inches of Vapour), under the Pressure of 30 Inches of Mercury,

for every Degree of Temperature from 0° to 90°.

i i i ightof V
Tomp. (VeightofVopoul Tomp. |WoishtofVapoul fump. |WeightolTspout mump,  [WelghtefYepoud
Fahr, of Space. Fahr. of Space. Fahr, of Space. Fabr, of Space,
0 g o e o g o gr.
0 065 23 1-29 46 291 69 6 -28
1 057 24 1-34 47 301 70 649
2 0°59 25 1°39 48 312 71 671
3 061 26 1-44 49 322 72 6-92
4 0°64 277 149 50 334 73 7°15
) 066 28 155 51 345 4 739
6 069 29 160 52 357 75 763
7 071 30 1:66 53 369 76 7°88
8 074 31 172 54 382 77 8-13
9 077 32 178 55 3°95 78 8 40
10 080 33 185 66 409 79 8 ‘67
11 0°83 34 191 87 423 80 8 956
12 086 35 198 68 4-37 81 923
13 089 36 205 59 452 82 9-63
14 093 37 213 60 467 83 983 -
15 0°96 38 2 20 61 483 84 10°14
16 100 39 228 62 499 85 10 46
17 103 40 236 63 517 86 1080
18 1°07 41 245 64 534 87 1114
19 111 42 2563 65 552 88 11-49
20 115 43 262 66 570 89 1186
21 120 44 272 67 589 90 1223
22 1-24 45 | 2 ‘81 68 6 08

(k)2
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MAXIMUM AND‘MINIMUM SELF-REGISTERING THERMOMETER.

The maximum and minimum thermometer is one of Six’s construction, the fluid being
spirits of wine, and the indexes being of blue steel with knobs at each end.

The following is an investigation of the index-errors of the maximum and minimum
thermometer. , , v i

It is usually compared twice on every day with the Royal Observatory standard
thermometer: once at about the time of the maximum temperature, and once at
about the time of the minimum temperature. At the end of each month the differ-
ences between the readings are taken, and divided into groups according to different
temperatures, distinguished by the different amount of the error ; the mean of each group
is then taken ; and in this way the following quantities have been obtained. The tempera-
tures, as inserted in the Tabular Observations at 22" on every day, are the readings of
the instrument corrected by these errors, and are such as would have been glven by the
Royal Observatory standard thermometer :—

o] [~} o
January.  Add 01 to  all maximum readings below 35
Subtract 03 from all maximum readings above 35
Add 0°4 to all minimum readings below 35
Add 02 to  all minimum readings above 35

February. Add 06 to  all maximum readings below 35
Add 0-3 to all maximum readings between 35 and 40
Subtract 03 from all maximum' readings above 40
Add 0°4 to  all minimum readings

March, Add 0-7 to all maximum readings below 40
Subtract 0°8 from all maximum readings above 40
Add 06 to  all minimum readings below 40
Subtract 0°4 from all minimum readings hetween 40 and 50
Subtract 0°8 from all minimum readings above . 50

April. Subtract 04 from all maximum readings below 50
Subtract 13 from all maximum readings between 50 and 60
Subtract 19 from all maximum readings above G0 .
Subtract 03 from all minimum readings below 50
Subtract 13 from all minimam readings above 50

May. Subtract 0°3 from all maximum readings below 55
Subtract 14 from all maximum readings above 55



June.,

July.

August,

September.

October.

November.

‘December.

RapiaTtion THERMOMETEl}\.

¢}
Subtract 1°1 from
Subtract 23 from
Subtract 3 -0 from
Subtract 1:0 from
Subtract 1+4 from

Subtract 10 from
Subtract 1°9 from
Subtract 3+5 from
Subtract 1-2 from

Subtract 07 from
Subtract 1 6 from
Subtract 04 from
Subtract 10 from

Subtract 1°1 from
Subtract 20 from
Subtract 08 from
Subtract 1°0 from

Subtract 09 from
Subtract 0°8 from

Subtract 09 from
Subtract 09 from

Subtract 0°5 from

: Subtract 07 from
~No correction to be applied to minimum readings below 40

[}

all maximum readings below 70

all maximum readings between 70
all maximum readings above 80
all minimum readings below 50
all minimum readings above 50

all maximum readings below 70
all maximum readings between 70
the reading taken at July 7¢, 22"
all minimum readings

all maximum readings below 65
all maximum readings above 65
all minimum readings below 50
all minimum readings above 50

all maximum readings helow 70
all maximum readings above 70
all minimum readings below 60
all minimum readings above 60

all maximum readings
all minimum readings

all maximum readings
all minimum readings

all maximum readings
all minimam readings above 40

~RADIATION THERMOMETE&

and 80

and 85

Ixix

The self-registering thermometer for solar radiation is a mercurial thermometer with a

blackened bulb : its index is & piece of blue steel wire.

It is read every day at 22"

The self-registering thermométer for radiation to the sky is of alcohol, with a blackened
bulb placed in the focus of a parabolic reﬂector its index is glass, with a knob at each

end.

It is read every day at 22" :
During the year this thermometer, as in each of the previous years, has constantly had

a tendency to read too little, in consequence of a portion of the alcohol passing to the
upper part of the tube, and the amount of the error caused by this circumstance has been
determined daily. Therefore the readings, as inserted in the Tabular Observations at 22",
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on every day, are the readings taken from the instrument, and increased by the following
quantities :

d h d b V o d h a h (-]
From Jan. 1 to Feb. 2.22 by 00 From May 16.22 to May 29.22 by 7°5
From Feb. 38.22 to Feb. 19.22 by 1-0 From May 30.22 to June 5.22 by .80
From Feb. 20.22 to Feb. 28.22 by 2-0 From June 6.22 to June 12.22 by 8°5
From Mar. 1.22 to Mar. 12.22 by 30 From June 13.22 to June 15.22 by 90
From Mar. 13.22 to Mar. 17.22 by 5°0 From June 16.22 to June 17.22 by 9.5
On  Mar, 18 at 22 by 35 From June 18.22 to June 23.22 by 100
From Mar. 19.22 to April 11.22 by 4-0 From June 24.22 to June 29.22 by 10°6
From April 12.22 to April 15.22 by 4°5 From July 0.22 to July 8.22 by 11-0
From April 16.22 to April 19.22 by 5°0 From July 9.22 to July 13.22 by 12°0
From April 20.22 to April 22.22 by 5°5 From July 14.22 to July 15.22 by 13°0
From April 23.22 to April 30.22 by 6-0 From July 16.22 to July 17.22 by 14°0
From May 1.22 to May 5.22 by 65 From July 18.22 to July 18.22 by 15°0
From May 6.22 to May 15.22 by 7°0 On  July 20 at 22 by 160

On July 16% an attempt was made to clear the reading of this error, and it was reduced

to 1°.  After this the following corrections have been applied :
a h d b o
From July 21.22 to July 30.22, the correction applied is + 1°0
From July 31.22 to Aug. 8.22, . + 2°0
From Aug. 9.22 to Aug. 14.22, ’s + 25
From Aug. 15.22.t0o Aug. 17.22, ’s + 380
From Aug. 18.22 to Aug. 19.22, ' + 33

On August 20° another attempt was made to clear the instrament of the error, and
subsequently to this date the following are the corrections :

On October 28* another attempt was made to lessen the error, and the correction

d b d h o
From Aug. 20.22 to Aug. 28.22, the correction applied is + 1°5
From Aug. 29.22 to Aug. 30.22, s + 20
On  Aug. 31 at 22" ,s + 3°0
From Sep. 1.22 to Sep. 2.22, ’s + 86
From Sep. 3.22 to Sep. 7.22, - + 40
From Sep. 8.22 to Sep. 12.22, ’s + 50
From Sep. 13.22 to Sep. 19.22, - + 60
From Sep. 20.22 to Oct. 4.22, s + 7°0
From Oct. 5.22 to Oct. 13.22, ) + 73
From Oct. 14.22 to Oct. 27.22, s + 80

applied to the readings, from Oct. 28.22" to Nov. 214,29, is + 4°0.
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On Nov. 22 the amount of the error was again lessened.  After this the following are

the corrections : )
- d h a h o]

From Nov. 22.22 to Nov. 30. 22, the correction applied is + 15
On Dee. 1 at 22 oy + 20
From Dec. 2.22 to Dec. 4.22, oy + 25
From Dec. 65.22 to Dec. 10.22, ”s + 30
From Dec. 11.22 to Dec. 17.22, s + 35
From Dec. 18,22 to Dec. 24.22, »s + 40

Another attempt was made to lessen the amount of the error on December 25¢.
After this the corrections are as follows :

d h a h o
From Dec. 25.22 to Dec. 29.22, the correction applied is + 1°0
From Dec. 30.22 to Dec. 31.22, s + 15

POSITION OF THE THERMOMETERS DURING THE YEAR 1845.

A post was- planted in the north-east re-entering angle of the Magnetic Observatory,
about six feet from the walls of the building, and upon this a revolving frame is placed
for carrying the thermometers. The frame consists 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 two inches) connected at the top
with the vertical board, and at the bottom with the other edge of the horizontal board.
The air passes freely between all these boards. The standard thermometer, the dry and
wet-bulb thermometers, the dew-point instrument, and the maximum and minimum ther-
mometer, are attached to the outside of the vertical board, with a small projecting roof
above them ; their bulbs are about four feet above the ground, and those of the three first
project below the wood; and the frame is always turned with its inclined side towards the
Sun. Tt is presumed that the thermometers are thus sufficiently protected.

The radiation thermometers are placed in open boxes upon the ground, the sides of the
boxes being sufficiently high to prevent lateral wind striking the bulbs. That for sky
radiation (giving the minimum temperature) is placed in a horizontal position, its bulb and
reflector being fully exposed to the sky; that for solar radiation is inclined as need requires
to receive the full rays of the Sun.

THERMOMETERS SUNK IN THE WATER OF THE THAMES.

The self-registering thermometer for determining the maximum temperature of the water
of the Thames is a mercurial thermometer, having for its index a piece of steel wire. It is
read every day at 22" The self-registering thermometer for determining the minimum
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temperature of the water of the Thames is of coloured alcohol: its index is glass, with a
knob at each end. It is read every day at 22".

A strong wooden trunk is firmly fixed to the side of the Dreadnought Hospital Ship,
about five feet in length, and closed at the bottom ; the bottom and the sides, to the height
of three feet, are perforated with a great number of holes, so that the water can easily flow
through. This trunk is fixed to the ship in such manner that the perforated part of it is
immersed in the water; and the thermometers are suspended within this trunk so as to be
about two feet below the surface of the water, and one foot from the bottom of the trunk.

The regular observations were made by Lieutenant Sanders, R.N., superintendent of the
ship, or in his absence by Mr. Cooper, one of the officers of.the ship.

Experiments to determine the Temperature of the Water of the Thames at different Depths.

1844. On May 13? the following experiments were made by Mr. Glaisher for the
purpose of trying the temperature of the water at different depths. The maximum and
wminimum thermometers and two detached thermometers were fixed upon a frame so that
they could not strike against each other; the frame with the instruments was lowered in
the water to a proposed depth, and allowed to remain there at least ten minutes; it was
then quickly raised and the thermometers read, and again sunk to another depth, and so
on. The following are the results. It was nearly high tide at the commencement of the
experiments, but the tide ebbed very strongly towards the end.

The readings of the thermometers were—

Maximum, Minimum,. Detached.
At the depth of one inch 605 605 6<l,, 0 and 610
At the depth of two feet 605 60 *5 60°5 and 605
At the depth of four feet 60 5 60 5 60°56 and 60°5
At the depth of six feet 603 603 60 -0 and 60°0
At the depth of eight feet 605 603 600 and 600
At the depth of ten feet - 606 600 600 and 600
At the depth of twenty-five feet 620 60°0 620 and 620

The depth of twenty-five feet was not measured ; the length of line run out was thirty-six
feet, and a weight of 7lbs. was affixed so as to sink the thermometers, but the line cut the
water at such an angle that the depth was estimated as above. This observation was
repeated several times, and always- with the same result; so also were the observations at
eight feet and ten feet; and there appeared no doubt that, on the whole, the readingé of
the thermometers increased with the depth. This result was unexpected ; and a probable
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reason may be, not that the water at that depth is actually warmer, but that the great
pressure of the water compresses the bulbs, and thus drives the mercuty hwher up the
stems, and causes the readmgs to be higher. I

OSLER’S ANEMOMETER.

&

This anemometer is self-registering: it was made by Newman. A large vane, which
is turned by the wind, and from which a vertical spindle proceeds down nearly to the table
in the north-western turret of the ancient part of the Observatory, gives motion by a
pinion upon the spindle to a rackwork carrying a pencil. This pencil makes marks
upon a paper affixed to a board that is carried (by a chain connected with the barrel
of a clock) in a direction transverse to the direction of the rack-motion. 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.
~ For the pressure of the wind, the shaft of the vane carries a plate one foot square,
which is supported by horizontal rods sliding in grooves, and is urged in opposition to
the wind by three springs, so arranged that only one comes into play when the wind is
light, and the others necessarily act in conjuction with the first as the plate is driven
further and further by the force of the wind. A cord from this plate passes over a pulley,
and communicates with a copper wire passing through the center of the spindle, which
at the bottom communicates with another cord passing under a pulley and held tight
by a slight spring; and by this a pencil is moved transversely to the direction in which
the paper fixed to the board is carried by the clock. Lines are printed upon the paper
corresponding to different values of the pressure; the intervals of these lines were adjusted
by applying weights of 1 lb., 21bs., &c., to move the pressure- plate in the same manner
as if the wind pressed it.

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

This instrument was in use till November 11¢, but during the whole of the year the
traversing board had been constantly liable to move by jerks, in consequence of the
links of the clock-chain slipping off the spikes of the barrel, owing probably to the links

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1845, (1)



Ixxiv INTRODUCTION TO GREENWICH METEOROLOGICAL OBSERVATIONS, 18435.

becoming unequally stretched. In the Abstracts it is stated that the instrument was out of
order during a certain number of hours: by this is to be understood the number of hours
during which the record was entirely lost, but this number does not represent at all the
actual number of hours during which the traversing board was moving irregularly ; on many
occasions the observations were preserved by means of frequently examining the sheet, and
noting the times of such examinations and the positions of the registering pencils. In con-
sequence of this failure, all the parts of the instrument connected with the clock-movement
were taken down, for the purpose of substituting another clock-movement which should
drive the board without the intervention of a chain. This was not finished during the
remainder of the year.

WHEWELL'S ANEMOMETER.

This anemometer is self-registering : it was made by Simms. A horizontal brass plate
is connected with a vertical spindle, which passes down through the axis of a fixed vertical
cylinder, and takes a vertical-bearing upon a horizontal plate at the bottom of the vertical
cylinder, and a collar-bearing in a horizontal plate at the top of the cylinder. To one
side of the brass plate is attached a vane, and by the action of the wind upon this vane
the brass plate is turned. Upon the brass plate is mounted the frame, carrying the fly
and the first and second toothed wheels: underneath that part of the brass plate which
overpasses the top of the cylinder are attached the bars of a frame, that surrounds without
touching the cylinder, and extends nearly as low as the bottom of the cylinder (where it
is guided by small horizontal rollers, which it carries, and which run upon the surface of
the cylinder): this frame is for, the purpose of carrying the large vertical screw, fifteen
inches in length. The fly has eight sails, resembling the sails of a windmill, but having
their surfaces plane, and inclined to the direction of the wind at an angle of 45°: its axis
is horizontal. Upon the axis is an endless screw, which works in a vertical wheel of
one hundred teeth, and upon the axis of this wheel is an endless screw, which works in
a horizontal wheel of one hundred teeth; and this horizontal wheel is connected with the
top of the great vertical screw. Ten thousand revolutions of the fly therefore produce
one revolution of the vertical screw. A concave screw (which admits of being opened
at pleasure, for detaching it from the vertical screw) is clamped, so as to embrace the
vertical screw, and is carried downwards by its circular motion. - To this concave screw
is attached a pencil, which in its descent touches the fixed vertical cylinder. The surface
of the cylinder is divided by vertical lines into sixteen equal parts, corresponding to the
sixteenth parts of the circle of azimuth; and the letters indicating the principal points
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of the compass are painted on it at these lines. Near to the vertical screw, and parallel
to it, is fixed a rod, which is one of the bars of the frame before described: a scale
upon this rod is divided to tenths of inches, and an index slides upon it. This index
turns freely upon the scale, and has a projecting point, which can be brought into contact
with that part of the cylinder on which the pencil marks are registered. Bringing this
point successively into contact with the extreme upper and lower marks made each day,
the difference of the scale-readings would give the descent of the pencil for the day; but
the practice has generally been to apply a pair of compasses to the cylinder, and then
to ascertain the descent by means of the vertical scale.

The instrument is read off every day at 22". The pencil in descending marks a broad
path in consequence of the oscillations of the vane; the darkest part of this path is
observed, and that direction is recorded to which this dark part is nearest. The descent
in inches, corresponding to each direction of the wind, is taken by applying a pair of
compasses to the cylinder, and then ascertaining the amount by means of the vertical
scale; the sum of all the descents belonging to each successive change of the wind is
checked each day by the total descent of the pencil, as shewn by the space between the
position of the index as previously left, and its position at the time of reading. The
individual amounts are inserted in the section of Ordinary Observations.

The instrument is fixed on a small wooden erection, of about ten feet in height, placed
on the leads above the highest part of the Observatory, in which situation it is nearly free
on all sides ; an inconsiderable portion only being sheltered by the time ball, whose diameter
is five feet, resting on the N. E. turret ; the distance between the anemometer and the center
of the ball is about twenty feet.

The zero of the instrument was determined by means of Osler’s Anemometer. At the
time a steady South wind was blowing; the instrument was set nearly in the right direction
by hand ; there was but little friction, and the pencil was on the line marked .S on the
cylinder: its zero was considered to be well determined.

The following are measures of the principal parts of the anemometer :—

The length of each sail from axis toend i8 ........ 2130
The length of the flat part of each sailis .......... 192
The inclination of each sail to the wind is ........ . 45°

45 revolutions of the vertical screw correspond to .. 2 inches
The number of teeth in the vertical wheel is....... 100

The number of teeth in the horizontal wheel is also. 100

Therefore, 10,000 revolutions of the fly cause the pencil to descend through the distance
of one thread of the vertical screw, or through a space equal to 2; inches = 0™:044.

OF
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Assuming that the effective radius of the sailis ...... 17
Then the circumference described is 17 x 2x = ... 1068
Therefore, the motion of the wind in one revolation is 10 ‘68

s in 10,000 revolutions is 106800 inches

corresponding to 0™:044 of the vertical screw, or to one revolution of the screw.
From this it follows, that the motion of the wind, corresponding to the descent of the
pencil through one inch, is 200250 feet, or 379 miles.

RAIN GAUGES.

The rain-gauge No. 1 (Osler’s) is connected with the anemometer. It is 205 feet
6 inches above the mean level of the sea. It exposes to the rain an area of 200 square
inches (its horizontal dimensions being 10 by 20 inches).

The collected water passes through a tube into a vessel suspended in a frame by spiral
springs, which lengthen as the water increases, until 0°24 of an inch is collected in the
receiver ; it then discharges itself by means of the following modification of the syphon.
A copper tube, open at both ends, is fixed in the receiver, in a vertical position, with its
end projecting below the bottom. Over the top of this tube a larger tube closed at the
top is placed loosely. The smaller tube thus forms the longer leg, and the larger tube the
shorter leg of a syphon. The water, having risen to the top of the inner tube, gradually
falls through into the uppermost portion of a tumbling bucket, fixed in a globe under the
receiver. When full, the bucket falls over, throwing the water into the pipe at the lower
part of the globe : this action causes an imperfect vacuum in the globe, sufficient to cause a
draught into the longer leg of the syphon, and the whole contents run off. After leaving
the globe, the water is received in a pipe attached to the building which carries it away.
The springs then shorten and raise the receiver. The ascent and descent of the water-vessel
move a radius-bar which carries a pencil ; and this pencil makes a trace upon the paper
carried by the sliding-board of the self-registering anemometer.

The scale of the printed paper was adjusted by repeatedly filling the water-vessel until
it emptied itself, then weighing the water, and thus ascertaining its bulk, and dividing this
bulk by the area of the surface of the rain-receiver. The quantity of water registered by
this gauge, between 22" of one day, and 22" of the next, is added every day to the whole
qnantity previously registered from the beginning of the year, and the sum is inserted in the
column whose heading is “ Stand of Rain-gauge No. 1.” The quantities in this column
represent the amount of rain in inches collected from January 1.

The rain-gauge No. 2, on the top of the library, is a funnel, whose diameter is 6 inches ;

\
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its exposed area consequently is 28-3 square inches. The water passes into a cylinder from
which it is poured into a circular vessel, the diameter of which is 3:25 inches; and there-
fore 3:4 inches of this correspond to 1 inch of rain. This gauge is 177 feet 2 inches
above the mean level of the sea. The quantity of water collected in this gauge is measured
every day at 22", and the amount in inches is inserted in the column whose heading is
‘“ Reading of Rain-gauge No. 2.”

The rain-gauge No. 3 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 terminates 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
without fear of an imperfection in the machinery escaping notice. This 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. Tt is read every day at 22" and its readings are inserted in the
column whose heading is “Stand of Rain-gauge No. 3.” The numbers in this column
represent the amount of rain fallen from January 1.

"The rain-gauge No. 4 is a simple cylinder-gauge, 8 inches in diameter, and therefore
having 'an exposed area of 50°3 square inches. The height of the cylinder is 13} inches; at
the depth of one 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, one-
fifth of an inch in diameter, and 1% inch in length; three-quarters of an inch of this tube is
straight, and the remaining half-inch is bent upwards, terminating in an aperture of one-.
eighth of an inch. By this arrangement, the last drop of water remains in the bent part
of the tube, and is some hours evaporating ; it is usually found that the dew at night fills
it, and évening comes before it is again free from water. The upper part of the funnel, or
base of the cone, is made to touch the internal part of the cylinder all round; and it is
believed that evaporation is almost totally prevented. The cylinder is sunk 8 inches in the
ground, leaving 54 inches above the ground. The height above the mean level of the
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sea is 155 feet 3 inches; the place of the gauge is 6 feet West of the gauge No. 3. The
quantity of water collected is read at the end of every month: its readings are inserted in
the marginal notes to the Observations.

The rain-gauge No. 5 is one of a similar construction to No. 4, and it is placed in the
garden of the Reverend George Fisher, at the Greenwich Hospital Schools, with about
two-thirds of its depth below the surface of the ground, and beyond the influence of
buildings or trees. Its receiving surface is about thirty-five feet above the mean level
of the sea. The quantity of water collected is read at the end of every month; its
readings are inserted in the marginal notes to the Observations.

THE ACTINOMETER.

The actinometer consists of a hollow cylinder of glass, 7 inches in length, and 122 inches
in diameter, fixed at one end to a tube similar to a thermometer tube, 7 inches in length,
which is terminated at the upper end by a ball 11 inch in diameter, and at its upper part
is drawn out to a fine tube which is stopped by wax : a scale divided into 100 equal parts
is attached to the thermometer tube. The other end of the cylinder is closed by a silver
plated cap, cemented on it, and furnished with a screw of silver with 23 threads to an inch,
passing through a collar of waxed leather. The cylinder is filled with ammonio-sulphate
of copper; itis enclosed in a chamber blackened on three sides, and on the fourth by a
greenish plate glass, 0-1 inch in thickness, which is removable at pleasure. The action
of the screw is to increase or diminish the capacity of the cylinder, and thus to draw back
from, or to drive into the ball, a portion of liquid ; and by this means the cylinder may be
just filled, leaving no bubble of air in it. For using the instrument a stand or table is
prepared, with a part movable, on which the instrument is placed, and on which it can be
very readily exposed perpendicularly to the direct rays of the Sun : a screen is also attached,
which can in an instant be so placed as to cut off all the rays of the Sun from the chamber
of the instrument, and can be as quickly withdrawn, so as fully to expose the chamber.
The method of observation is as follows : when the cylinder is just full, and no bubble of
air is in it, the tube also being clear of all broken portions of liquid, the liquid is drawn
down by the screw to the zero of the scale; the instrument is then exposed a few minutes
to the Sun, and at the beginning of a minute by the chronometer, the scale is read ; and
at the end of the minute, it is read again: the screen is again placed before the instru-
ment : at the following 30* the scale is read for the first shade observation, and at one
minute afterwards is again read for the second shade observation; the instrument is then
again exposed to the Sun, and read as before, and so on successively.
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In the section of actinometer-observations will be found some made for the purpose of
ascertaining the effect of the glass forming the fourth side of the chamber, and in the
Abstracts of former years it will be found that this effect is to stop one-sixth nearly of
the incident rays of the Sun. Therefore, one-sixth of the observed radiation ought to be
added in order to obtain the true radiation. This correction has not been applied either
in the section of observations or in the Abstracts.

The following series of careful observations were made in 1844 and 1845, in order to
ascertain how far the fluid is driven up the tube (in divisions of the scale) by one turn
of the screw.

v

1844, April 18. Observer, Mr. Glaisher.

Experiment 1. Oune-fourth of one turn of the screw caused the liquid to rise 66 divisions.

. 2, vs ys e ,,
. 3. - vs 61 .,
. 4, .y v, 69 ,,
- 5. ,s vy 6 ,,
6. s vy 62 ,,
v 8. ., s 68 ,,
- 9. )y - 6 .,
,, 10. 'y ys 63 .,
,, 11 - ys 63 ,,
., 12, vy ., 63 ,,
., 18, - . 62 ’s
S V'S : vs v 6 ,,

23 15‘ . L] 2 66 s

The mean of these numbers is 65 ; and, therefore, it appears that one turn of the screw
drives the liquid up the stem through 260 divisions of its scale.

1845, January. Observer, Mr. Glaisher.

Previously to commencing the experiments, it was found that the reading of the scale
increased 10 divisions in a minute; and after their completion the change per minute was
found to be the same, The time occupied by an experiment wa;i.found to be 10° during
which time the scale-reading had, consequently, increased by }-g—- or 147 ; and this was
applied as a correction to each experiment, additive when the screw was withdrawn, or
the greater scale-reading preceded the less, and subtractive when the screw was driven,
or when the lesser scale-reading preceded the greater: the experiments were very

carefully made.
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Reading of the Scale Corrected Differ-| Number of
Before After the Difference enl:eu(:{if:e . Scal;:)ivizi.ons
S or Number o cor oncdin
The Screw the ::SreW, micvr:: iw;;,rt of Scale | @orrection. cﬁ;‘;:pgm’:;“‘: to Onl:f'}.‘umg
. " 0
ves Touched. Oneoéurn. Readings. 1 l‘g:;le:vf.the the Screw,
div. div. div, div. div. div,
Withdrawn 810 192 61 8 + 19 635 254 -0
Driven 140 79 -6 65 -6 -1 639 255 ‘6
Driven %5 75 -0 675 - 17 65 -8 263 -2
Driven 120 %6 -5 645 —_ 17 62 -8 251 ‘2
Driven 10 675 66 5 — 19 64 8 259 °2
Withdrawn 640 09 63°1 + 17 64 -8 259 2
Withdrawn 700 65 635 + 17 65 -2 260 ‘8
Driven 42 700 658 - 17 641 256 4
Driven 00 670 67°0 - 17 65 '3 261 2
Withdrawn 69°0 63 62 7 17 64 4 2576
Driven 85 750 665 -1 64 -8 259 2
Driven 16 -0 827 66 7 - 17 65 -0 260 -0
Withdrawn 855 22 -6 629 + 17 64 -6 258 4
Driven - 24 ‘8 91 -3 66 5 — 17 64 -8 259 -2
Driven — 20 655 67°5 -1 65 -8 263 -2
Withdrawn 900 76 624 + 17. 64°1 256 ‘4
Driven 107 770 66 -3 — 177 646 258 *4
Withdrawn 78 -0 152 628 + 1°7 645 258 -0
Driven 195 87°0 675 — 19 65 8 263 -2
Withdrawn 850 212 63 '8 + 17 655 262 2
Driven 24 -2 90 -3 661 —_ 17 644 257 ‘6
Withdrawn 910 29 ‘1 61-9 + 17 63 -6 264 ‘4
Driven 310 970 66 -0 -1 64°3 2572
Driven — 40 630 670 — 17 65 -3 261 -2
Withdrawn 720 90 630 4+ 17 64 7 258 ‘8

The mean of the numbers in the last column is 253%"6.

The following measurements of the diameter of the screw, and of the helght and depth of
its thread, were made on 1844, April 18. C

It was found that the height of 23 threads of the screw corresponded exactly to one
inch: the distance, therefore, between two contiguous threads is 0'-0435. This deter-
mination was by Mr. Glaisher. Again, a fine piece of silk was tied to the bottom of
the screw, and carefully passed round the bottom of 34 threads: its length was found to
be 50™4. Therefore, the circumference of the screw at the bottom of the thread was 15
nearly, or its diameter was 0™477. This determination was by Mr. Glaisher. A piece
of very fine gold wire also was passed round eleven threads, and its length was found to be
16™4; from which the circumference of the bottom of the thread was 1®-5 as before.
This determination was by Mr. Main. The diameter of the screw at the outer edge of

the threads was found to be 0™52. The depth of the thread by measurement was less
than 0 05 inch. S
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ELECTRICAL APPARATUS.

The electrical apparatus consists of two parts, namely, the Moveable Apparatus, which
is connected with a pole nearly eighty feet high planted a few feet North of the Magnetic
Observatory; and the Fixed Apparatus, which is mounted in a projecting window in the
ante-room of the Magnetic Observatory.

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

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 with a very strong top ; the top carries a stout cone of
glass with its base downwards, having a conical hollow in its lower part; upon the upper
or smaller end of the cone is fixed a copper tube five feet long, carrying at its lower
extremity a small copper umbrella which protects the glass from rain, and supporting at its
upper extiemity a large lantern whose flame is very freely.exposed to the air; by this flame
the atmospheric electricity is collected. In the top of the box there is a large hole, through
which a cone of copper passes into the conical hollow of the cone of glass; in the box a
small lamp is placed, by the flame of which the copper cone and the lower part of the glass
cone are kept in a state of warmth; and thus the copper tube and lantern are perfectly
insulated. To the copper tube is attached a copper wire 0'1 inch in diameter, and
about 73 feet long, at the end of which is a hook; a loaded brass lever connected with
the fixed apparatus presses upon this hook, and thus keeps the wire in a state of tension,
and at the same time establishes the electrical communication between the lantern and the
fixed apparatus.

For the daily trimming of the lamps the travelling apparatus is lowered and raised by
means of the windlass: the wire is then coiled upon a self-acting reel which is urged by
a weight.

The fixed apparatus consists of these parts:—A glass bar nearly three feet long, and
thickest at its middle, is supported in a horizontal position, its ends being fixed in the sides
of the projecting window. Near to each end is placed a small 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

GREENWICH MAGNETICAL AND METEOROLOGICAL OBSERVATIONS, 1845. (m)
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attached a small umbrella and the loaded lever above mentioned ; and it carries another
rod projecting vertically downwards, to which is attached a horizontal brass tube in an
East and West direction. On the North and South sides of this tube there project four
horizontal rods, through the ends of which there pass vertical rods which can be fixed by
screws at any elevation; these are placed in connexion with the electrometers which rest
on the window seat.

The electrometers during the year 1845, consisted of a Double Gold Leaf Electrometer
of the ordinary construction; two Volta’s Electrometers, denoted by Nos. 1 and 2; a
Henley’s Electrometer ; a Ronalds’ Spark Measurer ; a Dry-pile Apparatus; and a Galva-
nometer.

Volta 1 and Volta 2 are of the same construction; each is furnished with a pair of
straws, two 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 two
Paris inches, and it is graduated into half Paris lines. In the original construction of these
instruments it was intended that each division of No. 2 should correspond to five of No. 1:
the actual relation between them has not yet been determined by observations at the Royal
Observatory. The straws are suspended by hooks of fine copper wire to the suspension-
piece, and they are at the distance of half a line from each other.

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 yet been determined. This instrument has seldom been affected till
Volta 2 has risen to above 100 divisions of its scale.

The spark-measurer is similar in its construction to that at the Observatory at Kew. It
consists of a vertical sliding rod terminated by a brass ball, which ball can be brought into
contact with one of the vertical rods before referred to, also terminating in a ball; and it
can be moved from it or towards it by means of a lever, with a glass 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 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 indi-
cates 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 thére as long as the quantity of
electricity continues the same or becomes greater : the position is sometimes expressed in
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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 2400 coils of fine copper wire. The con-
nexions of the two portions of wire forming these 2400 coils are so arranged that it is
possible to use a single system of 1200 coils of single wire, or a system of 1200 coils of
double wire, or a system' of 2400 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 one of the needles; 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 deflexion of the
needle towards A or towards B, will be ascertained from the following experiment. A
voltaic battery being formed by means of a silver coin and a copper coin, with 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 the silver,
the needle turns towards A ; when the sﬂver touches the small ball, and the wire is made to
touch the copper, the needle turns towards B. ‘

PERSONAL ESTABLISHMENT.

Four persons were regularly employed in the Magnetical and Meteorological Observations
during the year 1845. During part of the year these persons were— ‘

Mr. James Glaisher, Superintendent.
Mr. Edwin Dunkin.

Mr. Hugh Breen.

Mr. Charles Dilkes Lovelace.

Near the end of October, Mr. Edwin Dunkin was transferred to the Astronomical
- Department, and he was succeeded by Mr. Thomas Downs, who had been employed in
the Computations connected with the Reduction of the Ancient Greenwich Planetary and
Lunar Observations.

The order of observations is arranged every week, and usually proceeds on the principle
of an equal division of observations among the three junior assistants; excepting that

(m) ¢
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at times Mr. Glaisher has taken a complete day’s observations. At all times, in cases of
illness, or of absence of one person, the observations are equally divided between the three
remaining assistants. Denoting the three assistants by A, B, C, the work of three complete
days will be thus disposed—

A from 12" (midnight) to 20*

B from 22" to 2t
A from 4" to 10®
B from 12" (midnight) to 20*
C from 22* to 2
B from 4* to 10%
C from 12" (midnight) to 20°
A from 29° to 2"

C from 4" to 10*

In order to give reasonable security to myself and to the superintendent, that the.
assistants have really been present at the time at which their observations profess to have
been made, there is provided an instrument frequently used in large manufactories, and
usually denominated “the watchman’s clock.” .It consists of a pendulum-clock which
has no hands, but of which the dial-plate turns round; this dial-plate has-a number of
radial pins fixed in its circumference, each of which can be pressed downwards (being
held by the friction of a spring only) without disturbing the others. A lever is attached
to the clock-frame, in such a position that, by means of a cord which passes from the lever
through a hole in the clock-case to its outside, the lever can be made to press down that
pin which happens to be uppermost, and no other. The clock-case and clock-face are
securely locked up. Thus the only power which an assistant possesses over the clock, is
that of pulling the cord, and thereby depressing one pin; the dial-plate then turns away;
carrying that pin in its depressed state, and thus retains, for about eleven hours, the register
of every time at which the assistant has pulled the cord. About one hour before returning
to the same time (semi-diurnal reckoning), the bases of the pins begin to run upon a spiral
inclined plane, by which they are forced up to their normal position before coming to. that
point at which the lever can act on them.

It is the duty of each assistant, on making the prescribed observations, to pull the cord
of the watchman’s clock ; and it is the duty of the first assistant (Mr. Main) to examine
the face of the clock every morning, and to enter in a book an account of the pins which
he finds depressed. It is presumed that great security is thus given against irregularity, as
regards the time of the observations. -
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ADDENDUM.

In the printed Magnetical Observations which follow, the reduced readings of the
Horizontal Force Magnetometer and the Vertical Force Magnetometer are corrected for
temperature,” adopting the thermometrical coefficients whose values have been given in
the Introduction. I SRR - :

As it is possible, however, that some doubt may yet exist in regard to the accuracy of
. these coefficients, the whole of the temperatures, as read from the thermometers placed in
the magnetometer-boxes; and used in the corrections of the results as printed in the
following sheets, are given in the Tables here subjoined.






READINGS OF THE THERMOMETERS

PLACED WITHIN THE BOXES

OF THE

"HORIZONTAL AND VERTICAL FORCE MAGNETS,

AT

EVERY OBSERVATION OF THE MAGNETS

MADE AT THE EVEN HOURS OF GOTTINGEN MEAN TIME
BETWEEN

1845, JANUARY 1, AND 1845, DECEMBER 31.
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Readings of the Thermometer placed within the Box of the Readings of the Thermometer placed within the Box‘ of the
Horizontal Force Magnet, at every Even Hour of Géttingen Vertical Force Magnet, at every Even Hour of Gottingen
Mean Time, during the Months of Jan. and Feb., 1845. Mean Time, during the Months of Jan. and Feb., 1€45.
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Readings of the Thermometer placed within the Box of the
Horizontal Force Magnet, at every Even Hour of Gottingen
Mean Time, during the Months of March and April, 1845,

Readings of the Thermometer placed within the Box of the
Vertical Force Magnet, at every Even Hour of Gottingen
Mean Time, during the Months of March and April, 1845.
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On 194, at 11%, 13b, 155, 175, 19, 21%, and 23", the readings were
48° 5, 48°+0, 47°°5, 47° 5, 46°:6, 46° 5, and 48°°0 respectively.
On 204, at 1%, 38, 5%, 7b, and 9%, the readings were 48°°3, 50° ‘8,
54°40, 55°°2 and 54°5 respectively.

On 199, at 114,134, 158, 170, 19b, 218, and 23%, the readings were
48°+5, 48°0, 47°+5, 47°-3, 46° 3, 46°°3, and 48°-0 tively.

On 204, at 14, 38, 5%, 78, and 9%, the readings were 47°*5, 50°*0,
54°0, 55° *5, and 54° *5 respectively.
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58, 17% 198, 21k and 23b, the readings were
, 57°°3, and 58° *0 respectively.
, and 9%, the readings were 59°*4, 63°°3
'3, and 66° ‘5 respectively.

On 234, at 111, 138, 15b, 17, 198, 21%, and 23", the readings were
65° 3, 64°°0, 61° 3, 59° °0, 57°*5, 57° 5, and 585°0 respectively.
On 244, at 1t, 3%, 57, 7% and 9*, the readings were 59°°2, 63° 6,

GREENWICH MAGNETICAL AND METEOROLOGICAL OBsERYATIONS, 1845,

67°°0, 67° -2, and 67° ‘0 respectively.
(n)



xc THERMOMETER-READINGS FOR T

1E TEMPERATURES oF THE Two ForcE MAGNETS,

Thermometer placed within the Box of the
at every Even Hour of Gst";mngen
1845.

Readings of the
Horizontal Force Magunet,
Mean Time, during the Months of May and June,

Readings of the Thermometer placed within the Box of the.
Vertical Force Magnet, at every Even Hour of Géttingen
Mean Time, during the Montbs of May and June, 1845.
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On 304, at 11%, 13b, 150,172, 19%, 21k, and 23", the readings were
68°+0, 65°0, 63°°5, 63°°0, 62° 0, 61°°3, and 63°°5 respectively.

On 314, at 11, 3b, 58, 78, and 9b, the readings were 64° 3, 66° 3,
67°+7, 68°1, and 67°*7 respectively.

On 30¢,at 11%, 13b,15%, 178, 198, 21%, and 23, the readings were,
68°-0, 64° 8, 63° 5, 63°-0, 61° 8, 61°-0, and 63° 5 respectively.
On 314 at 1%, 3, 5%, 7b, and 9%, the readings were 63° 8, 65° 5,

67°5, 68° -0, and 68° *0 respectively. ;
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Hours of Gottingen Mean Time, Astronomical Reckoning.
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66 265 *4/64 *4/63 *0

] 57 -0[56 856 *2[55 856 -2
61|67 +667 *2/65 *5|64 -0{61 8|59 *5/58 *0[58°*5
71 +8[73 *3|73 2172 *0[70 -0/67 -0/65 -0/63 -0/63 -8
76+0(76 575 *2|73 4|71 -2{69 2|67 *8/67 *4{66 7
78780 080 0[78 7|76 2{74 -0[7 1 -7|69 *4|68 -0
79781 280 7179 -0[77 1|75 -0[72 -0[71 *0[69 *4

81082+7[81 *0/79 °1

75 °8/73 *5(71 *8/70 *2|69 *6
74 +2(75 *0[75 *4/74°2/73 0|71 *4|69 *0/68 *2/67 0
70°571 7|71 *8,71 -1{70 *2/69 *2/68 °5 68 +0/67 6
66 -0/66 *5(6 *0 66 *063 3/63 *0/62 '8 62 0{62 *5
698171 -0(71 *0 69 *4/68 067 *0/65 8|66 0165 *0
75+0(75 *0{74 0,72 *8/70 -2/67 *7|65 *8/63.'5 64 °0

74°876°2/74°672 5 :
70 -8|68 *8/67 *5/65 *0/64 7

o o

'65°7|69 7|73 -2
67-0/685[70 ‘8
59861 -8/64 *0
610/63 0[65 *2
647566 0[67 *7
62 0|64 4165 *5

57 °8 63 -8
163°0 69 -7
66 °0 74 3
68 °5 76 2
68 °2 765
70 2 77 3

70271 7/73 3
67 *6/67 *5(68 7
66 7|66 *3/66 0
l|62 -3/65 +8/68 -2
66870 673 *5,

66570 +2/73 9
22\

60 -8
65°1
70 8
720
71°8
736

717
67 5
66 '3
65 °8
70 *6)

—
©

690(71 *4(71-871 070 *0
71772 0/71 6[70 068 *2
163265 2|65 *8/66 +7/67 2/66 *6/65 2
640,66 0,68 *0/69 *7|70 *0(70 4'68 5
{161 -8/62 *5/63 -0/63 0,63 563 564 °1
63 5|64 *0/65 5|65 *5/64 663 262 *0

61°2/63 ‘8|66 *5/68 *0,69 *068 "0 66 *7

23 1l65°2/66 '8
24 //66+8/69 8

69 +0(68 +0{66 *0
66 +2/64 *8/63 *5
64 *3|64 *0{63 *5
66 -7|64 ‘8163 -5
64 0|64 *2/63 8

62 *8/61 *4/60 8
65 -0/64 *0/63 *7

65 *0)
62 5
63 -0
62 2
63 *2

60 *4
63 ‘0

l l

653
628
62 °7
61°7
63 0

605
kw@

-

Ay
On18%,at 118, 138, 158,178, 192, 21}, and 23", the readings were
66°°0, 63° -8, 62°°8, 63° 0, 62° 2, 61°°5, and 63° 2 respectively.
On19%,at b, 38, 5, 78 and 9*, the readings were 65° 6, 68° 5,
69°°7, 70°°8, and 71° -2 respectively.

69°°0, 70°*7, and 71°°0, respectively.

On 189, at 112, 13h, 158, [7% 194 214, and 23", the readings were
66° 0, 63° *6, 62° 8, 62° 8, 62° 0, 61°°5, and 62°°2, respectivelg.
On 19¢, at 11, 35,50, 7h and 98, the readings were 64° 7, 67° 3,




AT THE RovAL OBSERVATORY, GREENWICH, IN THE YEAR 1845..

xcl

Readings of the Thermometer placed within the Box of the
Horizontal Force Magnet, at every Even Hour of Gottingen
Mean Time, during the Months of July and August, 1845.

.Readings of the Thermometer placed within the Box of the
Vertical Force Magnet, at every Even Hour of Géttingen
Mean Time, during the Months of July and August, 1845.

R -
'EE Hours of Gottingen Mean Time, Astronomical Reckoning. EE Hours of Géttingen Mean Time, Astronomical Reckoning.
2 S -
33 ob | v | 4n ] 621 &b [108]12h [ 14k | 168 | 18" | 200 | 22} EE osf on | 4b | 6 | gh [1ob[12b) 14| 16%| 18k} 20> | 220
Jlﬂy o o o -0 o o o ] ) o o o Jllly -} o o -] ] -] o o ° ° [} ©°
1 (163 *7/64 *5/67 “0]68 *0/68 2|67 *8/66 *3/64 *7|63 -3/61 *8|61 *2/61 21" 1 63 *0[64 0|66 -8/68 *0/68 0{67 *8/66 *264 *6|63 261 *6|60 *7|60 2
2 1162 *2164 0|65 *2|65 *8[65 *6,64 8|63 *6/62 8|62 *0/63 *0/64 266 ‘61 2 61 *0/63 *3/64 *6/65 -5/64 *8/64 5|63 5|62 *5/62 0|62 *8/62 *8!64 *8
3 1169 7172 -7174 876 8[77 *2(76 0|74 *2/71 -4i69 *0/66 0|64 -5/64 3] 3 68 0171 *5(74 2176 *577 *0|76 2|74 2|71 6|69 0|66 0164 *5)63 8
4 165 2/67 0169 *0(70 *8]71 *3|70 * 7|69 *6/68 *0/66 -3/64 *5/64 *0/65 8} 4 64 *5/66 *2/68 -8/70 *4/71 *0[70 *5/69 *4/67 *9]66 *3|64 *3:63 *0/63 *5
5 67 *5/71 7|73 8|75 0|74 8|73 *5/71 8 5 (1653170 +0|72 0|74 *5{74 °573 *6/71 *5 ]
6 75+2174 °572 6|71 01728} 6 74 +8(74°273-0/70 871 7
7 |74 +8|77 -8l81 -0[82 *3!30 578 2|77 -2{76 074 *0;72 *0(70 -0\68 *6{ 7 73 +8177 0179 *6/81 +080 *0{78 *0|77 *2|76 0|74 *0(72°0/70 *068 -0
8 168 -0/69 5171 *6/73 *0/73 0|72 -0/69 -8)67 *2/66 0|64 *2/63 864 0| 8 68 '0/69 0|71 *8/73 +0[73 *0)72 *0|70 *2|67 *2/66 2!64 *2/63 *6163 *2
9 65 *2i67 -0{67 *5|68 *4{68 *5{67 *7]66 *5/65 *2i64 0163 *2/62 6|62 -6 9 64 5|66 0|66 -6|67 *7(68 *0{66 *7{66 *0|64 8163 *8/63 2|62 5|61 *8
10 [63 2163 ‘8|64 *4/65 *2/65 -2/65 *0/64.*0/63 -4(62 0(61 *5/61 *5(62 7} 10 62 *7|63 *1/63 '8/64 3|64 2|64 *5,64 *0/63 -0/62 0/61 *5/61 *5/61 *5
11 {63 7|65 -4/67 -5/68 -0[68 -0/67 *0{65 *B|64 *4/62 *6/61 7|61 *0/61 *4] 11 62 +8l64 7|67 -067 *2/67 *0|66 -2/65 *3/63 *7|62 2|61 *3/60 *1/60 *0
12 |62 -4]64 2|66 *2|67 *8/67 *7 (66 *5{65 *0 12 |61 *5/62 5|65 *5/66 *6/67 2|65 *7i64 "6
13 65 *0[(64 *5{64 *0(63 2|63 3] 13 64 +8(64 *5/64 0,63 0|62 *6
14 |64 -0[64 +7/66 0166 *5/66 -8/66 8|66 +0/64 -8/63 *5/63 0|62 *2/62 0] 14 63 *2/64 2|65 +2/66 -2]66 666 -5/65 3|64 *1/63 *0/62 *5/61 -861 2
15 {62 +7(63 7165 0|64 8|64 -8|64 *063 *4|61 5(59 859 0159 659 *5] 15 ,62‘063'064'064'064'564‘063'261'659'759'058'0 8°5
16 |l61 *6/63 -2{65 7|68 *0{68 *868 *5(67 *0|66 0|65 -2|65 0|64 *0,64 *54 16 ,60'061‘865'068'268'367-866'865'765'065'064'064'0
17 |64 8|66 -3|67 +2|69 -070 -370 +0|69 -2|68 *0,66 4|66 0|66 -0,65 ‘8] 17 '64 *565 *6/67 -0/68 -8/70 *0/69 8|69 2|68 -0/66 *3/66 *0/66 *0{65 °5
18 1166°7/69-0|71 8|74 -0|74 -8|74 *0/72 *3(70 *7|68 *8/66 6,65 *5/66 "5} 18 ‘66'268'571'773'574'273'472'670'869'066‘664‘664‘5
19 (68871 8/738(75 0[75 0|73 2|71 *5 19 |67 *6/700(73°0/74 *7{74 6(73 2171 "4 ‘
20 65 *0/64 *2(64 *4/64 *7/65 *0] 20 ’ 64 -8/64 *2|64 2|64 564 5
21 |i65-8|68 -0|60 *8|72 *072 2|72070 -8/69 * 0|68 -0168 :0|67 566 *8] 21 650167 +0/69 *5/71 -6/72 +0{71 *870 7|69 *0/68 * 0|68 0|67 *5]66 *5
22 {70-2 75 -0(76 0|75 -7(74 072572069 -5/68 -0/67 *2(65 ‘0] 22 |69 74 0|75 +0/75 *3|74 +0|72 -0{71 *B|6Y "0/67 *5/67 *0{66 0
23 }64'464'064'464'5 4 +5/63 *3|63 0|64 *5/64 +5(64 8|63 *8/63 5| 23 64 '2|64 -0[64 *2|64 +5/64 *5/63 *2|63 *0|64 3|64 *5/64 *6/64 *0/63 *5
24 {635/63 -2/64 +0/63 ‘|64 0|64 5|64 0,63 *5/62 8|62 *5/62 *8|63 ‘6] 24 ‘63'563'063'764'064'064'363'863'562'862'562'663'0
25 |64 -0|65 *5/67 0|68 *4168 -2/68 0|67 -6/66 *9|66 *5/66 *0/65 *0/64 ‘8] 25 |63‘364'('}(Eiﬁ'?n67-668'067'86‘7'266'866'566'065‘064'.’)
26 ;64 *8/66 0{67 *769 *0{70 *3,69 *5(68 -0 ) 26 1'64 865 *2{67 *0/68 *5{69 *7|69 *2(67 *5 .
274 64 *4/64 +0|62 *5/62 *0/62 *1] 27 64 *2|64 *0|62 *5|61 8|61 -2
28 (64 -0/66 +0(67 *2|68 068 0|67 -0/65 *5/63 *0|62 -0/61 *0(60 *5(59 0] 23 63 *0165 *5/66 *5/67 -2|67 266 -8|65 *0/62 8162 0|60 ‘860 "3/58 *0
29 |60 -0!61 0|64 *0/64 0|65 -0/65 *0/63 *061 *5!61 -060 -0/59 +0/60 -2} 29 59 -8l60 *863 *5/63 *5(64 *5|64 *5/62 7|61 *5|61 -0i60 -0\59 059 *5
30 |63 -2/65 0|66 *0[66 *0}65 -0|63 *8|62 -8/61 *6/61 0|60 -059 -661 -0} 30 615163 *8165 *0/65 -0/64 *0|63 *0|62 *3/61 *4|61 "060 0|59 3595
31 {61 -6!63 *665 0166 *2166 -2165 8165 -063 *0!62 -062 -0'62 0160 *6] 31 60 *1162 5164 +3'66 066 +0!65 *5'64 562 *5162 0162 0162 -0160 -2

On 234, at 11%, 13", 152, 170,198, 21%, and 23", the readings were
©3°°2, 63°5, 64° 2, 64° 8, 64°°0, 63° 5, and 63° 5 respectively.

On 244, at 1b, 3, 58, 78, and 9%, the readings were 63° *4, 63°°4,
64° -5, 64° 0, and 65°°1, respectively.

7b, 198, 212, and 23", the readings were
63° 2, 63°°0, 64° 0, 64° 8, 64°°0, 63°*5, and 63°°5 respectively.

On 254, at 1%, 3h, 58, 70, and 9", the readings were 63°°0, 63°°2,
64°-3, 64° 0, and 64° 7 respectively.

On249,at 117, 13%, 158, 1

Hours of Gottingen Mean Time, Astronomical Reckoning.

22k

ob | on | 4n | 6n | @b [ 10812 148|160 18h | 20"

Hours of Gttingen Mean Time, Astronomical Reckoning.

Astronomi-
cal Day.
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65 °5(65 0,
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69 0
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N O o

63 +0/62 *0i61 -0|62 *0

168 *4
71 +5(70 *0|68 +2/67 *0/66 *0{65 *0[64 *0
-2170 *3[70 *5/69 -5/68 *0/66 *2/64 *7|63 -0(62 *5
63 *5(65 066 *5/67 0|66 *7|66 *0/65 *0/64 *5/63 062 *0,62 -0
62565 *0(66 *3(67 *5(67 *2|67 *0(65 -9165 *0/64 *0{64 *0(63 *7
64 *5/66 *3/68 *0/68 *0/67 *5/66 *0/64 8
: 60 *0(59 *0{59 *2|60 *0
62 *5/66 *0[67 *5/68 *2/67 *5[66 *6/65 *7|63 8|62 8|61 861 *5
61+0/61 6|63 *0/63 *363 *663 *5(63 -0/62 *5/62 *5/62 5|62 -0
60 *3i61 *5/62 2|62 8|63 *363 *0/62 -6/61 *8160 °7)60 059 *5
60 8|61 *6(61 *5(61 *5[61 *5(61 *0[61 -2[59 *8[59 *5[59 *5:59 5
620/62 7|62 *5/61 *4|59 *7[58 *€|57 *5[57 +0/57 *0
*4|64 *0/64 *0/64 *0/63 *0 61 *0)
- 59 *8(58 *5(58 0|67 -7

67 868 067 *2|66 *0/64 *5/63 *8[63 ~0/63 -0
665/66 *5/65 *5/63 *5/62 *4/61 *5/60 *3/59 -8
+6|64 8|65 2|64 0|62 -061 0|59 -8/59 *0|57 -8
66 *5/67 *0/66 *0]65 -0]63 *0[62 *0[58 *5[58 *0
69 '0(69 ‘5|68 *0,65 *9|63 7162 8,62 061 4
*8/68 *0/68 *0/67 *0.65 *3

: 66 '0/64 *5/63 *0

0[70 +2170 +0/69 *0/68 8|67 2/66 °0/64 ‘5
69°5(70 5/68 *5(67 +2[65 563 *6/62 0
62 863 9,63 0,62 *0/61 *0/59 *4/60 0
67 +5(68 2166 665 5/64 0162 *5/61 5
710[71 +5(70 0/68 -0[66 2,64 ‘01625
64 0[67 071 072 871 *5(70 '5{69 5|

A 69 -2'68 0166 565 *6165 0

67 5(68 5
0/70 0

ememn

SO
S G2JTa
S e )

=33
o
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60 *5
60 *5
59 *5
57 0/

58 7
62 5
60 *0
59 *5
58 7
612

62 6
63 '0
60 0
612
59 *3
62 *5

62 2
63 +0
60 +8
60 2|
60 +0
62 -0,

60 +8/61 ‘81627
63865 '8
29 |61 2l65+2/68 5

<1 o

64 563 *2|62 *2{61 561 "0
64 '8
62 *2|62 *0/61 <061 -8
68 *1{67 *5(66 *3(65 *064 *0/63 ‘0
70 0|68 *2|67 *0,66 0|65 *0|64 *
69 *5|67 8|66 *2/64 5|63 062 *5
66 064 *7164 2|62 862 *0|62 0
62 *2|64 *8 (63-9) 67 *0(66 *8|66 *7/65 *3/64 *5/64 0|64 *0(63 *
63 *8|65 *8,67 *1/67 *5/67 *2{65 *7|64 -8
60 °0(59 *0{59 *3(59

62 +0(65 '5;67 +0167 *7|67 *066 -3|65 *4]63 6|62 *8/61 8|61 *
60661 0,61 *8/62 *7 62 -8/62 +6|62 "3/62 *0/62°0/62 -0/61 *
60 '060'5}61 -8162 +5/63 0|63 *0(62 *6{61 +8/60 *760 *0/59 *

66 °5
65 0,
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66°7
*2|67 *5
*0/69 0|70 *
*8,66 0|66 8
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59 +8|60 *7|61 *0{61 -2[61 *2|60 *6[60 *7(59 *5(59 258 *6/58 °7
61 2161 +7/61 *8|60 *B[59 5|58 °7|57 “4/57 057 *
62 *5(63 *0(63 *0{62 *2/60 8

59 +8(58 *5
59 8|62 -8/65 267 *0/67 *2[66 8|66 -0[64 °3 63 5|
62 7163 *8!65 0|66 *3/66 *0[65 -0(63 -3|61 ‘8/61 3
20 ||60 *0[62 *0/63 *5|64 *5(64 *4/63 -8 62 +0(61 *0/59 "8
59 -7/62 *3/65 0|66 *2/67 *0[66 *0/65 *0{63 -0 62 -0
59 '2/63 *7|68 *068 *5(69 *0{68 *0/65 *8/63 *7|63 0
62 +3|64 3166 *5/67 *5/67 *6/66 *7/65 0

65 864 *5

63 3166 *5/69 +0(70 *070 *0/69 069 *0/67 -0 66 *0
64 *0|66 0/67 *5 69 +0{70 -068 0{67 2(65 *6/63 7
60 +0/61 -0|61 *7|62 -3/63 *5/63 *0/62 060 *8,59 *4
61 -2!63 *165 *5(67 *0{68 *0{66 *5{65 0|64 '0|62 *0(61 *5(60 0\
60 -064 *4/68 *0[71 *0{71 3|70 *5/68 0|66 2,64 *0(62°7(62 5
64 +5/66 *5/70 *8|72 *8[72 070 *7/69 *5 :

69 +0,68 ‘0166 *5/65 *6:64 -8

59 *0|60 *0
58 *0{60 -8

ODn 294, at 11b, 13%, 158, 173, 190, 21b, and 23", the readings were
69°°1, 66°°8,-65°2, 63° '8, 62°°5, 62° *5, and 63° '8 respectively.
On 304, at Ib, 3b, 58, 7%, and 9%, the readings were 66° -0, 68° 8,

9h, 212, and 23, the readings were
69° 2, 67°+0, 65°°2, 63°8, 62° *5, 62° *8, nd 63° *0 respectively.
On 304, at 1%, 3b, 5%, 7%, and 9", the readings were 66° 0, 68° ‘6,

On 294, at 111,138, 158,174, 1

72"'0, 72°°8, and 71° 6 respectively.

71°5, 72° 8, and 71° 7 respectively. S

On July 224 at 2b the observation was not taken ;

it was taken at 1b, 50 ; and the reading was, for the horizontal

,72°°0, for the vertical, 70°-0.
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THERMOMETER-READINGS FOR THE TEMPERATURES OF THE Two ForcE MAGNETS,

Readings of the Thermometer placed within the Box of the Hori-
zontal Force Magnet, at every Even Hour of Géttingen Mean
Time, during the Months of September and October, 1845.

Readings of the Thermometer placed within the Box of the Ver-
tical Force Magnet, at every Even Hour of Gottingen Mean
Time, during the Months of September and October, 1845.

Eg Hours of Gottingen Mean Time, Astronomical Reckoning. gg Hours of Gittingen Mean Time, Astronomical Reckoning.

[ =

°

ZS|on | on | 4n) 6h | gb|10n|12b) 14b |16k | 28h | 200 | 228 EE Oh | 2b | 4b | Gh | gb | JOh | 120 | 14b | 168 18b | 20 | 220
Sep. o o o o o o o o o o o o Sep. o o o o ° o o o o o ] o

1 i64 +5/64 *6/66 -0/68 *0/68 368 *0/66 3|64 *5/62 *8/61 8|61 *3/60 *8] 1 {|64 2|64 5|67 *0{68 0|68 *3/68 -0|66 4|64 *6/63 -0/61 -8/60 *€]60 0
2 |161 0161 *8163 7|64 *8165 *2/65 *2|65 *0|63 *0/63 0|61 *5/61 *0(59 *2| 2 1|60 *&|61 -2|63 564 *5/64 *5|64 *5/65 ‘6|63 *0/63 0|61 -0|61 0|58 -8
3 1159 561 *0/62 *5/62 *5(63 *5(63 *5/62 *0/61 *0/59 *7|59 *0(57 *5/57 3| 3 [59 -0[60 *0(62 1|62 062 *5(62 *5/61 *2/60 *5/59 *5/59 057 *5/56 8
4 |158°5/60 562 *0/63 2|63 *0/62 *5(61 *2|59 *6)58 -2!58 *0157 *5|57 8| 4 (|57 *5|59 *2(61 *3|62 6|62 2|62 ‘0[61 *0[59 *5(58 2|58 0|57, 2|57 -2
5 169 561 *7164 -0/64 -8165 063 *8162 261 2160 -5/60 -2|60 -2!60 2| 5 158 *3{60 ‘8|63 *6|6:4 364 8|63 4|62 0|60 *5/59 ‘8|59 *6(59 6/59 5
6 |162 2165 -5/67 *5/68 *6/68 ‘066 *4]64 *0 6 1161 -065 *0|69 *0[69 *5|68 *6/66 7|63 -6

7 62 0159 *5(58 *0157 *0/57 "0} 7 62 0159 *5158 *0/57 0[37 *0
8 1158 *5/63 *5(69 *871 +0(70 -7|70 -0/68 *4166 *7|61 -059 8158 *0|58 4] 8 [i57 862 8[69 *0[71 -0[71 -0/69 8|68 -2/66 -5|60 8|59 *6/58 -0}57 *7
9 1160 -7165 *0/69 871 *5|72 *5(71 -5/70 *0/67 -B165 *7|64 *0/61 *8/60 *4| 9 1159 -5/64 +4|70 -0[71 *8[72 2|71 -3{70 -0{68 2|66 - 664 0|61 9|60 -2
10 1161 -0/63 -0|65 “8/67 -0167 0166 7166 *5/65 *5/64 0/62 5(62 0|61 0] 10 1160 -2(62 8|65 *7|66 *7|66 *7|66 *5(66 -5(65 *5|63 *7|62 -3[62 0|60 -6
11 1161 -0162 314 *0/65 -8{66 0167 0166 *0[65 -3(65 0(65 0165 *0(65 -2] 11 {160 -6/62 ‘063 6|65 2165 *5/66 5(65 2(64 5(64 5|64 *5/64 -7]64 -5
12 1167 10169 3|71 *0|71 *5/70 *2/68 *0:66 *0/63 8|62 *0/60 ‘058 &[58 -8] 12 66 -0|68 ‘5|72 -0]71 8|70 5|68 *7|66 2|63 *8|62 -0}60 0|58 -5{58 5
13 160 -8/64 2|67 *0/68 *8|68 *8(67 *5/67 *0 13 ||59 *B|63 *6/67 *8/69 *0/68 *6/67 *2{66 *3

14 60 *558 *6/57 "5{56 *7156 *5] 14 ) 60 *2/58 7157 3|56 *5[56 *5
15 1568158 -0/59 *2/60 -3/60 *2/60 *5/61 *0(61 -0(60 *0(58 *5{57 *5/56 ‘8] 15 56 *2/57 *5(58 *7|59 5(59 *3(59 *5(60 *0/60 3160 -0[58 ‘5|57 5{36 3
16 1158 -6/59 +8/62 *0|62 -0163 *5(63 5|64 "2(64 865 0164 8165 *0|65 -8] 16 (57 3|58 ‘8|61 *5|61 *5(63 -0|63 0|64 0|64 *5/64 -8{si4 *5(65 065 7
17 1166 *467 -3/68 *0168. 0|67 0166 065 5i64 *5/63 8163 5|63 -5(64 -0] 17 166 2|66 ‘5|67 2|67 *5/66 8166 0|65 0|64 -0{63 5163 -2(62 8163 5
18 165 065 *7166 -5/66 {66 7165 766 *0/64 -5/63 0|62 0[60 -059 -8] 18 (164 -6(65 0|66 5(66 666 5|65 7[66 -0[64 <062 7|61 *7]60 0}59 5
19 (62 -3(64 867 2|68 0|67 *5{67 0[64 2161 *5/59 -0[58 *0/56 756 -7| 19 160 7[64 2|66 0|68 -0[67 -5/67. 0/64 061 -5{59 0[58 0|56 5(55 *7
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On 244, at 11®, 13%, 154, 178, 195,214, and 23, the readings were
63°°0, 62° 0, 59° 5, 58° *5, 58° ‘8, 58°+5, and 59°0 respectively.

On 254, at 1%, 3, 5%, 75, and 9b, the readings were 59°+7, 61°-0,
62°°5, 63°5, and 64°8 respectively.

On 244, at 111, 13k, 15b, 174, 19, 21b, and 23, the readings were
63° -0, 62°°0, 59° 5, 58° 2, 58° 3, 58°0, and 58°*5 respectively.

On 25¢, at 1b, 3b, 5b, 7b, and 9h, the readings were 60° 0, 60° °5,
62°2, 63°°5, and 64° 6 respectively. )
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On 224, at 117, 13h, 158,175, 198, 2% and 23", the readings were
60° -5, 60° *5, 60 °3, 59° -7, 59°°8, 59° 4, and 60° 0 res ively.

On 234, at 1*, 3%, 58, 72, ‘and 9%, the readings were 60° ‘8, 62°3,
62°°6, 62° 4, and 61° 8 respectively,

On 224, at 111, 13k, 15, 175, 198, 21%, and 23", the readings were
60° -0, 60° -0, 60° 0, 59° *5, 59° *8, 59°-2, and 59°5 respectively.

On 234, at 11, 3%, 5%, 75, and 9b, the readings were 61° 0, 62%°0,
62° 0, 62° 0, and 61°‘3 respectively.
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On28%, at 11%, 13, 158, 172 19, 21t and 23", the readings were
57°+5, 56° *5, 57° 6, 57°*0, 57°*5, 57° 2, and 57° *0 respectively.

On 299, at 1, 3, 58, 75, and 9%, the readings were 57°*5, 57° 8,
58°+3, 60°°0, and 60°*5 respectively.

On 284, at 11%, 134, 158, 17%, 198 21, and 23", the readings were
56° 4, 56°°0, 57° 8, 57°°5, 57° 3, 56°°8, and 56° '8 respectively.

On 294, at 1b, 3b, 58, 7b and 9*, the readings were 59°°0, 57°°6,
58°°5, 59°°5, and 61° ‘0 respectively.
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48 °0{47 '8 48 *0{47 7147 045 *5

48 2|
|42 *7143 *3/45 *5[47 -4

42+,
53 4753 "052 "0{50 ‘849 *6/50 5
4471436

50 5
46046 10145 -0
54 *0[56 -0
48 5(47 -0
52 052 -0

J

50 °6/51 851 *6,52 5
54 553352 3/51 *5

39

O
)

0

53

n 182, at 1%, 3, 5%, 75, and 9%, the readings were 57°
"0, 59°°3, and 60° 0 r:aspectiv’ely.

C]

n 174, ag 110, 134, 158, 178, 198, 215, and 23", the readings were
*0, 53°°0, 54°0, 55°°8, 57°3, 57°0, and 57° *0 respectively.

0, 58°°0,

On 174, at 11%, 13k, 15h, 178, 19b, 215, and 23", the readings were

52°+5, 52°°8, 54°°0, 56°°0, 56° °7, 56° *6, and 56° °2, respectively.

On 184, at I}, 3, 5%, 75, and 9%, the readings were 56°-6, 57° '8,
59°+9, 59° 0, and 59° *5 respectively.

GrEENwicH MAGNETICAL AND METEOROLOGICAL OBSErvATIONS, 1845,

(0)






ROYAL OBSERVATORY, GREENWICH.
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MAGNETOMETERS.
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GreENwicn Maenrricar OssERrvaTiONs, 1845. [B]



[2] DaiLy OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from January O to 4.
Gottingen Mean Horizontal Force | Vertical Force @ Gottingen Mean Horizontal Force | Vertical Force .
Time (Astronomical Western Reading in parts | Reading in parts E | Time (Astronomical Western Reading in parts | Reading in paris £
Reckoning) of of the whole Hor. { of the whole Vert.| & || Reckoning) of of the whole Hor. | of the whole Vert.| &
Declination Declination. Force corrected | Force corrected | 3 || Declination Declination. | Force corrected | Force corrected | 2
Observation. for Temperature. | for Temperature. | © l Observation. for Temperature. | for Temperature, | ©
[ h m o] ’ 14 l d h m (o) ’ 13 ]
..... . ces . | Jan. 1.14. 0 | 22.58.16 0 *039650 ... L
cees . . . i 16. 0 59. 3 039691 .
oo . . I 18. 0 59. 30 040550 -
. . ' 20. 0 59.45 041033 cee L
vee e . . . e | 22, 0 22. 58. 31 040694 v HB
i
ceen . l Jan. 2. 0. 0 | 23. 1.20 0 -039673 HB
creee e . | 1.50 2. 27 039341 ve
e 2. 0 2. 28 039562 .
P . .o 2.10 3. 9 039385 e HB
P . 4. 0 23. 0.33 040281 oo L
...... . . . 6. 0 22,.56. 1 040100 e
PPN . 8. 0 58. 9 040525 vee
e e . . 10. 0 53. 27 039100 e L
PN . 12. 0 57. 3 039584 - D
ereene . 14. 0O 57.33 039604 .o
...... . . . 16. 0 57.18 039417
e cees . . 18. 0 57.18 039807 v
oo . . . 20. 0 87. 6 039898 vee D
esenes . . 22, 0 22. 59. 24 039932 oo HB
e .o Jan. 3. 0. 0 23. 2.19 0 -039306 L
Ceess .e 1. 50 2. 2 040305 -
.o . .o { 2. 0 2, 2 040749
coes . .o . 2.10 2. 2 041082 L
s . . 4. 0 23. 0. 9 040696 . D
srevee . .. 6. 0 22.59. 9 041062 .
seeee . . 8. 0 23. 0.10 040680 Cee
ceen . . 10. 0 | 22.59.58 040636 e D
.. 12. 0 59. 50 040238 HB
Jan. 0.14. © 22, 56. 37 0039760 ce. HB 14. 0 68. 45 039834 v
16. 0 54.14 040365 ... 16. 0 57.52 039878 | ¥ .
18. 0 57. 0 040440 .. 18. 0 55. 30 040677 oo
20. 0 57.18 040908 . HB 20. 0 57.14 040408 oo HB
22. 0 | 22.58.39 040479 o L 22. 0 59. 26 040972 e L
Jan, 1. 0. O 23. 0.25 0039425 vee L Jan. 4. 0. O 22, 59. 34 0041577 L b
1. 50 3.11 040723 .es . 1.50 59.17 041511 . L
2. 0 2. 52 040568 ... | 2. 0 58. 57 041444 .
2.10 23. 2.20 040235 Ce L 2.10 58. 46 041444 L
4. 0 | 22.56.53 040161 ... HB 4. 0 9. 5 040178 np
6. 0 59. 1 040302 . 8. 0 58. 49 040161
8. 0 56. 58 040773 . 8. 0 58. 67 040203
10. 0 54. 53 040555 . HB 10. 0 58.11 "040813 HB
12. 0 56. 0 039394 e L 12. 0 58. 18 040351 L
The times of Observation of the Vertical Foree and Horizontal Force Magnetometers are respectively 2m. 304 before, and 2m. 30¢ after the time of Observation of the Declination Magnetometer-
Reading of l‘ors_ion-erc]e of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°.
%;;(in(:% %f?&Ziigzn;%IIr{c(I"eriizggf%zozzza}\dg;zioﬁiggftozr(xll'e'tse.r, 317°, Reading for Brass Bar in the same position, 358°, 3'.
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24¢+6; in Vertical Plane, 26s-7,
to %rméeigiﬁrﬁieéﬁéﬁ?. foot-notes is always to be understood as that of Civil Reckoning, unless the time of the observation be mentioned, and then it is referred
4 . .
go-zad“;):d;,llgnz(;-obi\;izigs;t v:efr etl:; suspension :gg;::tt;i [(‘)tf each of the magnets was examined ; the magnets were minutely examined, and found to be perfect!y }?
I




AT THE Rovar OBSERVATORY, GREENWICH, IN THE YEAR 1845, [3]
Daily Observations from January 5 to 11.
Géttingen Mean Horizontal Force | Vertical Force a Gottingen Mean Horizontal Force | Vertical Force :
Time (Astronomical Western Reading in parts | Reading in parts | & Time (Astronomical Western Reading in parts | Reading in parts 8
Reckoning) of . of the whole Hor. | of the whole Vert. % Reckoning) of of the whole Hor. | of the whole Vert. E
Declination Declination. Force corrected | Force corrected a Declination Declination. | Force corrected | Force corrected | 3
Observation. for Temperature. | for Temperature. | O Observation. for Temperature. | for Temperature, | ©
d h m o s a4 h m o s n
Jan., 5.14. O 22, 59. 52 0040026 0 '042336 L || Jan. 8.14. 0 22.59. 8 0 040060 0-042215 L
16. 0 23. 0. 1 040536 042224 16. 0 89. 8 040500 042128
18. 0 22. 69. 27 040508 042197 18. O 58. 42 040416 042033
20. O 59. 1 040668 042208 L 20. 0 | 22.58.42 040913 041926 L
.22, 0 22.59. 1 041336 042363 H B 22, 0 |23, 0.16 041203 042494 (H B
Jan. 6. 0. O 23. 2.33 0041262 0-042476 (uBj Jan. 9. 0. 0 | 23. 1. O 0039816 0+042580 H B
1. 50 22.59. 28 041584 042572 D 1.50 4. 35 039589 042536
{2. 0 59. 22 041562 042567 2. 0 4. 54 039256 042530
2.10 59. 7 041496 042520 D 2.10 6. 9 039124 042577 (H B
4. 0 59. 9 040668 042308 L 4. 0 23. 2.589 039897 042542 L
6. 0 58. 21 040762 042510 6. 0 22, 59, 27 040356 042775
8. 0 58. 8 040745 042086 8. 0 57. 50 038945 042981
10. 0O 57.36 040915 042153 L 10. 0 55. 68 037240 043266 L
12. 0 58. 5 041211 042158 D 12. 0 42. 46 033408 041952 D
14. 0 58.25 040920 042060 14. 0 36. 20 032468 042770
16. O 58.25 041210 041951 16. 0 4. 1 036498 043100 D
18. 0 57.44 041219 041984 18. 0 57.21 037858 043203 G
20. 0 55.17 040923 041841 L 20. 0 22, 59. 0 039334 042814 G
22. 0 22. 59, 22 041410 041958 |u B 22, 0 23. 0.19 039748 042646 | H B
Jan. 7. 0. 0 23. 0.49 0 -041786 0042185 |H B{ Jan. 10. 0. 0 23. 1.23 0039294 0°042682 |H B
1.50 22, 59.18 042769 042552 1. 50 0. 57 040759 043180
2. 0 59. 8 042792 042516 2. 0 0.25 040627 043165
2.10 59. 3 042636 042485 U B 2.10 23. 0. 8 040848 043134 H B
4. 0 59. 26 042208 042379 D 4. 0 22. 68, 37 041395 042984 D
6. 0 59. 26 041612 042127 D 6. 0 68. 37 041367 042766
8. 0 657. 1 040313 041998 L 8. 0 55. 17 038148 042570
10. 0 57.23 039902 042266 L 10. O 58. 22 039547 042317 D
12. o 58. 4 041178 042226 [H B 12. 0 56.58 040208 042395 H B
14. 0 58.42 040373 042231 4. 0 57. 17 039647 042405
18. ¢ 59, 1 040910 042033 16. 0 58.19 040208 042551
18. 0 68.21 041936 042143 18. 0 58.35 040871 042734
20. 0 22. 58. 20 041942 042152 (H B 20. 0 22. 58. 23 040694 042455 |H B
22. 0 23. 1. 1 041582 042103 L 22, 0 23, 0.23 040279 042152 L
Jan. 8, 0. o 23. 0. 1 0041540 0042160 L || Jan. 11. 0. 0 | 23. 0.57 0039907 0042125 L
1. 50 22. 58. 564 041212 042250 1. 50 0.12 040288 042255
2. 0 58.46 041566 042260 {2. 0 0.24 040288 042306
2.10 58. 46 041677 042224 L 2.10 23. 0.13 040796 042265 L
4. 0 58. 59 041947 042633 |H B 4. 0 22. 58. 36 041484 042786 |H B
6. 0 57.31 040864 042547 6. 0 58. 8 041743 042854
8. 0 59, 47 040635 042385 8. 0 57.51 041226 042603
10.- 0 59. 22 040857 042343 H B 10. O 54.19 041434 042243 |H B
12.- 0 59. 1 040389 042254 L 12. 0 53. 42 041143 042163 L

The times of Observation of the Vertical Force and Horl

tal Force Magnct

ters are Tespectively 2m. 30 before, and 2=. 30* after the time of Observation of the Declination Magnetometer.

Reading of Torsion-
eading of Torsion-

Circle of Meridional Magnet for Brass Bar resting

f Tor: Circle for Horizontal Force Magnetometer, 317°.
T!me of Vibration of Horrizontal Force Magnetometer, 20s°8. . .
Ime of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24+'6; in Vertical Plane, 26+°7.

in Magnetic Meridian, 227°.

Reading for Brass Bar in the same position, 358°. 3/,

Jan, 94, From 10k to 18" considerable disturbances took place in the motions of all the magnets.

[B] 2



Observers.

[l

[4] DALy OBSERVATIONS OF MAGNETOMETERS,
Daily Observations from January 12 to 18.
Géttingen Mean Horizontal Force | Vertical Force o Gittingen Mean Horizontal Force | Vertical Force
Time (Astronomical Western Reading in parts | Reading in parts | & || Time (Astronomical Western Reading in parts | Reading in parts
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert,
Declination Declination. Force corrected | Force corrected | 2 Declination Declination. | Force corrected | Force corrected
Observation. for Temperature. | for Temperature. | © Observation. for Temperature. | for Temperature,
d h m o LA 4 d h m o ’ "
Jan. 12.14. 0 22.58.43 0039974 0 -042383 L || Jan. 15,14. 0 22. 56. 40 0 -041606 0 -042223
16. 0 22. 57. 49 010294 042610 16. 0 57. 6 041215 042271
18. 0 23. 1.16 040526 042557 18. 0 55.16 041795 042169
20. 0 22.59. 3 041259 042717 L 20. 0 57.34 041599 042317
22, 0 23. 0.34 041055 042868 ‘H B 22. 0 22. 87. 67 042067 042666
Jan. 13. 0. O 23. 1.44 0 *040150 0042969 |H B Jan. 16. 0. O 23. 1.51 0 -041616 0 ‘042637
1.50 1. 52 040406 042890 1.50 3. 3 041455 042615
2, 0 1.30 040451 042906 2. 0 3.38 041544 042610
2.10 23. 1.14 040473 -042870 |H B 2.10 3.4141 041410 1042610
4. 0 22. 59. 39 041538 042953 L 4. 0 23. 1. O 041674 042576
6. 0 57.19 041880 042838 6. 0 22. 57. 38 042014 042648
8. 0 56. 42 041336 042656 8. 0 56. 59 041827 042415
10. 0 56. 456 041633 042420 L 10. 0 56. 49 041819 042230
12. 0 57. 6 041710 042236 G 12. 0 56.23 041666 042306
14. 0 57.29 041968 042484 14. 0 87. 54 042125 042269
16. O 58. 0 042012 042529 16. 0 57. 46 041968 042306
18. 0 57.52 041880 042198 18. 0 57.19 042087 042203
20. O 57.356 041814 042198 G 20. 0 58.45 042251 041988
22. 0 22. 59. 27 040779 042567 |H B 22. 0 22.59. 2 041687 042294
Jan. 14. 0. O 23. 2. 2 0 -041200 0.042671 [H B| Jan. 17. 0. 0 | 23. 0.20 0041317 0 -0425817
1. 50 2. 6 042372 042418 L 1.50 0. 54 041274 042441
2. 0 1.42 042372 042428 2. 0 0.44 041363 042415
2.10 23. 1.13 042416 042423 L 2.10 23. 0.44 041497 042451
4. 0 22. 57. 65 043462 042736 G 4. 0 22,59, 2 041314 042524
6. 0 57.25 042352 042886 G 6. 0 58. 5 041759 042529
8. 0 56. 55 042466 042748 D 8. 0 56. 17 040218 042555
10. 0 55. 52 042375 042491 D 10. 0 56. 15 040915 042542
12. 0 53.29 041793 042077 |H B 12. 0 56. 69 041278 042404
4. 0 56. 8 041282 042261 14. 0 57.14 041049 042342
16. 0 55.32 041684 042304 16. 0 57.41 040244 042337
18. 0 56. 24 040354 042436 18. 0 57. 42 041217 042371
20. 0 56. 53 042552 042757 |H B 20. 0 57.22 040986 042491
22. 0 22, 58. 33 041078 042452 L 22. 0 22. 59. 33 040673 042357
Jan, 15, 6. 0 23. 1.26 0041334 0042584 L | Jan. 18. 0. O 23. 3. 7 0 040040 0 042440
1.50 1. 26 041944 042669 1. 50 2. 25 041838 042479
{2. 0 1. 9 041988 042618 2. 0 2,25 041838 042515
2.10 23. 0.55 041988 042592 L 2.10 23. 2.18 041616 042489
4. 0 22. 58. 30 042497 042479 |H B 4. 0 22. 69. 563 041376 042813
6. 0 56. 36 042297 042419 6. 0 57.11 041625 042710
8. 0 55. 6 042330 042339 8. 0 56. 31 042018 042621
10. O 56. 37 042111 042328 |u B 10. 0O 56. 14 041613 042519
12. 0 65. 38 041869 042125 L 12. 0 56. 44 041410 042253
The times of Observation of the Vertical Force and Horizontal Foree Magnetometers are respectively 2m, 308 before, and 2m, 30¢ after the time of Observation of the Declination Magnetometer.
Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°.
Reading of Torsion-Circle for Horizontal Force Magnetometer, 317°.  Reading for Brass Bar in the same position, 358°. 3.
Time of Vibration of Horizontal Force Magnetometer, 20s -8,
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24¢:6; in Vertical Plane, 26+-7,




At THE RovaL OBSERVATORY, GREENWICH, IN THE YEAR 1845, [5]

Daily Observations from January 19 to 25.
Gottingen Mean Horizontal Force i Vertical Force é Giottingen Mean Horizontal Force | Vertical Force w
Time (Astronomical Western Reading in parts | Reading in parts | ¢ Time (Astronomical Western Reading in parts [ Reading in parts §
Reckoning) of . of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.| =
Declination Declination. Force corrected | Force corrected | 3 Declination Declination. | Force corrected | Force corrected | 3
Observation. for Temperature. | for Temperature, | © Observation. for Temperature. | for Temperature. | ©
d b m o ] " d h m o ! 4
Jan. 19.14. O 22, 42, 25 0 -038168 0041054 L || Jan. 22.14. 0 22.56. 7 0-041758 0 042750 B
16. 0 54.12 039879 040873 16. 0 55.19 041426 042543 L
18. O 22. 56. 37 040493 041090 18. 0 56. 10 042260 042431 L
20. O 23. 1.38 040696 041353 L 20. 0 22. 56. 52 042645 042545 [(H B
22, 0 1. 9 040571 042414 (H B 22. 0 23. 0. 3 042626 042306 G
Jan. 20. 0. O 23. 5.14 0 040190 0:042538 |u B|l Jan. 23. 0. 0 23. 4.32 0-041128 0 042190 L
' 1. 50 6.41 040228 042801 D 1. 50 1. 29 041126 042150 |H B
(2. 0 7.1 040427 042905 |(u B {2. 0 3.11 040976 042243
2.10 4. 41 039719 042879 |H B 2. 19 3.19 040710 042263 (H B
4. 0 1.21 039299 043427 L 4. 0 1. 52 040540 042462 L
6. 0 23. 1.34 040493 043199 6. 0 23. 0.46 041105 042564 D
8 0 22, 57. 1 039248 042953 8. 0 22. 56. 33 040744 042453 |H B
10. 0O 55. 28 040457 042689 L 10. 0 27. 25 040336 042105 G
12. 0 58. 37 040768 042555 D 12. 0 55.44 0338059 041915 L
14. 0 59. 49 040468 042340 14. O 54. 56 038395 041882
16. 0 22, 59. 42 040618 042333 16. 0 53. 41 039656 041149
18. 0 23. 1.58 040822 042145 18. O 55.11 038895 041071
20. 0 22. 58. 16 040763 - 042274 D 20. 0 56. 52 039554 041210 L
22. 0 23. 0.25 040765 042445 |H B 22. 0 22.59. 21 039882 041956 |H B
Jan. 21. 0. 0 23. 1.38 0 -039968 0-042749 H B| Jan. 24. 0. O 23. 2.49 0 '038598 0-042305 H B
1.50 1. 36 040560 043097 1.80 1.31 039632 042121
2. 0 2.48 040605 043133 < 2. 0 1.17 039765 042168
2.10 23. 2.23 040162 043045 |H B 2.10 1.33 039544 042142 |H B
4. 0 22, 59. 25 039477 043165 D 4. 0 23. 0. 2 039545 . 042178 L
6. 0 57. 565 039831 042647 6. 0 22.56. 0 037884 042467
8. 0 53. 26 039124 . 042347 8. 0 57. 51 038770 042570
10. 0 57. 11 039469 042079 D 10. O 57.29 037629 042171 L
12, 0 55. 20 040107 042142 H B 12. 0 52. 19 037408 041950 D
14, 0 88. 18 039856 042115 14. 0 57.26 - 037493 042059
16. 0 58. 5 039888 042273 16. O 57. 3 036721 041883
18. 0 58,31 040959 012325 18. 0 22, 58. 37 038214 041952 1
20. 0 22. 58. 60 040634 042365 |H B 20. 0 23. 1.30 038823 041975 D
22. 0 23. 0. 2 041124 042480 L L 22. 0 1.46 038829 042094 |H B
Jan, 22, 0. 0 23. 0.49 0 -040630 0 -042847 L || Jan. 25. 0. O 23. 3.41 0 039202 0042295 |H B
1. 560 0. 18 041345 042830 1. 50 2.568 038061 043012
2. 0 0.51 041832 042845 {2. 0 3.12 038813 042991
2.10 23. 0.30 041898 042804 L 12. 10 23. 4.29 038880 042918 |H B
4 0 22. 59. 18 042229 043031 (H B 4. 0 22.57.24 037319 042943 D
6. 0 58.15 042654 042878 6. 0 56. 40 038470 042737
8. 0 §7. 49 042664 042733 'H B 8. 0 571. 8 037590 042525
10. 0 57. 49 041665 042715 G 10. 0 54.21 037111 042093 D
12, o 65. 39 044902 042700 G 12. 0 85, 6 037736 042148 |(H B
\ 2 —
The times of Observation of the Vertical Foree and Horizontal Force Magnctometers are Tespectively 2. 3Us before, and 2= 30* after the time of Observation of the Declination Magnetometer.
Read'{ng of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°. . ,
R_eadlng of Torsion-Circle for Horizontal Force Magnetometer, 317°. Reading for Brass Bar in the same position, 358°. 3’
T_lme of Vibration of Horizontal Force Magnetometer, 20+°8. . . )
ime of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24s-6; in Vertical Plane, 26s-7.
Ia IDF;’CLINATION MaenNeT. . .
Ja:' 22.1' Between 144 and 164 a remarkable change occurred ; and between 18t and 20" a considerable ch‘ange took place for the tlmelof thg day.  the d
Jan, 250" Between 10b and 120 the declination decreased 5/, 10, and it increased 5, 7 in the following 1wo howrs; the changes were large for the times of the day.
+ €% Between 2h, 10m and 44 a considerable change occurred.
Jan gzlznncu Force Maaner.
+ €% Between 14% and 168, and between 20 and 22 considerable changes occurred.
——




[6] Dairy OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from January 26 to February 1.
Gottingen Mean ‘ Horizontal Force | Vertical Force o Gottingen Mean Horizontal Force | Vertical Force |
Time (Astronomical Western Reading in parts | Reading in parts | o Time (Astronomical Western Reading in parts | Reading in parts | &
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert,| &
Declination Declination, | Force corrected | Force corrected | 3 Declination Declination. | Force corrected | Force corrected | 2
Observation. for Temperature. | for Temperature. | O Observation. for Temperature. | for Temperature. | ©
d h m o] ’ ” d h m [o] 4 4
Jan. 26.14. 0 22. 55. 32 0037055 0°041917 |HB| Jan. 29.14. 0O 22. 57. 22 0037103 0°044419 w3
16. 0 49. 37 038388 042164 16. 0 55. 37 037672 044323
18. 0 51. 25 038637 042350 18. 0 56. 21 037421 044106
20. 0 55.13 039200 042425 |(H B 20. 0O 56. 59 037378 044362 ‘3
22. 0 22. 59. 30 038525 042219 L 22. 0 22.59. 38 037513 044424 L
Jan. 27. 0. 0 23. 0. 3 0038612 0-042559 L || Jan. 30. 0. O 23. 1.16 0036990 0 ‘044471 L
1.50 2.11 039777 041293 1. 50 2. 34 039352 044812
{2. 0 2.41 039224 041283 2. 0 1.49 039197 044750
2.10 2.41 039135 a 041283 L 2.10 1.15 038931 044760 L
4. 0 23. 0.49 038718 042664 |H B 4. 0 23. 1.15 039591 045063 |uB
6. 0 22, 58. 6 038611 042262 6. 0 22.57. 6 039004 044756
8. 0 57. 1 038979 042358 8. 0 49. 51 037398 044591
10. O 47.49 040391 042021 |H B 10. 0 55. 34 037844 044345 |H B
12. 0 53. 42 038942 042220 G 12. 0 57. 21 038369 044218 G
14. 0O 56. 28 038524 042539 14. 0 56. 16 037929 044164
16. 0 56. 37 038613 042642 16. 0 57. 4 037929 044303
18. 0 55. 568 038322 042567 18. 0 56. 55 037472 044218
20. 0 56. 31 038410 042440 G 20. 0 55. 14 037956 044275 G
22, 0 22.59. 0 038279 042288 L | 22. 0 22. 58. 26 037613 044320 L
Jan. 28. 0. 0 23. 1.564 0038364 0-042413 L || Jan. 31. 0. O 23. 38.27 0 -036866 0 -044765 L
1.50 0.42 040866 042841 1. 50 2. 28 038228 044821
{2. 0 0.32 041022 042815 ‘ 2. 0 2. 28 038228 044811
2.10 1.13 041089 042815 i 2.10 23. 2.16 038626 044847 L
4. 0 23. 0.59 038967 044731 l 4. 0 22.59. 18 038687 045016 G
6. 0 22.56. 0 037340 044946 i 6. 0 68. 44 038340 044575
8. 0 53. 27 037518 044491 i 8. 0 68, 37 038561 044368
10. 0 51.25 037621 044626 : 10. 0 56. 47 037556 044262 G
12. 0 51.26 039017 043948 . 12. 0 56. 45 036974 044435 \HB
14. 0 57. 1 038235 043707 14. 0 56. 46 036980 044360 L
16. 0 57.40 037903 043821 16. 0 57.33 036840 044357
18. 0 22.567. 7 038738 ‘ 043538 18. O 57.15 037820 044299
20. 0 23. 3.45 039419 043592 L 20. 0 56.10 037718 044398 L
22, 0 23. 4.14 038993 044048 H B 22. 0 22.567.19 037180 044672 |H B
Jan. 29. 0. 0 22. 59. 11 0039028 0-:044355 |HB| Feb. 1. 0. 0 23. 0.52 0 036541 0°044809 |HB
1. 50 23. 1.29 039095 044395 ‘ 1. 50 1. 53 036873 044750
2. 0 2. 9 039073 044482 ! 2. 0 1.21 036873 044724
2.10 3. 0 038984 044482 |H B! 2.10 1. 16 036917 044719 |HB
4. 0 23. 0.52 038253 044548 Ll 4. 0 23. 0.40 036813 044879 L
6. 0 22. 45. 43 038409 044730 | 6. 0 22. 58. 43 037309 044735
8. 0 59.11 037696 045160 | 8. 0 56. 42 038347 044693
10. 0 49. 44 042800 044590 L | 10. © 56. 25 037898 044657
12. 0 53. 9 037970 044262 | H B ) 12. 0 56. 30 039232 044523 L
‘The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2m. 30s before, and 2m, 30¢ after the time of Observation of the Declination Magnetometer.
%::giigg gff %‘g:ssiig:-g.irc]]e ;)f Meridional Magnet for Brass Bar restoing in Magnetic Meridian, 227°.
Time o% Vibration of lgoiiz%;g?rﬁz(;gzahlzg:)?t (}\:In::%*:zt%rg‘e'%e‘r, 317°. Reading for Brass Bar in the same position, 358°. 3/.
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 2456 ; in Vertical Plane, 26*-7.
DecLiNATION MAGNET.
Jan. 274, 294, and 30¢. Considerable changes occurred.
Hor1zonTAL ForcE MAGNET.
Jan, 284 and 294. Considerable changes occurred.
VermicaL Force MaeneT.
Jan. 284, Between 10h and 12® a considerable change occurred.
—




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1845. [7]
Daily Observations from February 2 to 8.
Gittingen Mean Horizontal Force | Vertical Force 7 Gottingen Mean Horizontal Force | Vertical Force ;
Time (Astronomical Western Reading in parts | Reading in parts | © Time (Astronomical Western Reading in parts | Reading in parts g
Reckoning) of o of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert. E
Declination Declination. Force corrected | Force corrected | 3 Declination Declination. | Force corrected | Force corrected | 3
Observation. for Temperature. | for Temperature. | © Observation. for Temperature. | for Temperature. | ©
d h m o ’ ” a h m o ’ ”
Feb. 2.14. O 22. 58.21 0 -037466 0044273 |uB| Feb. 5.14. O 22. 53. 50 0039034 0°044379 |(H B
16. 0 57. 44 037832 044444 16. 0 57.26 038211 044256
18. O 57.39 038322 044406 18. 0 56. 42 038492 044148
20. 0 585. 17 038727 044645 |H B 20. O 57.13 038348 043977 U B
22. 0 57.17 038798 044884 L | 22, 0 23. 2.14 036007 043902 L
Feb. 3. 0. O 22. 59. 58 0 ‘038867 0 044897 L | Feb. 6. 0. 0 23. 6. 9 0 -037369 0 -044291 L
1. 50 23. 7.10 040715 044716 | 1.50 2.15 038029 044596
2. 0 1. 1 041026 044690 | 2. 0 1.50 038184 044555
2.10 23. 1. 1 041158 044669 L 2. 10 23. 1.50 038251 044451 L
4. 0 22. 58.21 039852 044690 |H B 4. 0 22.59.35 037791 044636 (H B
6. 0 56. 31 039873 044557 | 6. 0 56. 32 037569 044367
8. 0 56. 30 039676 044343 8. 0 56. 42 037122 044119
10. O 56. 27 039955 044351 |H B 10. O 55.41 037324 044251 |H B
12. 0 54. 2 039742 044105 G 12. © 55. 29 040432 043975 G
14. 0 58. 10 039498 044043 14. 0 56. 39 036520 044119
16. O 55.14 038908 043978 16. 0 57. 37 036866 044020
18.- 0 55. 14 038765 044072 18. 0 57. 2 036858 044051
20. 0 55.45 039129 044004 G 20. 0 55. 58 037729 044149 G
22. 0 22.59. 9 039010 043876 L 22. 0 22. 58. 25 036687 044454 L
Feb. 4. 0. 0 23. 2.56 0041481 0-044149 L | Feb. 7. 0. 0 23. 2.45 0037821 0 -044581 L
1.50 2.16 041096 044586 1. 50 2.19 038457 044955
2. 0 2.16 041206 044519 2. 0 2.19 038634 044913
2. 10 23. 1.567 041118 044509 L 2. 10 2,19 038722 044903 L
4. 0 22. 568. 57 039355 044378 G 4. 0 23. 2.17 038593 045464 G
6. 0 57.14 039400 044846 6. 0 22.59. 6 037597 044699
8.0 87.18 039179 044578 8. 0 57.53 037863 044647
10. 0 56. 43 038728 044153 G ; 10. o 52.18 036320 044383 G
12. 0 56. 10 038821 043971 L | 12. 0 57.25 036696 044209 L
14. 0 58. 2 038414 043833 ' 14. 0 58.18 036917 044334
16. 0 59. 16 039328 043886 16. 0 58. 18 037071 044215
18. o 58. 29 039692 044102 18. 0 56, 22 036961 044354
20. 0 57.43 039294 044176 L 20. O 55.25 037344 044437 L
22. 0 22. 57. 44 038447 044422 |H B 22. 0 22. 57.32 037644 044686 (H B
Feb. 5. 0. o 23. 2. 6 0 °038082 0-044487 (us| Feb. 8 0. 0 23. 1.48 0+036176 0:044636 |H B
1. 50 2. 55 039634 044667 1. 50 2. 11 037639 044914
2. 0 2. 69 039634 044630 2. 0 1.55 037729 044924
2.10 3. 6 039767 044646 |H B 2.10 23, 2. 3 037861 044903 [(H B
4. 0 4.20 039146 044824 L | 4. 0 22, 59. 18 038154 044883 L
6. 0 23. 5. 7 039359 045284 \’ 6. 0 58, 28 037837 044809
8. 0 22. 58. 30 038489 045170 : 8. 0 87.21 038036 044644
10. 0 56. 28 038277 044694 L £ 10. O 57. 3 037390 044454 L
12. 0 55. 57 039808 044506 |H B | 12. 0 57.35 037715 044523 |H B

The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2=. 30° before, and 2™. 30¢ after the time of Observation of the Declination Magnetometer.

in Magnetic Meridian, 227°.

Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting -
Reading for Brass Bar in the same position,

Reading of Torsion-Circle for Horizontal Force Magnetometer, 317°.
lme of V}brat_zon of Horizontal Force Magnetometer, 20s-8.
ime of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24¢+6; in Vertical Plane, 26¢-7.

3580, 3.

HorizontArl ForcE MAGNET.

Drcrivation Ma
deral Feb. 32 and 69. Considerable changes occurred.

Feb. 5¢ and 74, Considerable changes occurred.
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Da1Ly. OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from February 9 to 15.

Gottingen Mean

Horizontal Force

Vertical Force

Gottingen Mean

Horizontal Force

Vertical Force

Time (Astronomical Western Reading in parts | Reading in parts g Time (Astronomical Western Reading in parts | Reading in parts 5
Reckoning) of of the whole Hor. | of the whole Vert. E Reckoning) of of the whole Hor. | of the whole Vert. ;
Declination Declinaticn. Force corrected | Force corrected | & Declination Declination. | Force corrected | Force corrected | 2
Observation. for Temperature. | for Temperature, | © Observation. for Temperature. | for Temperature. | ©
da h m o ’ " d h m o s
Feb. 9.14. 0 22. 50. 33 0036314 0044227 'H B|| Feb. 12.14. 0 22, 56. 42 0037921 0:043991 (uB
16. 0 56. 8 036469 044475 16. 0 54. 47 036891 043751
18. O 59. 49 037709 044745 18. 0 57. 2 037082 043988
20. 0 55. 39 037879 044733 |H B 20. 0 56. 42 037547 044182 |uB
22. 0 22. 59. 31 037344 044734 L 22. 0 22. 57. 28 036311 044184 L
Feb. 10. 0. 0 23. 1.25 0038144 0-044557 L || Feb. 13, 0. 0 23. 0.20 0 -035846 0 ‘044158 L
1. 60 2. 37 038822 044778 1. 50 2. 21 037586 044354
2. 0 2. 10 039132 044794 {2. 0 1. 48 037630 044257
2.10 23. 1.34 038999 044804 L 2.10 23. 1. 97 037985 044344 L
4. 0 22. 58. 47 039201 044897 |H B 4. 0 22. 59. 24 038257 044581 |H B
6. 0 87. 5 038967 044809 6. 0 57. 2 038094 044380 [HB
8. 0 57.10 038286 044711 8. 0 56. 30 037859 044305 D
10. O 55.42 038186 044591 |(H B 10. 0 56. 25 037752 044250 G
12. 0 56. 32 038235 044522 D 12. 0 55. 564 - 037552 044155 D
14. 0 87.25 038024 044512 14. O 58. & 038165 044119
16. 0 87.25 037434 044413 16. 0 55. 34 037693 044109
18. 0 56. 55 038610 044581 18. 0 55.34 038133 044092
20. 0 57.25 038747 044417 D 20. 0 56. 58 038018 043985 D
22. 0 22. 57. 27 038066 044666 L 22. 0 22, 58. 52 037417 043856 |HB
Feb. 11. 0. 0 23. 1.15 0037327 0-044513 L Feb. 14. 0. © 23. 1. 9 0036751 0 -043613 L
1. 50 2. 8 039243 044840 1. 50 2, 8 038746 043901
{2. 0 2.31 038977 044824 2. 0 1.49 038636 043808
2.10 23. 3.11 039088 044747 L 2. 10 23. 1.30 038724 043798 L
4. 0 22.569. 27 038388 044720 D 4. 0 22. 58. 55 038267 043921 HB
6. 0 57. 59 038896 044635 6. 0 56. 41 038090 044159
8. 0 56. 2 037716 044348 8. 0 56. 14 037860 043328
10. 0 55. 29 037067 044094 D 10. O 55. 27 037672 043415 |U B
12. 0 57. 46 037742 044009 L 12. 0 55. 24 037342 043153 L
14. 0 57. 46 036548 043936 14. 0 55.39 037111 043280
16. 0 58.16 037165 043595 16. 0 58. 47 037427 043230
18. 0 58. 11 037366 043093 18. 0 55.29 037542 043617
20. 0 58. 2 037271 042521 L 20. 0 57. & 038852 043642 L
22. 0 22. 58. 21 037098 044426 H B 22. 0 57. 9 038828 043977 |HB
Feb. 12. 0. 0 23. 2.25 0 ‘035652 0:044674 |H B| Feb. 15. 0. 0 22, 59. 49 0-037114 0043714 |HB
{ 1. 560 2.48 035786 045015 1. 560 23. 0.15 037664 043794
2. 0 2.20 036052 044938 2. 0 23. 0. 7 037642 043794
2.10 2,10 036229 044896 |H B {2. 10 22. 59. 56 037597 043768 |HB
4. 0 23. 0. 3 037923 045109 L 4. 0 58.13 037248 043690 L
6. 0 22. 56. 38 037968 044535 6. 0 58. 29 037597 043530
8. 0 55. 53 038603 044387 8. 0 58. 20 037642 043597
10. 0 55. 45 037611 044128 L 10. 0 58.12 037666 043437 L
12. 0 55.13 0377569 044157 'H B 12. 0 58. 1 037504 043489 |HB

The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2=, 307 before, and 2=. 30+ after the time of Observation of the Declination Magnetometer.

Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°,

Reading of Torsion-Circle for Horizontal Force Magnetometer, 317°. ~ Reading for Brass Bar in the same position, 358°, 3/,
Time of Vibration of Horizontal Force Magnetometer, 20¢-8.
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24*6; in Vertical Plane, 26*-7.




AT THE RovAr OBSERVATORY, GREENWICH, IN THE YEAR 1845.

[9]

Daily Observations from February 16 to 22.

Géttingen Mean Horizontal Force | Vertical Force o Géttingen Mean Horizontal Force | Vertical Force
Time (Astronomical Western Reading in parts | Reading in parts | & Time (Astronomical Western Reading in parts | Reading in parts
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.

Declination Declination. Force corrected | Force corrected 2 Declination Declination. Force corrected Force corrected
Observation. - for Temperature. | for Temperature. | O Observation. for Temperature, | for Temperature.
d h m o r 7 a4 b m o 1 n

Feb. 16.14. © 22, 55. 35 0037453 0°043436 |u B| Feb. 19.14. © 22.565. 4 0 037360 0 +043506

16. 0 56. 2 037684 043366 16. 0 55.10 036865 043563

18. 0 556. 49 037723 043420 18. 0 55. 22 036843 043531

20. 0 57. 6 037772 043616 |H B 20. 0 56. 8 036892 043463

22. 0 57. 0 037469 043807 L 22, 0 22. 57, 56 036924 043696

Feb. 17. 0. 0 22.59. 8 0°037463 0043735 p || Feb. 20. 0. 0 23. 1.51 0037196 0043734

1. 50 23. 0.55 041022 044016 1.50 2.19 037643 044299

2. 0 0. 34 040778 044031 2. 0 2,65 037599 044305

2.10 0.27 040690 043990 D 2.10 23. 3.41 037621 044305

4, 0 23, 0.20 039642 043903 |u B 4. 0 22. 59. 37 038084 044309

6. 0 22, 53. 52 037845 043932 6. 0 58. 40 037876 043839

8. 0 56. 38 038535 043836 8. 0 57. 6 036650 043565

10. O 55. 46 038816 043588 |H B 10. 0 54. 45 035978 043488

12, 0 55. 217 038183 043434 D 12, 0 52. 2 035406 043613

14. 0 55. 31 037989 043557 14. 0 83. 3 035236 043572

16. 0 55. 37 038052 043416 16. O 55. 59 034756 043509

18. 0 86. & 038159 043564 18. 0O 53. 29 035294 043183

20. 0 56. 48 038495 043427 D 20. 0 57.10 034737 043283

22. 0 56. 39 037914 0435667 |H B 22, 0 22. 58. 22 035330 043478

Feb. 18. 0. 0 22, 59. 31 0037325 0:043514 |H B Feb. 21. 0. 0 23. 4.55 0034114 0043550

1.50 23. 1. 9 038140 043482 1. 50 6. 48 037506 044123

2. 0 1. 3 038184 043502 { 2. 0 5.34 037240 044066

2. 10 23. 0.50 038251 043476 |H B 2.10 4,10 037550 043978

4. 0 22, 58. 21 039446 043827 D 4. 0 23. 0.44 037181 044111

6. 0 57.16 038897 043540 6. 0 22, 56. 217 036403 044022

8. 0 56.15 0385614 043382 8. 0 57. 23 036087 043750

10. 0 56. 156 038357 043292 D 10. O 54. 5656 036414 043196

12, 0 56. 52 037539 0432565 L 12. 0 48.47 035429 043101

14. 0 57.21 037062 043133 14. 0 51212 035468 042987

16. 0 57. 21 036911 043113 16. O 49,25 035349 043257

18. 0 6. 61 037513 043219 18. 0 50. 58 035494 043522

20. 0 56. 20 038239 043193 L 20. 0 51. 42 035717 043570

22. 0 56. 28 037937 043601 [H B 22, 0 54.12 033690 043591

Feb. 19. 0. o 22, 59. 49 0037197 0°'043517 |H B| Feb. 22. 0. 0 22.57. 17 0 *035502 0 -043622

1. 50 23. 0.29 037745 043395 1. 50 23. 0.17 035815 043912

2. 0 0.31 037833 043447 {2. 0 23. 0. 0 035340 044042

2.10 23. 0.14 037988 043437 2.10 22.59. 2 035611 043938

4. 0 22. 58. 27 0378178 043763 |H B 4. 0 57.43 036125 044082

6. 0 87. 44 037725 043636 L 6. 0 54,17 035849 044308

8.0 57. 4 037997 043708 | L 8. 0 52. 14 036677 043555

10. o 566. 27 038051 043732 G 10. O 46, 9 037493 043770

12, 0 56. 17 037387 043633 |[H B 12. 0 51. 356 036039 043508

\

Observers.

The times of Observation of the Vertical Force and Horizontal Force Magnctometers are respectively 2m. 30¢ before, and 2™. 30¢ after the time of Observation of the Declination Magnetometer.

I}%eadfng of Torsion-Circle of Meridional Magnet for Brass Bar resting

T.eadmg of Torsion-Circle for Horizontal Force Magnetometer, 317°.
ime of ngratxon of Horizontal Force Magnetometer, 2028, . X
ime of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24s+6; in Vertical Plane,

in Magnetic Meridian, 227°. .
Reading for Brass Bar in the same position, 358, 3.

2687,

DrcrLinaTion
Feb. 174, between

79,

e ——

Maengr.

4h and 6h, and 224, between 100 and 12b, considerable changes occurred for the times of the day.

Feb Iiomzonmx. ForcE MAGNET.
. Between 0b and 1h, 50w a considerable change occurred.

Gr
EENWICH MaceNETicAL OBSERVATIONS, 1845.

(€]
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Datny OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from February 23 to March 1.

Géttingen Mean

Horizontal Force

Vertical Force

Gottingen Mean

Horizontal Force

Vertical Force

Time (Astronomical Western Reading in parts | Reading in parts g Time (Astronomical Western Reading in parts | Reading in paris &
Reckoning) of of the whole Hor. | of the whole Vert.| £ Reckoning) of of the whole Hor. | of the whole Vert.|
Declination Declination. Force corrected | Force corrected | 2 Declination Declination. | Force corrected | Force corrected | %
Observation. for Temperature. | for Temperatore, | O Observation. for Temperature, | for Temperature, | ©
a h m [e] ’ ” d h m o ’ ’”
Feb. 23.14. 0 22. 48.23 0034644 0043507 L || Feb. 26.14. 0 22. 54. 57 0 -036087 0 *042938 G
16. 0 50. 42 034361 043259 16. O 55. 36 036369 042743
18. 0 49. 22 035468 043284 18. O 55.39 036585 042869
20. O 52. 56 035453 043284 L 20. 0 56.20 036466 042916 G
22. 0 a96. 24 036365 043489 |H B 22. 0 22, 57.30 034556 042979 L
Feb. 24. 0. O 22. 569.41 0°036342 0043568 |H B| Feb. 27. 0. 0 23. 2.10 0-035468 0°043044 L
1.60 57.47 036505 043903 1.50 4,38 037288 043529
2. 0 57.43 037281 043929 2. 0 4. 3 037200 043549
2.10 58. 9 037391 043929 (H B 2. 10 23. 1.56 036514 043410 L
4. 0 47.55 037819 044305 L 4. 0 22, 59. 52 037112 044041 G
6. 0 52. 42 037798 044194 6. 0 | 58.18 037374 043760
8. 0 39.25 037141 043613 8. 0 48. 2 038260 043346
10. 0 52. 4 037859 043412 L 10. O 49. 17 035880 043365 G
12. 0 52.42 036592 042832 |HB 12. 0 22.54. 57 036675 043135 L
14. 0 50. 27 036363 042710 14. 0 23. 0.42 036400 042899
16. 0 55. 34 035753 042989 16. 0 22.58. 7 035569 043022
18. 0 22. 59. 20 035832 043091 18. 0 56.24 036506 043010
20. O 23. 3.25 034422 043074 |HB 20. 0 58. 28 037416 043084 L
22. 0 22. 5%.53 034369 043011 L 22. 0 22. 55. 16 036147 043327 |H B
Feb. 25. 0. 0 22.59.11 0034106 0043120 L Feb. 28. 0. © 23. 3.51 0 036207 0043219 |HB
1.50 23. 6.20 035415 044785 1. 50 6. 0 035771 043245
2. 0 6.18 035415 044930 2. 0 5. 68 035749 043261
2.10 5.23 035969 044950 L 2.10 5.14 035816 043261 |H B
4. 0 23. 3.24 036585 044285 |HB 4. 0 23. 2.16 036822 043456 L
6. 0 22. 50. 51 037469 044223 6. 0 22. 52. 33 036711 043689 |
8 0 51.54 036618 043882 8. 0 56.11 036262 043515
10. 0 55. 50 037160 043550 H B 10. 0 50. 41 037196 043462 L
12. 0 56.13 038610 042886 b 12. 0 54.39 035934 043471 |(HE
14. O 53.47 036817 043093 14. O 50.15 036422 042876
16. 0 57. 9 035518 043165 16. 0 54. 27 035784 043190
18. 0 53. 18 035188 043191 18. 0 56. 14 035888 043466
20. 0 22.57.21 036477 043263 D 20. O 06. 55 036051 043535 |HB
22, 0 23. 0.24 034436 043357 |HB 22. 0 22, 56. 59 035589 043542 L
Feb. 26. 0. 0 23. 4.48 0035979 0°:043455 |HB| Mar. 1. 0. 0 23. 2.25 0035393 0043305 L
1. 50 7.17 035087 043692 L 1.50 3. 47 037121 043737
2. 0 6. 50 034710 043676 { 2. 0 3. 27 037121 043659
2.10 6. 50 034644 043702 L 2.10 2.41 036634 043685
4. 0 23. 0.38 036028 044297 D 4. 0 23. 0.28 037065 043937 L
6. 0 22, 58. 49 036512 043898 6. 0 22.58. 15 036915 043674 |HB
8. 0 57.30 036527 043404 8. 0 55.19 036786 043537
10. 0 64. 57 037466 043159 D 10. 0 55.14 036461 043254 |HB
12. 0 55. 34 036408 043184 G 12. 0 556.21 046281 043426 D

The times of Observation of the Vertical Foree and Horizontal Force Magnetometers are respectively 2m, 30* before, and 2m. 80s after the time of Observation of the Declination Magnetometer.

Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°.

Reading of_ Tors_ion-Circle for Horizontal Force Magnetometer, 317°, Reading for Brass Bar in the same position, 3580, 3/,
Time of ngrat!on of Horizontal Force Magnetometer, 20s-8, :
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24¢+6; in Vertical Plane, 26¢-7.

DecLivation Maener, g
Feb. 249, Between 2b.10m and 10b considerable changes took place, and the motion of the magnet at times was contrary to its usual motion.

Feb. 259, 264, 274, 2&4,

Vl_aRTICAL Force MaenET,
Feb. 25, DBetween 10» and 12b a considerable change occurred.

Considerable changes occurred.
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AT THE Rovar OBSERVATORY, GREENWICH, IN THE YEAR 1845.
Daily Observations from March 2 to 8.
Gottingen Mean Horizontal Force | Vertical Force @ Gottingen Mean Horizontal Force | Vertical Force ! 7
Time (Astronomical Western Reading in parts | Reading in parts| & || Time (Astronomical Western Reading in parts | Reading in parts | &
Reckoning) of ) of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.| &
Declination Declination. | Force corrected | Force corrected | 2 Declination Declination. | Force corrected | Force corrected | 3
Observation, for Temperature. | for Temperature. | © Observation. for Temperature. | for Temperature. | ©
[ h m o ’ ” d h m o , ”
Mar. 2.14. O 22. 65. 46 0 -036087 0043194 L || Mar. 5.14. 0 | 22.57.34 0 036843 0043425 G
16. O 56. 9 036286 043332 16. 0 57.13 036415 043388
18. 0 53. 40 035934 043230 18. 0 57.13 036562 043351
20. 0 55. 59 036338 043431 L 20. 0 55.23 036657 043552 G
22. 0 55. 2 035834 043596 |H B 22. 0 54.35 035651 043996 L
Mar. 3. 0. 0 22.59. 10 0035298 0043445 (H B Mar. 6. 0. 0 | 22.58.27 0 '035421 0 +043752 L
1.50 23. 1.49 036569 043590 1.50 |23 1. 8 036528 043962 |
{2. 0 2. 4 036680 043616 2. 0 1. 8 036682 043920
2.10 23. 1.47 036768 043580 |H B 2.10 | 23. 1. 8 036727 043910 L
- 4. 0 22.59.19 036678 043513 L 4. 0 | 22.59.38 037551 043693 G
6. 0 58. 0 036644 043560 6. 0 57.29 037174 043357
8 O 58. 6 037026 043475 8. 0 56. 43 038087 043603
10. O 55. 54 036450 043269 L 10. © 56. 39 037242 043580 G
12. 0 56. 46 037018 043276 D 12. 0 56. 20 037204 | 043535 L
14. 0 57.26 036741 043027 14. 0 56. 42 036902 043523
16. 0 56. 53 036446 043299 16. 0 56. 4 037828 043671 |
18. 0 57.28 036665 043518 18. 0 55. 5 037502 043825
20. 0 57. 8 037175 043559 D 20. 0 54. 45 037241 043901 L
22. 0 56.13 036588 043884 |H B 22. 0 53. 9 036840 044024 H B
Mar. 4. 0. 0 22. 59. 35 0 -036204 0°:043880 |ue| Mar. 7. 0. O 22, 59. 42 0035559 0°:043573 |H B
1.50 23. 0.30 037265 © 044072 1. 50 23. 3.35 036246 043899
2. 0 0.16 037176 043979 2. 0 3.31 036246 043853
2.10 23. 0. 8 037331 043839 [(H B || 2. 10 3. 46 036822 043837 'H B
4. 0 22, 58, 29 038585 044119 p | 4. 0 23. 0. 2 038184 044078 L
6. 0 57.44 038357 044078 6. 0 | 22.58.21 038057 044021
8. 0 57.27 038048 043696 8. 0 56. 1 036381 043550
10. 0 55. 36 038431 043555 D 10. 0 53. 26 036882 043474 L
12. 0 54. 1 037674 043232 |H B 12. 0 56.25 036758 043525 D
14. 0 54, 55 036390 043362 14. 0 55.49 036416 043505 |
16. 0 55. 8 036755 043359 | 16. 0 55. 6 036021 043429
18. 0 54.46 037141 043562 | 18. 0 54. 29 036431 | 043321
20. 0 55,22 036759 043720 |H B 20. 0 56. 8 1036305 043491 D
22. 0 54, 62 036327 043753 L 22. 0 22. 55.44 035526 043507 |H B
Mar. 5. 0. o 22. 58. 17 0036790 0043768 L | Mar. 8. 0. 0 | 23. 0.55 0034644 0-043558 |H B
1. 50 23. 1. 1 037548 044097 ! 1. 50 3. 563 035929 043784 L
2. 0 0. 54 037636 044091 2. 0 3. 62 036106 j 043758 |[H B
2.10 23. 0.40 037636 044055 L 2.10 3.34 036150 | 043722 |HB
4. 0 22, 58.48 038548 044049 | HB | 4. 0 23. 0.45 037733 044358 D
6. 0 57.12 037778 043864 § 6. 0 22. 56. 50 037186 044382
8. 0 57. 68 037453 043525 : 8. 0 56.16 036744 043637
10. 0 56. 22 037623 043409 |HB| 10. 0 56. 48 036685 043040 | D
12. 0 57. 55 037446 043120 G 12. 0 56. 4 036527 ‘i 043013 |H B
The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 3™, 30° before, and 2™, 30¢ after the time of Observation of the Declination Magnetometer.

Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°. .

¥9ad‘“g of Torsion-Circle for Horizontal Force Magnetometer, 317°. ~ Reading for Brass Bar in the same position, 358°. 3.
!me of Vibration of Horizontal Force Magnetometer, 208,
me of Vibration of Vertical Force Magnetometer in Horizontal Plane, 245:6; in Vertical Plane, 26¢-7.

\~
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Dairy OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from March 9 to 15.

Gottingen Mean

Horizontal Force

Vertical Force

Gottingen Mean

Horizontal Force

Vertical Force

Time (Astronomical Western Reading in parts | Reading in parts § Time (Astronomical Western Reading in parts | Reading in parts ?E
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.| &
Declination Declination, Force corrected | Force corrected | 3 Declination Declination. Force corrected | Force corrected | 3
Observation. for Temperature. | for Temperature, | © Observation. for Temperature. | for Temperature, | ©
d h m o ’ ” d h m o ’ 7"
Mar. 9.14. 0 22, 58. 51 0035759 0-043326 |H B|| Mar. 12.14. 0 22, 56. 56 0 -036830 0°043332 |HB
16. 0 59. 20 034438 042844 16. O 55.33 036873 043371
18. 0 55.15 036364 043274 18. 0 55. 68 036913 043120
20. 0 55.33 035917 043565 |H B 20. 0 56. 25 036282 043368 [H B
22, 0 22.55.55 034884 043442 L 22, 0 22. 56. 63 035325 043489 L
Mar. 10. 0. © 23. 0.41 0 -034837 0 °043336 L || Mar. 13. 0. O 23. 2.50 0 +034307 0 -043392 L
1. 60 3.48 036235 043500 1. 50 5.43 035245 043469
{2. 0 2.48 036102 043490 2. 0 5.52 035289 043500
2.10 23. 1.566 0362356 043490 L 2.10 6.10 035489 043531 L
4. 0 22, 59. 64 039051 044022 |H B 4. 0 23. 1.56 036990 044379 (H B
6. 0 56. 55 038465 043818 6. 0 22.567. 8 036957 044104
8. 0 54. 36 038760 043697 8. 0 56.13 036619 043900
10. 0 55. 8 038166 043656 |H B 10. 0 55. 60 036588 043668 |H B
12. 0 55.47 0383568 043332 L 12. 0 55. 561 036791 043440 G
14. 0 57.27 037128 043220 14. 0 55. 37 036628 043304
16. 0 58. 26 037108 043201 16. 0 56. 8 036436 043341
18. 0 54.51 036955 043153 18. 0 55.15 036569 043785
20, 0 585. 20 036896 043078 L 20. O 22. 56. 14 035550 044173 G
22, 0 54. 47 036196 043454 (H B 22. 0 23. 2.16 034701 043904 L
Mar. 11. 0. 0 22.59. 51 0 -035816 0°043377 [(H Bj Mar. 14. 0. O 23. 1.54 0 *034529 0043914 L
1.50 23. 3.11 036855 043482 1. 50 2. 44 035636 044112
2. 0 3.30 037166 043477 2. 0 3.47 035216 044091
2.10 4. 6 037232 043492 |H B 2. 10 2. 50 035127 043926 L
4. 0 23. 0.50 037351 043546 L 4. 0 23. 2.34 036293 044694 G
6. 0 22. 56. 29 037221 043559 6. 0 22. 58. 26 036350 044432 L
8. 0 54.13 037625 043381 8. 0 53. 17 034907 044295 L
10. 0 51. 3 036544 043167 L 10. o 48. 7 036075 044020 HB
12. 0 55,28 036849 043067 D 12. 0 51.14 034771 043545 L
14. O 56. 43 036892 043096 14. 0 53.10 034101 043542
16. 0 55.47 036549 043068 16. 0 57.42 034551 043606
18. 0 556. 36 036694 043196 18. 0 55. 64 034438 043569
20. 0 55.43 036833 043222 D 20. 0 85. 64 034280 043515 L
22, 0 514.11 035805 043388 |H B 22. 0 22. 57.22 033418 044417 |H B
Mar. 12. 0. 0 22, 57. 38 0035954 0043475 |HB| Mar. 15. 0. 0 23. 1.24 0033632 0:044123 [HB
1. 50 23. 0.53 036116 043491 1. 50 4. 6 034289 041289
2. 0 0. 58 036138 043506 2. 0 3. 0 033935 044263
2.10 1. 9 036294 . 043506 |HB 2.10 3.36 034068 044252 |H B
4. 0 23. 0. 9 037582 043856 D 4. 0 23. 0.37 035777 044288 L
6. 0 22. 56. 56 037575 043776 6. 0 22.57.10 035018 044413
8. 0 56. 41 037284 043628 8. 0 54. 49 034891 044344
10. 0O 56. 41 037111 043481 D 10. 0 54.58 035867 044274 L
12. 0 57. 5 037054 043154 |H B 12. 0 04. 47 035492 043976 |(H B

The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2m, 30¢ before, and 27, 30¢ after the time of Observation of the Declination Magnetometer.

Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°.
Reading of Torsion-Circle for Horizontal Force Magnetometer, 3179, ~Reading for Brass Bar in the same position, 358°, 3/,
Time of Vibration of Horizontal Force Magnetometer, 2058,
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 2456 ; in Vertical Plane, 26¢-7.

DecrLiNATION MAGNET.
March 144, Between 6 and 10t considerable changes occurred.
HorizontaLl ForceE MAGNET.
March 104, Considerable changes occurred.
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AT THE Roval OBsERVATORY, GREENWICH, IN THE YEAR 1845, [13]

Daily Observations from March 16 to 22.

Gottingen Mean Horizontal Force | Vertical Force a Gottingen Mean Horizontal Force | Vertical Force 3
Time (Astronomical Western Reading in parts | Reading in parts | ¢ Time (Astronomical Western Reading in parts | Reading in parts | &
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.| &
Declination Declination. Force corrected | Force corrected | 3 Declination Declination. Force corrected | Force corrected | 3
Observation. for Temperature. | for Temperature. | O Observation. for Temperature. | for Temperature, | ©
d h m [e] 1 " da h m o ’ "
Mar, 16.14. 0 22, 54. 49 0034118 0°043990 |H B| Mar. 19.14. 0 22. 48. 41 0 -036842 0 ‘043329 D
16. 0 52. 26 034236 043957 16. 0 51.33 036159 043186 H B
18. 0 5. 9 034904 044229 18. 0 51.16 035554 043371 |H B
20. 0 55. 6 034827 044510 [H B 20. 0 53. 25 035757 043529 L
22. 0 22, 56. 41 034247 0445628 L 22. 0 22. 55. 36 034971 044054 G
Mar. 17. 0. O 23. 0.48 0035092 0 -044098 L Mar, 20. 0. 0O 23. 1.43 0034300 0 043662 L
1. 50 2.37 056459 044365 1. 50 4,50 035526 043740 [H B
{2. 0 2.12 036813 044396 {2. 0 4,51 035688 043814
2.10 23. 2.21 036902 044329 L 2.10 4. 36 035926 043794 |H B
4. 0 22, 58. 23 037320 . 044736 B 4. 0 23. 1.54 036699 044048 L
6. 0 56.19 037685 044458 6. 0 22. 52.16 033173 044976 D
8. 0 57. 3 037294 044196 8. 0 88. 3 035288 044119 |(H B
10. 0 57.49 036567 044060 |(H B 10. O 57.50 035368 043622 G
12. 0 56. 21 037302 043819 D 12. 0 57.34 034921 043430 |H B
14. 0 67. 46 035511 043845 14. O N . .o -
16. 0 56. 40 035188 043794 16. O cese . oo ..
18. 0 56. 4 035351 043827 i18. 0 . . .o
20. 0 54. 12 035999 043875 D 20. 0 . oo ‘e .
22. 0 22,57, 42 034917 044110 L 22. 0 . . .
Mar. 18, 0. 0 23. 0.37 0034943 0 -043879 L Mar. 21. 0.. O ces ‘e . oo .
1.50 3.25 036198 044463 1.50 v vee v
2. 0 2.43 036463 044334 { 2. 0 . L ces
2.10 23. 3. 3 036352 044308 L 2.10 . .o eee
4. 0 22, 59. 57 037486 044564 D | 4. 0 ‘e . .. .
6. 0 56.11 036764 044535 D 6. 0 e . .
8. 0 57.27 036619 044219 | L 8. 0 . oo
10. 0 51.40 038431 043982 D 10. O . .
12. 0 55. 56 035933 044181 L 12. 0 ce N NN .
14. 0 56. 22 035288 043516 14. O 22, 58. 68 0°034147 0:043274 |HB
16. 0 58. 51 035400 043603 16. 0 56. 10 033350 043558
18. 0 55. 17 035442 043606 18. O 52,58 035435 043706
20. 0 54. 30 035692 043658 L 20. O 56. 44 035010 044082 |H B
22. 0 54. 55 034880 044021 H B 22, 0 22.55. 1 034089 043784 L
Mar. 19, o. 0 22, 59. 51 0 034523 0°043799 | B| Mar. 22. 0. 0 23. 0.55 0°035129 0°043759 L
1. 50 23. 2.49 0356709 044122 1. 50 3.53 035660 044057
{ 2. 0 2.43 035599 044127 { 2. 0 4.16 035792 043995
2.10 23. 2.41 036174 044122 |H B 2. 10 4,16 035748 043938 L
4. 0 22, 59. 19 037320 044261 L | 4. 0 |23. 0. 7 035994 044150 [(H B
6. 0 54. 56 036105 044147 6. 0 22, 55. 43 036158 044086
8. 0 52. 27 034781 044287 L 8. 0 56. 14 036275 043764
10. o 48. 56 035034 044109 | @ 10. 0 55. 54 036234 043681 |H B
12. 0 52.45 036182 043457 G 12. 0 56. 12 036105 043444 L
\-—

The times of Observation of the Vertical Foree and Horizontal Force Magnetometers are Tespectively 2m. 30s before, and 2m 30+ after the time of Observation of the Declination Magnetometer.
\

Read{ng of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°. . o
T_eadmg of Torsion-Circle for Horizontal Force Magnetometer, 317°. Reading for Brass Bar in the same position, 358°. 3.
T!me of Vibration of Horizontal Force Magnetometer, 20s ‘8. )

Ime of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24s+6; in Vertical Plane, 2647,

\—ﬂ—_

DecLINATION MAGNET. .
March 184, Between 8 and 10b a considerable change occurred for the time of the day.
March 204, Between 4t and 6% a considerable change occurred in the readings for all the magnets,
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Darry OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from March 23 to 29.

. s Horizontal Force { Vertical Force “
Gottingen Mean Horizontal Force | Vertical Force % 1 T.Gottlggf o Lg,erﬁréal Western R:;ilzi‘:; ?n pa:‘ts Reading in parts | 3
Time (A:tronomical Western Reading in parts | Reading in parts | g 1“1'; (ks I:‘m) of of the whole Hor. | of the whole Vert.| &
Reckoning) of oi?the Vhoe }tl(zir o%g};?:: :lo(;]:x:;t | § Bzcﬁ?‘:;;gon Declination. | Force corrected fFoa::e corre(:ted é
inati inati orrecte! s s
(]):;)es(;l;:'l:ttilgg. Pectination. fof i‘c:n'ncygature. for Temperature. 5 Observation. for Temperature. | for Temperature
T 1 o= o + n ¢hem _ ; 0 ‘034664 0043272 | ¢
Mar. 23.14. 0 22. 59. 40 0 038728 0043036 L || Mar. 26, 14. (()) 22. gg 1 036155 043061
16. 0 54. 44 037902 045212 0 57. 30 034091 043190
18. 0 5i. 16 038252 945376 0. 0 54. 32 035335 043451 | ¢
20. 0 53. 35 038306 043396 L 20. ’4- 2 034172 043146 L
22. 0 | 22.56. 8 036157 043577 |H B 22. 0 o
: 0-043198 L
Mar. 24. 0. 0 | 23. 3.38 0 "036589 0043336 |u B| Mar. 27. 0. 0 gg 52. ?3 0 ggggig 042945
1.50 7.22 038246 043802 ; 58 . 4:- K 034947 043136
2. 0 7.36 038290 043848 . . ‘;- 09 034847 043239 L
2.10 7. 2 038445 3433(8)1 HB i o 22~ 5‘3' 35 037627 043838 G
4. 0 5.43 037831 4 L g g . 043825
6. 0 | 23. 0. 0 036799 044078 6. 8 gz ‘llg 83;3;3 044091
8.0 1 22.564.40 036629 PORepe 0. o 52. 34 035797 043453 | ©
10. © 56. 53 036311 : L . : 0421755 L
12. 0 58. 25 037428 82333; ° ﬁ o gg ?; gggggg 042934
14. 0 50. 56 035862 . . 0 053
- 56. 4 036095 043
16. 0 52. 28 037281 042116 16. 0 ’ 043152
18. 0 55. 34 035624 041961 18. 0 P PG 043048 | 1
20. 0 55. 6 034087 D . : ’ HB
22. 0 | 22.56.49 033378 043085 |H B 22. 0 | 22.54. 7 035796 043265
. +043131 {HB
Mar. 25. 0. 0 23. 0.44 0034435 0°043160 |H B) Mar. 28. (1) 58 23. g 4=(1) 0 gggggz 0 843450
1. 50 5. 6 036879 043747 . . : o410
2. 0 4.92 036437 043686 2. 0 2.26 oasTL2 ey F.
2.10 3.43 036393 Pl ot 20 |23 0 036979 043570 | L
4. 0 23. 1.13 037032 043843 | D 4. 0 |23 0.7 036635 043349
6. 0 | 22.54.46 036816 044103 6. 0 | 22.57. 6 036457 043145
10. 0 55.21 036728 043431 | p 10. 0 53.217 030203 042996 | D
12. 0 55. 3 037212 043079 |H B 12, 0 56. ,-0 52 5 042055
14. 0 50. 8 036409 042929 14, 0 56. 58 03533 042552
16. 0 54. 46 035631 042981 16. 0 56. 11 035 g 042960
18. 0 57. 35 036220 043296 18.0 56.51 080024 043041 | D
20. 0 55. 31 035320 043321 |H B 20. 0 55. 40 0350 043119 |HB
22. 0 22.55. 8 035142 043122 L 22, 0 58. 17 033539
. . 5 (HB
Mar.26. 0. 0 | 23. 149 | 0036073 | 0:043187 | 1 | Mar. 20, 0. 0 | 22.38.11 | 0034131 | 0 odsats |un
1. 50 6. 47 036497 043282 1.50 | 23. 4.17 035626 043306 L
2. 0 7.16 036120 043292 2. 0 . 5.11 035736 045275 L
2. 10 5.50 036696 043292 L 2,10 | 23. 4. 6 035050 043648 D
4. 0 23. 5. 6 036369 043793 H B 4. 0 | 22.58.11 035134 043584
6. 0 22.53. 29 035900 i 043851 6. 0 57.23 035890 043583
8. 0 48.25 038335 | 043378 8.0 54.49 035606 43074 | D
10. O 58. 4 036049 | 043124 |HB 10. 0 51.49 035608 042651 H B
12. 0 52. 32 036236 } 043008 G 12. 0 53.28 034999 o
"The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2=, 30° before, and 2m, 30¢ after the time of Observation of the Declination Magnetometer.
Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°. . 5w
Reading of Torsion-Circle for Horizontal Force Magnetometer, 317°. Reading for Brass Bar in the same position, 358°. 8.
Time of Vibration of Horizontal Force Magnetometer, 20s-8, . .
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24#*6; in Vertical Plane, 26s-7. -

DEecrinaTiON MAGNET.

March 244, Between 12h and 14b a larg

March 264,

Between 4% and 100 considerable changes took
March 299, Between 2, 10m and 4b a considerable change

HorrzontaL Force MAGNET.

occurred,

March 264, between 6h and 10t considerable changes occurred.
VerTicAL Force MaGNET.
March 234, between 22h and 24%, and 274, between 8 and 10h, considerable changes occurred.

.

e change for the time of the day took place. . .
place, and during the night the changes were frequent and considerable in amount,

’




AT THE RovaL OBSERVATORY, GREENWICH, IN THE YEAR 1845, [15]

Daily Observations from March 30 to April 5.

Gittingen Mean Horizontal Force | Vertical Force o Gittingen Mean Horizontal Force | Vertical Force %
Time (Astronomical Western Reading in parts | Reading in parts | ¢ || Time (Astronomical Western Reading in parts | Reading in parts |
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.} &
Declination Declination. Force corrected | Force corrected | 3 Declination Declination. | Force corrected | Force corrected | 3
Observation, for Temperature. | for Temperature. | © Observation. for Temperature. | for Temperature. | O
d b m [o] ’ » d h m [+] 1 "
Mar. 30.14. 0 22, 54. 45 0034913 0°043303 |HB|| April 2.14. 0 22. 58. 11 0035850 0°:042844 |u B
16. 0 54. 3 035316 043237 16. 0 57.11 035566 042664
18. 0 54. 9 035126 043330 18. 0 57.24 035663 042947
20. 0 53.49 034912 043143 [(u B 20. 0O 54. 40 035179 043106 {mB
22. 0 55. 4 034139 043301 L 22, 0 22. 55, 32 033562 042965 L
Mar. 31. 0. O 22.59.37 0035020 0043323 L Apl‘il 3. 0. 0 23. 6.31 0033791 0043146 L
1.50 23. 6. 9 036572 043641 1. 50 12. 50 034674 043376
{ 2. 0 6. 9 ’ 036528 043646 {2. 0 11. 7 035073 043324
2.10 6. 22 036705 043518 L 2.10 10. 34 035338 043282 L
4. 0 23. 3.54 036867 043711 |H B 4, 0 4. 6 036492 043832 |u B
6. 0 22, 59. 51 036732 043588 6. 0 23. 0.22 036256 043659
8. 0 59. 8 037023 043402 8. 0 22. 57. 54 035761 043742
10. 0 59. 24 036731 043049 |(H B 10. O 22. 56. 39 034879 043104 |uB
12. 0 59. 54 036742 042743 L 12. 0 23. 0.58 035377 042850 D
14. 0 58. 27 036001 042777 14. 0 22. 59. 46 034860 042712
16. 0 56. 38 03556563 042759 16. O 22. 58. 38 035343 042486
18. 0 57. 26 035593 042846 18. 0 23. 0.51 035357 042537
20, 0 56. 18 035261 042730 L 20. O 22. 57. 55 035209 042697 D
22. 0 22, 56. 14 034233 042931 |uB 22. 0 22. 55. 62 033745 042860 L
April 1. 0. 0 23. 1.37 0033800 0042923 |uB| April 4. 0. 0 23. 5.38 0032353 0042945 L
1. 50 5.39 034689 043435 1. 50 9.21 034407 043368
2. 0 5.48 034954 043394 2. 0 8.14 033854 043265
2. 10 5.29 034999 | 043358 |HB 2.10 7.14 033522 043223
4. 0 23. 2.42 036107 043345 L 4, 0 23. 3.23 034866 043924 L
6. 0 22, 69. 16 036642 043373 6. 0 22, 59. 16 034966 043372 D
8. 0 57.57 036486 043249 8. 0 57.26 035116 043153
10. 0 57. 6 036761 043007 L 10. O 58. 7 034961 042869 D
12. 0 68. 33 035947 042992 G 12. 0 22. 59. 37 035144 042327 L
14. 0 57.33 036002 042993 14. O 23. 0.57 034469 042254
16. 0 59. 25 035721 042881 16. 0 23. 0.42 034581 042996
18. 0 56. 3 035518 042809 18. 0 22, 58. 53 034113 042380
20. 0 56. 20 035126 041789 G 20. 0 54.22 033413 042639 L
22, 0 22. 56, 28 033941 043224 |HB 22, 0 22. 55.21 032309 042840 |H B
Apnl 2. 0. 0 23. 4.50 0 -033706 0043191 |HB April 5. 0. 0 23. 3.27 0032016 0:042533 |H B
1.50 8.56 035113 043683 1. 50 8. 22 033929 043060
2 0 8.55 035047 043667 2, 0 8. 17 034195 Q43066
2.10 9.13 035047 043646 |HB 2,10 7. 47 034129 043050 |H B
4. 0 4.562 036214 043791 G . 4. 0 23. 3.30 034801 043528 L
6. 0 23. 0.27 036092 043639 L 6. 0 22. 59. 38 035634 042907
8. 0 22. 58, 19 036598 043188 G 8. 0 22. 59. 38 035611 042825
10. 0 59. 39 035992 042913 G 10. 0 23, 0.19 035022 042613 L
12. 0 57.28 036438 042953 |HB 12. 0 22. 59. 56 034932 042555 |H B
\\“;
The times of Observation-of the Vertical Force and Horizontal Rorce Magnetometers are respectively 2, 30* before, and 2=, 30¢ after the time of Observation of the Declination Magnetomet

R;’ag}“g of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 227°; from March 314, 08, 220°.
i; mfg of Torsion-Circle for Horizontal Force Magnetometer, 317°, Reading for Brass Bar in the same position, 358°. 3.

Ti €0 V}brat!on of Horizontal Force Magnetometer, 20s:8.
me of Vibration of Vertical Force Magnetometer in Horizontal Plane, 2486 ; in Vertical Plane, 26¢7.

\\\

Apri{){lfmx:mlom MagNET. . .
+2%, 34, and 44, Considerable changes occurred between the observation at Ot and those which immediately preceded and followed Oh.
ApxilHﬂmz%wAL Force MacengT.
v + Detween 20b and 22 a considerable change occurred.
April ﬁRTI%A{. Force Macener,
April 44, Be t'ween 20b and 22» remarkable change occurred.
ctween 4b and 6b a considerable change occurred.
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Da1Ly OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from April 6 to 12.

Géottingen Mean

Horizontal Force

Vertical Force

Gottingen Mean

Horizontal Force

Vertical Force

Time (Astronomical Western Reading in parts | Reading in parts E Time (Astronomical Western Reading in parts | Reading in parts
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of ) of the whole Hor. | of the whole Vert.
Declination Declination. Force corrected | Force corrected | 4 Declination Declination. | Force corrected | Force corrected
Observation. for Temperature. | for Temperature, | © Observation. for Temperature. | for Temperature.
a h m [o) ’ " a h m (o] ’ ”n

April 6.14. 0 22, 59. 6 0034798 0-042447 m B| April 9.14. 0 22. 57. 14 0 -035525 0+043239

16. 0 58.13 035023 042702 16. O 57.15 035610 043080

18. 0 58. 51 034575 042942 18. O 57.15 035433 042917

20. 0 55. 57 033807 043043 |H B 20. 0 56. 17 035152 042136

22. 0 22. 57. 30 032288 043078 L 22. 0 22. 55. 42 0335636 042929

April 7. 0. 0 23. 4.38 0 033209 0043264 L || April10. 0. O 23, 2.56 0 034281 0 +042789

1. 50 5. 63 035877 043684 1. 50 6.18 036165 043081

{2. 0 8.20 035921 043632 {2. 0 6. 7 036165 043071

2.10 8.41 036010 043482 L 2.10 6. 13 035988 043045

4. 0 23. 2.55 036394 043700 |H B 4. 0 23. 2.40 037382 043564

6. 0 22. 59. 47 036483 043467 6. 0 22. 59. 39 036275 043357

8. 0 55. 44 036300 043145 8. 0 58. 31 036427 043182

10. O 59. 33 035579 042825 |H B 10. 0 58. 30 036427 043114

12. 0 22.59.19 035517 042703 D 12. 0 57.59 036335 043149

14. 0 23. 0.57 036446 042597 14. 0 58.19 036013 043002

16. 0 22.59. 3 034784 042374 16. 0 57.22 035721 043013

18. 0 58.41 034637 042341 18. O 57.45 035871 042995

20. 0 55. 16 034064 042503 D 20. 0 53. 48 035359 043229

22, 0 22.55. 8 032693 042680 L 22. 0 22, 52. 54 033935 043212

April 8. 0. 0 23. 0.17 0+032540 0 042649 L || April11. 0. 0 23, 1.37 0 '033696 0042894

1. 50 6. 56 034615 042963 1. 50 6. 51 035127 043209

2. 0 6. 47 034638 042983 2. 0 6. 39 035437 043184

2.10 6. 477 034837 042999 L 2. 10 6. 52 035792 043184

4. 0 23. 3.28 035828 043363 D 4. 0 23. 3.20 036401 043545

6. 0 22.569. 19 035994 043464 6. 0 22.59. 14 036682 043492

8. 0 57. 60 036309 043354 8. 0 56. 51 036667 043137

10. 0O 58.11 035727 043077 D 10. O 54.10 036745 043226

12. 0 57.20 035601 042885 L 12. 0 55.31 0362712 043150

14. 0 59. 41 035289 042678 14. O 55. 67 035681 042995

16. 0 58.29 035020 042579 16. O 55. 46 036408 043078

18. 0 59.15 034952 042701 18. 0 54. 56 036573 043238

20. 0 54. 32 034555 042812 L 20. 0 53. 63 036112 043323

22. 0 22.55. 3 032565 042829 H B 22, 0 22, 53. 53 034257 043286

April 9, 0. 0 23. 2.40 0 032800 0°042904 | H B April12. 0. 0 23, 2.12 0 033730 0 042894

1. 50 6. 25 034632 043066 1. 50 6.44 035403 043057

2.0 6. 52 034854 043102 2. 0 6.50 035802 043047

2.10 6. 31 034898 043060 |H B 2.10 7.12 036045 043057

4. 0 23. 2.41 036095 043419 L 4. 0 23. 3. 2 036116 043101

6. 0 22. 58. 16 035439 043257 6. 0 22.569. 7 036612 043436

8. 0 55. 29 036018 043225 8. 0 57. 50 036811 043442

10. 0O 57.18 0355634 043057 L 10. 0 57. 1 036638 043161

12. 0 57.53 036921 043192 G 12. 0 57.24 036391 042969

The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2m. 30¢ before, and 2%, 30+ after the time of Observation of the Declination Magnetometer.

Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 220°.

Reading of Torsion-Circle for Horizontal Force Magnetometer, 317°. - Reading for Brass Bar in the same position, 358°. 3/.
T_lme of V.ibrat.lon of Horizontal Force Magnetometer, 208,
Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24¢:6; in Vertical Plane, 26%7,

DecrinaTiON MAGNET,

April 84, 104, 114, and 124,

VerTIcAL ForceE MaGNET.

April 94,

Considerable changes occurred.

Between 18k and 22b considerable changes occurred.

t Observers.

@




AT THE RoYAL OBSERVATORY, GREENWICH, IN THE YEAR 1845, [17]
Daily Observations from April 13 to 19.
Gottingen Mean Horizontal Force | Vertical Force | Gittingen Mean Horizontal Force | Vertical Force |
Time (Astronomical ‘Western Reading in parts | Reading in parts § Time (Astronomical Western Reading in parts | Reading in parts E
Reckoning) of of the whole Hor, | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.| &
. Declination Declination. Force corrected | Force corrected | 3 Declination Declination. Force corrected | Force corrected | 3
Observation, for Temperature. | for Temperature. | © Observation. for Temperature. | for Temperature. | ©
d h m o ” d b m o v "
April 13.14. 0 22. 53. 50 0033891 0041529 L || April16.14. 0 22. 58. 52 0037253 0043026 G
. 0 56. 14 034908 041795 16. 0 87.31 036752 043029
18. 0 51. 35 036019 042383 18. 0 56. 36 036769 042627
20. 0 54. 50 035520 043375 L 20. 0 55.12 036131 043028 G
22, 0 22. 55. 52 035942 043527 |uB 22, 0 22, 56, 12 035279 043064 L
April14. 0. O 23. 3.42 0 034547 0043322 |uB April 17. 0. 0 23. 2.58 0 035881 0043130 L
1.50 8. 36 035217 043611 1.50 4.33 036639 043446 |H B
{ 2. 0 q.49 034714 043642 2. 0 4,23 036440 043420
2,10 6. 567 034818 043595 2.10 4.14 036374 043322
4, 0 23. 2.27 035390 043979 {usB 4, 0 23. 0.56 036616 043591 |usB
6. 0 22. 59. 50 036483 044074 L 6. 0 22.59. 6 037123 043408 G
8. 0 54. 56 036698 043622 8. 0 58. 0 036529 043056
10. 0 22. 58.10 036475 043320 L 10. 0 57. 58 036476 042688 G
12, 0 23. 1.21 036704 042753 HB 12. 0 58. 27 036045 042480 L
14. 0 22, 56. 46 035544 042848 14. 0 58. 27 035890 042439
16. 0 57.28 035622 042946 16. 0 56. 44 035728 042622
18, 0 57. 62 035073 042999 18. 0 55.14 035525 042732
20. 0 55.44 035551 043104 [(HB 20. O 53. 44 0350560 042590 L
22, 0 22. 57. 29 034586 043013 L 22, 0 22.56. 7 034444 042560 |H B
April 15. 0. 0o 23. 2.43 0 034336 0042811 L || April18. 0. 0 23. 3. 1 0034422 0:042689 |H B
{l. 50 5. 33 036211 043011 1. 50 5 9 035319 043155
2.0 5.33 036056 043063 2. 0 5. 40 035806 043150
2.10 5.53 036123 043053 L {2. 10 6.24 036093 043150 |(HB
4, 0 23. 2. 7 036260 043497 H B 4, 0 5. 1 036435 043462 L
6. 0 22. 58. 49 037352 043612 6. 0 23. 2.34 037826 043329
8. 0 56. 1 037190 043388 8. 0 22.567.29 036434 043504
10. o 56. 4 036795 043230 HB 10. 0 53. 14 035641 042955 L
12. o 56. 56 036664 043124 D 12. 0 58.47 036011 042739 |H B
14. ¢ 587. 59 036869 043181 14. 0 55. 46 036136 042185
16. o 57. 33 035528 043288 16. 0 57. 1 034261 042530
18, 0 56. 50 036244 043241 18. 0 54. 9 035553 042420
20. 0 56.13 036377 043438 D 20. 0 52. 17 035311 042357 (uB
.22- 0 22. 54. 42 035646 043152 L 22, 0 22, 55. 54 034503 042478 L
Apl‘ll 16. 0. ¢ 23. 0.48 0 *034895 0°043149 L _April 19. 0. 0 23. 2.56 0034733 0 042709 L
1.50 4.24 036718 043392 1.50 2. 58 036314 043245
{2- 0 4.31 036785 043392 2. 0 5.27 036912 043172
2.10 3. 54 036718 043345 L 2.10 6. 44 036579 043110 L
4. 0 2.31 037571 043737 | p 4, 0 |23 2.24 038025 043666 |H B
6. 0 23. 0.10 037778 043576 D 6. 0 22, 59. 46 036711 043472
8. 0 22. 56. 40 038011 043359 L 8. 0 57.39 036462 043580
10. o 58. 8 037759 043425 D 10. 0 55. 38 035365 042854 |HB
12. ¢ 58. 37 037486 043240 G | 12. 0 52. 43 035015 042388 G
|
The times of Observation of the Vertical Force and Horizontal Foree M gnetometers are sespectively 2, 30+ before, and 2™, 30¢ after the time of Observation of the Declination Magnetometer.

Reading of Torsion.C: . . . o
! ion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 220°. . ,
T;%;tlm;g_ of Torsion- Circle for Horizontal Forgcrel: Magnetometer, 317°, gRea.dingnfor Brass Bar in the same position, 358°, 3'.
ime gf gfbratl(’“ of Horizontal Force Magnetometer, 20s+8. )
ibration of Vertical Force Magnetometer in Horizontal Plane, 24¢-6; in Vertical Plane, 26°-7.

Decuin

April 130 ATION Maener,

Between 220 anq 24 a considerable change occurred.

VERTICA
Apri) L Force Maener. .
OCcug:éd_lsd' between 164 and 20%; April 144, between 10 and 12h; April 184, between 84 and 10b; and on April 19¢, between Ob and 4h, considerable changes

\

Grg
ENw)
CH MaeNrTICAL OBsgRrvaTIONS, 1845,

(D]




[18] DALy OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from April 20 to 26.

The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2m, 30¢ before, and 2m. 30* after the time of Observation of the Declination Magnetometer.

Reading of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 220°.

Reading of Torsion-Circle for Horizontal Force Magnetometer, 317°,  Reading for Brass Bar in the same position, 358°. 3",
Time of Vibration of Horizontal Force Magnetometer, 20s'8.

Time of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24s-6; in Vertical Plane, 262-7.

DecLinaTion MAcnET.
April 234 and 254. Considerable changes occurred.

'HOBIZONTAL ForceE MAGNET,
April 204, between 20b and 22%; on April 214, between Ob and 1».50m; and on April 254, between 120 and 14%, considerable changes occurred.

Vermicar Force MaeneT,
April 224, between Ot and 1b. 50m, and April 249, between 220 and 24%, considerable changes occurred.

Gottingen Mean Horizontal Force | Vertical Force @ Gittingen Mean Horizontal Force | Vertical Force |
Time (Astronomical Western Reading in parts | Reading in parts | & Time (Astronomical Western Reading in parts | Reading in parts | 3
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert.|
Declination -| Declination, Force corrected | Force corrected | 2 Declination Declination. | Force corrected | Force corrected | 2
" Observation. for Temperature. | for Temperature. | © Observation. for Temperature. | for Temperature, | O
[ h m o ! ” d h m o ’ "
April 20.14. 0 22, 53. 51 0 ‘035498 0.041948 L || April23.14. O 22. 58.41 0 ‘036467 0042612 D
16. 0 &85. 40 034891 042277 16. 0 517.32 036070 1 042217 L
18. 0 59. 46 034006 042332 18. 0 56. 39 035564 042363 L
20. 0 53. 35 034010 042610 L 20. O 55. 68 035243 042565 |uB
22. 0 22. 55. 10 031884 042908 'H B 22. 0 22, 56.26" 033863 042711 G
April21. 0. 0 23. 2. 1 0 '032631 0043067 |H B| April24. 0. 0 | 23. 3.30 0 033642 0 -042697 L
1.50 6.18 035045 043516 1. 50 10. 47 035868 043065 |usB
2. 0 6. 5 035201 043417 2. 0 10. 33 035754 043115
2.10 6. 4 035422 043350 |H B 2.10 11. 9 036214 043110 |H B
4. 0 2. 45 036750 043468 L 4. 0 9.20 039287 043586 L
6. 0 23. 0.59 037053 043256 6. 0 5. 37 037737 043500 D
8. 0 22. 56.12 036603 043066 8. 0 | 23. 1.38 035843 043192 H B
10. 0 55.10 036086 042699 L 10. O 22. 59. 10 035751 042905 G
12. O 58. 4 036048 042368 D 12, 0 58. 20 035436 042488 L
14. 0 22. 56. 41 035970 042228 ! 14. 0 57. 36 035385 042336
16. O 23. 0.12 035345 042444 16. 0 58. 38 035268 042301
18. 0 22. 58. 40 035966 042515 18. 0 58. 16 035004 042418
20. 0 54. 38 034531 042411 D 20. O 59. 16 035336 042445 L
22. 0 22. 54. 117 033213 042564 |H B 22. 0 | 22.66.37 034460 042611 |H B
April 22. 0. 0 23. 4. 3 0033762 0 ‘042608 L || April25. 0. 0 23, 4.22 0-033190 0043216 D
1. 50 7.24 035151 043161 H B 1. 50 12, 22 033547 043205 |HB
2. 0 7. 1 035284 043145 {2. 0 12. 6 033503 043158
2. 10 6. 56 035372 043124 H B 2.10 12. 8 033968 043127 |HB
4. 0 3.33 036650 043132 D 4. 0 23. 8.51 035016 043258 L
6. 0 23. 0. 4 037404 043395 6. 0 22,68. 8 036181 043543
8. 0 22.58. 8 036903 043217 8. 0 57. 42 036227 043063
10. 0 57. 50 036134 042840 D 10. 0 56. 7 036405 0421752 L
12. 0 56. 44 036185 042599 |(H B 12. ¢ 57. 38 035809 042348 D
14. 0 58. 4 035804 042386 14. 0 69. 50 037846 042488
16. 0 517. 25 035868 042359 16. 0 59. 6 035042 042524
18. 0 56. 47 035589 042350 18. 0 68. 12 035093 042580
20. 0 53. 52 034893 042266 H B 20. 0 54.49 034765 042768 D
22. 0 22, 56. 35 ‘ 034314 042353 L 22. 0 22.57. 4 032897 042542 |HB
‘ .
April 23, 0. 0 23. 6.23 | 0-034391 0 -042780 L || April26. 0. 0 23. 5.16 0 -032757 0 -042565 L
1.50 8.25 035887 043246 1. 50 11. 10 034097 042791
2. 0 8.34 036152 043220 {2. 0 10. 63 034738 042791
2.10 8. 13 035998 043116 L 2.10 10. 24 035071 042781 L
4. 0 5. 60 037250 043191 |H B 4. 0 4. 58 037017 042974 D
6. 0 23. 1.37 037508 043352 6. 0 23. 0.54 036319 043030
8. 0 22. 569. 52 037515 043158 |HB 8. 0 22, 58.45 037190 043004
10. O 57.23 036883 042954 G 10. 0 58. 19 036451 042688 D
12. 0 58. 13 036678 042589 G 12. 0 68.34 035767 042359 |HB




AT THE Rovar OBsERVATORY, GREENWICH, IN THE YEAR 1845 [19]
Daily Observations from April 27 to May 3.
Gottingen Mean Horizontal Force [ Vertical Force a | Gottingen Mean | Horizontal Force | Vertical Force @
Time (Astronomical Western Reading in parts | Reading in parts | & || Time (Astronomical | Western Reading in parts | Reading in parts | &
Reckoning) of of the whole Hor. | of the whole Vert.| & | Reckoning) of i of the whole Hor. | of the whole Vert.| &
Declination Declination. | Force corrected | Force corrected | £ | Declination ! Declination. | Force corrected | Force corrected | 2
Observation, for Temperature. | for Temperature, | O | Observation. | for Temperature, | for Temperature. | O
1 I
a b m o + n f + b = ; o 1
April 27.14. 0 22.47. 46 0 035591 0041965 |m B April 30.14. 0 | 22.45.13 0 037609 0 042437 G
16. 0 46.29 034423 042264 , 16. 0 | 55. 57 035727 040783
18. 0 50. 53 034242 042137 ! 18. 0 |  58.32 034399 042334
20. 0 83. 7 033633 042564 (H B! 20. 0 | 54. 58 034399 042437 G
22. 0 22.57. 9 . 031889 042432 L : 22. 0 ;22. 59. 0 033702 042040 H B
April 28. 0. 0 23. 3.567 0032645 0 042702 L {May 1. 0. 0 , 23. 3.16 , 0°034491 0042390 |H B
1. 50 7.43 033418 043062 1.50 | 4. 21 035178 043084
{ 2. 0 8. 2 033905 043104 2. 0 4.24 035244 043043 |
2.10 7.567 034016 043104 ‘ 2.10 23. 3.54 035045 043017 u B
4. 0 | 23. 3.15 035974 043368 ; 4. 0 | 22.57.22 035053 | 043154 | ¢
6. 0 | 22.59.55 036473 043282 | L | 6. 0 56. 14 037053 043424 |
8 0 59. 49 036222 043595 | ¢ | 8. 0 57.29 036630 043344
10. 0 59.43 035496 042983 | p | 10. 0 57.38 036375 042710 | ¢
12. 0 58. 49 035753 042666 | L | 12. 0 58. 8 | 036086 042418 |H B
14. 0 56, 10 035676 042351 o 14. 0 57.34 | 035827 042460
16. 0 57.21 035022 042452 ; 16. 0 | 56.40 035843 042529 |
18. 0 55. 26 034493 | 042595 5 18. 0 54.20 035778 042382 |
20. 0 54. 2 034357 042761 | L | 20. 0 | 525 035255 042365 |H B
22. 0 | 22.57. 033718 042465 |H B 22. 0 54. 55 034935 042427 | L
April29. 0. 0 | 23 3.42 0034444 0042482 |HB| May 2. 0. 0 | 22.59.12 0035181 0042275 | L
1. 50 8. 6 034505 " 042583 ; 1. 50 23. 0.31 035931 042556 !
2. 0 7.51 034594 042573 2. 0 0.21 035931 042577
2.10 .64 034572 !1 042578 2.10 23. 0.16 036042 ! 042566 L
4. 0 3. 22 034873 043035 4. 0 | 22.57.58 | 037028 042801 H B
6. 0 23. 0.87 036455 | 043014 6. 0 55.69 | 036691 } 042662
8. 0 22. 55. 66 036278 043005 8. 0 55.32 | 036508 | 042573
10. 0 57.21 036142 042837 H B 10. O 56. 50 036329 : 042294 H B
12. 0 97. 62 035829 042693 D 12. 0 56. 35 036001 | 042113 L
4. 0 59. 1 035758 042745 14. 0 56. 21 036093 | 042063
16. 0 58. 36 035661 042513 16. O 55, 58 035941 ' 042050 |
18. 0 57.54 035833 042597 18. 0 53.25 | 035601 | 041979
20. 0 55. 8 035258 042633 D . 20. 0 50.17 035064 | 041962 L
22. 0 22. 57. 59 033596 042317 L { 22. 0 83. 50 034667 i 042156 H B
April 80. 0. 0 | 23. 2.43 0 '038421 0042396 | L | May 3. 0. 0 | 22.59.44 0:034416 = 0042148 mB
1.50 6 5 034748 042315 1.50 | 23. 0.43 035483 | 042487
2.0 5.42 | 034926 | 042331 ‘ 2.0 | 0.46 ! 035705 | 042513 |
2.10 5. 50 | 035081 | 042310 L | 2.10  23. 0.52 | 035771 042513 H B
4.0 | 23 2 3 034823 | 042766 | D | 4. 0 |22.57.36 | 036298 . 042615 | L
6. 0 22. 59, 29 035919 042710 l 6. 0 56.23 | 037524 042631
8.0 | 23 0.59 037127 0427563 | D | 8. 0 ; 56.10 037779 | 042617
10. 0 | 22.59.17 037020 042473 | HB| 10. 0 | 56.19 . 037251 | 042413 | L
12. 0 53.48 036144 042528 | G i 12. 0 E 56. 2 4; 037436 i 042169 i}i B
| ‘
The times of Observation of the Vertical Force and Horizontal Force Mag ters are respectively 9m. 30¢ before, and 2=, 30* after the time of Obscrvation of the Declination Magnetometer,

%::g;:g Off Tors}on-ercle of Meridional Magnet for Brass Bar resting in Magnetic Meridian,.220° 3 April 29.4..0", 219°. :
Time of “)”;r"?’“'(:"cle for Horizontal Force Magnetometer, 317°.  Reading for Brass Bar in the same position, 358°. 3.
Time of V! ration of Horizontal Force Magnetometer, 20+-8.

ibration of Vertical Force Magnetometer in Horizontal Plane, 24¢:6; in Vertical Plane, 2687,

Aprﬂl);&:;.mmon Maener.,

. Between 140 and 16» a considerable change occurred.
Aprﬂvzlg;nggx Force Magner,

, between 8b ang 104, and on April 304, between 14 and 18", considerable changes occurred.

-
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[20]

DaiLy OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from May 4 to 10.

Horizontal Force

Vertical Force

|

Gittingen Mean

Horizontal Force

Vertical Force

Gottingen Mean &
Time (A%tronomical Western Reading in parts | Reading in parts | & || Time (Astronomical Western Reading in parts | Reading in parts
Reckoning) of of the whole Hor. | of the whole Vert. E Reckoning) of of the whole Hor, | of the whole Vert.
Declination Declination. Force corrected | Force corrected | 2 Declination Declination. | Force corrected | Force corrected
Observation. for Temperature. | for Temperature. | © Observation. for Temperature. | for Temperature,
d h m [ ’ ” d h m ] ’ ’”
May 4.14. 0 22. 57. 53 0036455 0-042150 |H B May 7.14. O 22, 57. 45 0+037073 0 *042438
16. O 57.46 036333 042089 16. 0 56. 39 036830 042357
.18, 0 55. 19 036001 042429 18. 0 54, 14 036445 042448
20. 0 53.19 034938 042528 (H B 20. 0 51. 561 035729 042445
22. 0 22.56. 3 033691 042287 L 22. 0 22, 55. 58 034481 042126
May 5. 0. 0 23. 0.32 0 '034673 0 -042368 L | May 8. 0. 0 23. 2.40 0 034887 0041976
1. 50 0.48 036221 042489 ‘ 1. 50 3. 37 037042 042447
2. 0 0. 52 036154 042489 , 2. 0 3.29 ‘037109 042442
2.10 23. 0. 52 036265 042479 L 2.10 3.19 036998 042400
4. 0 22. 58. 35 037277 042643 |HB 4. 0 23. 1.41 037822 043023
6. 0 56. 1 037311 042736 6. 0 22,58. 2 037804 043096
8. 0 55. 52 037265 042537 8. 0 56.20 037908 042808
10. 0O 57.42 036829 042472 |HB 10. O 55. 40 037381 042412
12. 0 57. 45 036582 042400 D 12. 0 55. 35 037073 042294
14. 0 57.45 036482 042353 14. O 85. T 037185 042247
16. 0 57. 2 0362217 042396 16. 0 54. 45 037160 042326
18. 0 53. 57 035488 042359 18. O 54.36 036512 042484
20. 0 51.46 035008 042348 D 20. O 51. 44 035614 042379
22. 0 22, 56. 20 034189 042351 L 22, 0 | 22.56.27 034800 042109
May 6. 0. 0 23. 2.35 0034128 0 -042332 L May 9. 0. O 23. 2.23 0035391 0042155
1. 50 2. 0 036249 042463 1. 50 4.42 036725 042562
2. 0 1. 55 036648 042463 2. 0 4. 38 037058 042562
2.10 23. 1.38 036891 042463 L 2.10 23. 4.38 036947 042552
4. 0 22. 58. 21 037704 042722 D 4. 0 22. 59. 61 037353 042757
6. 0 56. 34 037881 042913 6. 0 56.53 038097 042879
8. 0 56. 30 037379 042695 8 0 55, 33 037782 042634
10. 0 56. 1 037110 042500 D 10. O 66. 30 037169 042381
12. 0 57.19 036836 042381 L 12. 0 56. 43 037343 042293
14. O 57. 0 036785 042485 14. O 56. 34 036977 042312
16. 0 57.13 036760 042533 16. O 56.23 036412 042221
18. 0 85. 13 036498 042608 18. © 54.23 036249 042205
20. 0 52, 6 035346 042591 L 20. 0 53. 10 035814 042158
22, 0 22. 55. 40 034305 042406 |H B 22. 0 22.55. 9 034495 041883
May 7. 0. 0 23. 2.14 0034512 0:042184 |up| May 10. 0. 0 23. 0.59 0 +034808 0 -042768
1. 50 4. 6 036025 042592 1.50 2. 2 035546 042654
2. 0 3. 56 036312 042572 2. 0 1, 52 035591 042623
2.10 23. 3.35 036357 042566 |H B 2. 10 23. 1.31 035856 042510
4. 0 22.59.17 038199 042912 L 4. 0 22.59, 2 037221 042764
6. 0 56.15 037845 042750 6. 0 57. 8 037860 042836
8. 0 56. 58 037581 042402 8. 0 56. 30 037660 042786
10. 0 56. 51 037593 042284 10. 0 56. 32 037144 . 042489
12. 0 58. 6 037180 042358 L 12. 0 86. 51 036561 042137

‘The times of Observation of the Vertical Force and Horizontal Force Magnetometers are respectively 2=, 30¢ before, and 2. 30+ after the time of Observation of the Declination Magnetometer.

gea?:mg off ’l'orgion-(:‘ircle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 219°,
T_ea( ing of Torsion-Circle for Horizontal Force Magnetometer, 3179, ~Reading for Brass Bar in the same position, 358°, 3,
T}me of Vibration of Horizontal Force Magnetometer, 20s-8,

ime of Vibration of Vertical Force Maguetometer in Horizontal Plane, 24:6; in Vertical Plane, 26s-7,

HorizontaL ForceE MAGNET.

May 64 and 84, Between 0t and 1b, 50m considerable changes occurred.

VerticaL Force MagnNET.
May 84, between 2. 10= and 4%, and on May 84, between 22 and 24%, considerable changes occurred.

I Observers.

@

e




At THE RovaL OBSERVATORY, GREENWICH, IN THE YEAR 1845, [21]

Daily Observations from May 11 to 17..

Gottingen Mean Horizontal Force | Vertical Force & Géttingen Mean Horizontal Force | Vertical Force o
Time (Astronomical Western Reading in parts | Reading in parts § Time (Astronomical Western Reading in parts | Reading in parts E
Reckoning) of . of the whole Hor. | of the whole Vert.| Reckoning) of of the whole Hor.{ of the whole Vert.| &
Declination Declination, Force corrected | Force corrected | 2 Declination Declination. | Force corrected | Force corrected | 3
Observation. for Temperature, | for Temperature. | © Observation. for Temperature. | for Temperature. | ©
¢ h m o + d b m o 1
May 11.14. 0 22.64. 6 0034794 .0 040846 L || May 14.14. 0 | 22.55.10 0036017 0041358 L
16. 0 56. 20 035857 042223 16. 0 54.11 035822 041488
18. 0 54. 55 035566 042365 18. 0 51.23 035916 041557
20. O - 52. 34 035585 042240 L 20. 0 52,50 035993 041761 L
22. 0 22. 65. 51 035660 042006 |H B 22. 0 | 22.57.20 035109 041662 |H B
May 12. 0. © 23. 2.31 0035511 0041975 May 15. 0. 0 |23 4. 7 0 -034402 0041631
1. 50 4.13 056608 042302 1.50 6. 9 035576 042323
{2. 0 3. 32 036474 042281 { 2. 0 5.53 035421 042277
2.10 3. 9 036231 042244 |u B 2.10 5.43 035753 042302 {u B
4. 0 23. 1.13 036401 042418 L 4, 0 | 23. 2.15 037472 042419 L
6. 0 22. 58.48 038230 042661 6. 0 | 22.57. 9 037812 042793
8. 0 58.14 038376 042372 8. 0 55. 3 037642 042735
10. 0 57. 12 038111 042401 L 10. O 52.32 036872 042306 L
12. 0 57.23 037114 042201 H B 12. 0 54. 34 036248 042109 (H B
14. 0 56. 51 036931 042185 14. 0 55. 34 036406 042158
16. 0 55.34 037103 042090 16. 0 54, 43 036115 042079
18. 0 54. 64 036918 042111 18. 0 54. 20 035886 041850
20. 0 53. 40 035677 042293 (H B 20. O 51.48 036535 041790 |(H B
22. 0 22.56. 8 034763 042092 L 22. 0 | 22.53.52 034663 041421 L
May 13. 0. o 23. 0.56 0 035498 0 042087 May 16. 0. 0 | 23. 0.29 0 035396 0041674
1. 50 5. 3 037106 042290 1.50 5. 6 036743 042226
2. 0 5. 1 037439 042331 2. 0 5.40 036500 042242
2. 10 6. 7 037395 042321 L 2.10 5 2 036433 042174 L
4. 0 23. 0. 27 037348 042528 'H B 4. 0 1.33 036411 042208 H B
6. 0 22. 55. 54 038414 042576 6. 0 |23 0.24 035711 042523
8. 0 67.11 038130 042415 8 0 |22.57. 3 037356 042372
10. 0 54.33 036827 042183 'H B 10. O 56.17 037167 042206 [H B
12. 0 53.24 035993 042255 D 12. 0 56. 57 036661 042085 D
4. 0 58.42 036434 042028 14. 0 56. 21 036503 041940
16. o 51. 27 036627 041627 16. O 56. 21 036365 041856 D
18. 0 53. 650 038531 042062 18. O 55 28 036137 042171 G
20. 0 52. 1 036299 042126 | D 20. 0 54.22 035388 042236 | &
22, 0 22, 55. 41 034510 042064 L 22. 0 | 22.56.19 034203 041659 L
May 14. o. 0 23. 2.15 0 034833 0042053 L | May 17. 0. 0 | 23. 0. 3 0 ‘034969 0041474
1. 50 3.42 035953 042271 1. 50 2 2 036570 042100
2. 0 3.26 035931 042271 2. 0 2.10 036747 042084
2.10 3.11 036418 042204 | 2.10 2.14 036791 042084 | L
4. 0 23. 1.564 037448 042492 D 4. 0 [ 23. 0. 9 038749 042337 D
6. 0 | 22.56.20 038175 042771 6. 0 |22.58. 3 038467 042306
8.0 56, 52 037863 042496 8. 0 57. 53 037808 042094
10. 0 56. 52 037676 042219 | D 10. 0 56. 25 036850 041902 | D
12. 0 56. 62 037669 041482 | L 12. 0 53. 0 036071 041674 | L
—_— ]

The times of Obeervation of the Vertical Force and Horizontal Force Magnetometers are respectively 2=. 3¢ before, and 2= 30¢ after the time of 'Observation of the Declination Magnetometer.

Rz:gi_ng of Torsion-Circle of Meridional Magnet for Brass Bar resting in Magnetic Meridian, 219°. -
imemfg of T°"_3l0n-Circle for Horizontal Force Magnetometer, 317°. Reading for Brass Bar in the same position,
Time of Vibration of Horizontal Force Magnetometer, 20+-8. . .
of Vibration of Vertical Force Magnetometer in Horizontal Plane, 24+:6; in Vertical Plane, 26s-7.

3580, 3,

DE
May 16, 1300, Maaxar,

v and 159, Letween 22 and 24%; on May 13, between 14» and 16°;
Ma lf‘:iri)ce.:n Force Macner, . Ob and 15.50m; and on May 164, Letween 20b and 22n,
considergh chf,f;gs‘:;::‘i 643 0on May 144, between 100 and 12+; on May 154, 164, and 179, between O and I.50™; '

and on May 144 and 15, between 4% and 6, considerable changes occurred.

__
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DaiLy OBSERVATIONS OF MAGNETOMETERS,

Daily Observations from May 18 to 24.

Gottingen Mean Horizontal Force | Vertical Force . Giottingen Mean Horizontal Force’| Vertical Force a
Time (Astronomical Western Reading in parts | Reading in parts | Time (Astronomical Western Reading in parts | Reading in parts | &
Reckoning) of of the whole Hor. | of the whole Vert.| & Reckoning) of of the whole Hor. | of the whole Vert. ;
Declination Declination. Force corrected | Force corrected | 3 ‘ Declination Declination. | Force corrected | Force corrected | 2
Observation. for Temperature. | for Temperature. | © ‘ Observation. for Temperature. | for Temperature. | O
4 h m o s | d h m o s
May 18.14. 0 22. 52.13 0035050 0041208 L !r May 21.14. O 22. 63. 49 0 ‘038692 0042063 L
16. 0 55. 9 034028 041254 | 16. 0 52. 56 038821 042152
18. 0 54. 30 033858 041541 ‘ 18. 0 50. 1 038736 042331
20. 0 55. 69 034260 041984 L 20. 0 53.22 037885 042186 L
22. 0 22. 58. 39 035076 041952 |H B 22. 0 22. 56. 32 037107 042263 |u B
May 19. 0. O 23. 8.16 0 0353117 0°041803 |[H B | May 22. 0. O 23. 3.34 0 -038227 0042272 |u B
1. 60 4.55 036739 042148 1. 50 7.23 038047 042528
2. 0 5.27 036850 042169 2. 0 7.22 037936 042492
2.10 5 3 036230 042112 H B 2.10 7.19 038069 042466 |u B
4. 0 23. 2.44 036639 042155 L 4. 0 4.40 038479 042659 L
6. 0 22. 59. 19 035746 042253 6. 0 1. 47 040431 042764
8. 0~ 87.47 036070 042010 8. 0 23. 0. 7 041475 042759
10. O 55.28 035362 042062 L 10. 0 22. 54 54 040781 042232 L
12. 0 57.35 035816 041888 |H B 12. ¢ 22. 59. 39 040763 042054 B
14. O 57. 8 035892 041776 14. O 23. 1. 3 037094 042172
16. 0 56. 54 037043 041685 16. 0 23. 0.53 036879 042229
18. 0 54.33 036291 041798 18. 0 22. 59. 37 036226 042217
20. 0 52.48 035131 042104 |H B 20. O 52.41 035802 041741 uB
)22. 0 22. 55.25 034418 041237 L 22. 0 22. 56. 36 036046 041542 L
May 20. 0. O 23. 4.17 0 '036062 0041972 L || May 23. 0. 0 23. 3.58 0°038821 0 -041742 L
1. 50 7.41 038003 042274 1. 50 4. 3 037994 042198
2. 0 .46 037914 042264 2. 0 4. 1 040142 042214
2.10 7.13 037560 042180 L