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INTRODUCTION.

Tue Detachment of the Royal Artillery, appointed to carry on the duties of the Mag-
netical and Metcorological Obscrvatory at the Cape of Good Ilope, embarked in
England in September 1839, on board the ships of the Antarctic Expedition, Erebus
and Terror, commanded by Captain Sir James Clark Ross, R.N., and werce landed at
the Cape, with the instruments destined for the Observatory, on the 18th of March,
1840. The detachment consisted of Licutenant, since Captain, Frederick Eardley
Wilmot, three non-commissioned officers, subsequently increased by a fourth, and two
gunners and drivers.

A convenient site for the Observatory was sclected by the Governor, Sir George
Napier, with the permission of Mr. Maclear, Director of the Cape Astronomical
Observatory, and the sanction of the Admiral commanding on the station, in a portion
of the ground belonging to the Astronomical Observatory, and in its immediate vicinity.
The buildings for the reception of the instruments, and for the accommodation of
the detachment, were erected by Colonel Lewis, commanding the Royal Engincers,
in conformity with instructions from England. They were completed, and the instru-
ments established in their places in February 18413 the record in this volume com-
mences with April 1841.

Whilst the buildings were in progress Lieutenant Wilmot and his detachment were
provided with accommodation in rooms belonging to the Astronomical Observatory,
receiving in this and every other respect the utmost possible consideration and assistance
from Mr. Maclear.

The Observatory was 48 fcet long by 28 wide in the interior, built of 12-inch logs,
weather-boarded and painted on the outside, with lath and plaster on the inside, a space of
a foot being left between the interior plasterand thelogs; it had a pitched roof, covered
with felt as a protection against changes of temperature, and painted. All metal fastenings
were either of copper or of zinc.  The instrument room occupied the whole length of the
building on the south side, and was 17 feet wide by 12 feet high, with double sash
windows. The entrance was through the computing room, which, with a transit room
and a small apartment for books and papers, occupied the whole length of the building
upon the north side, which was further protected from the influence of the sun by a
closed verandah, having doors at each end. The floor of the instrument room was of
Purbeck paving-stone; the pedestals upon which the instruments were supported were
of sandstone, six feet in length, imbedded in masonry to the depth of two feet, and
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ii INTRODUCTION.

disconnected from the floor. Separate buildings were erected for Osler’s Anemometer,
and for the instruments to be employed in the Absolute Magnetic determinations.

From April 1841 to the end of September in the same year, the observations were
made at intervals of two hours, but on the 1st of October, 1841, hourly observations
were substituted, and were continued until July 1846, when the detachment of Artillery
was withdrawn by orders from England, and the charge of the Magnetical and
Meteorological Observations transferred to Mr. Maclear.

The Magnetical Observations from 1841 to 1846 are contained in this volume ; the
Meteorological Observations during the same period will form a second volume.

In 1841, Lieutenant, since Captain, Henry Clerk of the Royal Artillery, was appointed
by Sir Hussey Vivian, Master-General of the Ordnance, as an additional officer on the
strength of the Cape Observatory, to acquire a knowledge of the instruments employed
there, and to assist in the observations. Lieutenant Clerk arrived at the Cape in
December 1841. In June 1842 the peace of the colony being disturbed by an insur-
rection of the Boers, Lieutenant Eardley-Wilmot placed his military services at the
disposal of the Governor, Sir George Napier, and joined the garrison at Cape Town,
leaving the Observatory for some weeks in charge of Lieutenant Clerk. During the
greater part of 1843 the Observatory also remained in Lieutenant Clerk’s charge during
Lieutenant Wilmot's absence on leave in England. Lieutenant Wilmot returned to the
Observatory in October 1843, and in January 1844 Lieutenant Clerk sailed from the
Cape in H.M. hired bark Pagoda, to complete, in conjunction with Lieutenant, now
Captain, T. E. L. Moore, R.N., the magnetic survey of a portion of the Southern
Hemisphere which had not been included in the survey executed by Sir James Ross’s
expedition. In March 1846, on the breaking out of the Caffre war, Captain Eardley-
Wilmot, at the request of the Governor, Sir Peregrine Maitland, proceeded to the
frontier on military duty, leaving the Observatory from that time until July of the
same year in charge of Serjeant Weir of the Royal Artillery, who had been the senior
non-commissioned officer at the establishment since the commencement of the service,
and who, in the trust thus confided to him, acquitted himself with the intelligence and
fidelity of which his previous conduct had justified the anticipation.

The Observatory is in latitude 33° 56’ S., and longitude 18° 28’ 45" East of Green-
wich ; its elevation is only a few feet above the level of the sea.
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MAGNETICAL INSTRUMENTS.
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ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

MAGNETIC DECLINATION.

Declinometer.—The Declination Magnetometer employed at the Observatory of the
Cape of Good Ilope was of the construction described in pages 13 and 14 of the Royal
Society’s Report.

The magnet was furnished with a lens and scale by which it was rendered a moving
collimator, and its position was read off by a telescope placed on a stone pedestal
which was fixed at a distance of about six feet from the magnet. The observations
with this instrument began in March 1841, and the account in this volume com-
mences with April 1, 1841.

For the first few months the magnet was removed monthly for the purpose of sub-
stituting the deflecting magnet used in the experiments of Absolute Horizontal ¥ orce;
but this practice was discontinued by directions from England received in October
1841, and from the commencement of December 1841, to April 1843, the magnet of
the Declinometer was undisturbed. In April 1843, the observations with the three
magnetometers were suspended for the purpose of ascertaining the temperature cor-
rections of the Horizontal and Vertical Force magnets, on which occasion the
torsion force of the suspension thread of the Declinometer and the zero point of the
scale were carefully re-determined. At this period also the apparatus was furnished
with a second external wooden case, rectangular in shape, and lined inside and out
with gilt paper, to protect it more effectually against currents of air which might be
generated inside the circular box. The observations were re-commenced on the 1st
of May 1843, and the magnet continued thenceforward undisturbed to the conclusion
of the series in July 1846.

The coefficient of the torsion force of the suspension thread, determined by Lieut.
Clerk in 1843 by turning the index of the torsion circle 90° alternately to the east
and to the west, was found by repeated experiments 00056 : the arc value of one
division of the collimator scale was 0’ - 7506, consequently the arc value of one division,
as read off by the telescope, was 0'°7506 x 1-00056 = 0'-751.

The division of the scale corresponding to the magnetic axis of the bar, determined
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at the same period by frequent inversals, was found to be 49-4. The prismatic error
of the parallel glass covering the aperture of the case through which the collimator
scale was read was found to be + 0°12; the effect of the copper damper + 0-27 ;
of the horizontal force magnet — 0-32, and of the vertical force magnet 4 0-26.
The sum of the casual corrections is + 0-33 scale divisions ; making the zero point
of the scale 49°4 4+ 0°33 = 49°7.

For the purpose of determining the azimuth of the wire of the reading telescope,
the telescope of the transit theodolite was placed nearly in the astronomical meridian,
and a meridian collimator was fixed on a pillar of masonry a few feet north of the
theodolite room, and was covered with a wooden roof open below to admit air. The
azimuth of the cross wires of the collimating meridian telescope was then determined
by comparing the time of transits of the same stars observed by the transit theodolite
adjusted to the cross of wires, and by the 10 feet transit of the Astronomical Obser-
vatory, taking into account the small difference in longitude between the telescopes.
The azimuth of the meridian collimator being thus known, that of the wire of the
reading telescope was derived from it, by measuring with the transit theodolite the
angle between the cross wires of the one, and the vertical wire of the other. The
azimuth of the reading telescope thus determined in April 1843, was 29° 07’35,
corresponding to the zero point 49-7; or taking the zero point for convenience at 50,
the corresponding declination is 29° 07'°6 west. The azimuth of the reading telescope
was again examined by a similar process at the close of the series in July 1846, when
it was found 29° 07-7.

On examining the abstracts of the observations in the years 1841, 1842, and 1843,
it appeared probable that when the last adjustment in 1841 took place, which was on
the 2nd of December, 1841, a half turn must have been inadvertently made in the
suspension thread when the magnet was finally placed in the stirrup ; and on referring
to Captain Wilmot, by whom the adjustment was made at the period in question, it
was found by an examination of the rough entries of the observations made at the
time that such must have been the case. The bar had been removed in order to
re-examine the magnetic axis, but the observations having been interrupted, and the
magnet replaced before they were completed, no record of the removal had been sent
home. The difference between the readings of the scale division before the magnet
was removed and after it was replaced indicated, however, clearly that some such
accident as that supposed must have taken place. The magnet remained undisturbed
until April 1843, when, on being removed, and replaced in the stirrup when no
torsion existed, a difference was shown of nearly equal amount, and in the opposite
direction to that which had taken place in December, 1841.

The value of a half turn of the thread, or eight scale divisions, has therefore been added
in the abstracts of the fortnightly means, from December 3, 1841, to April 9, 1843.
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MAGNETIC DECLINATION.

Absolute Declination” corresponding to the Fortnightly Mean Positions of the Declino-
meter—Table 1. contains the fortnightly mean positions of the declinometer, and the
mean declination in each fortnight during the whole period that the Observatory was
under the Ordnance Department.

TanLe L.

The Angular Value of one Scale Division ¢f the Declinometer is 0'*751.  The Declination correspond-
ing to the Zero point of the Scale is 29° 07’6 West.  The Zero Scale Division is 50, An increase

in the Seale Divisions denotes a decrease of West Declination.

MEAN SCALE DIVISIONS,

'

WEST DECLINATION.

DATES. - - Cl e
ISt ‘ 1812 1 1843t . IStE ' 1345 ‘ 1816 %lel =42 1813 1S1E - 1S1H 5 1816
| / | j oot | 2004 ‘ 29° 4 {29°+ 12904 | 29°+
i ' i ! i G [
Jan. LtoJan. 14— 443:40#42°5351°76 49-39 47°56  — | 6°56 | 7-21 (627 38'()(5 043
» 15 5 28— 69 #42:6052°65 49753 49°17 | — | 559 7209 5°61 7°95 | 822
» 29 Feb 1l —  #43°83%42:0551°28 50°11 49-35 — 1548 } 7:57 1662 152 | 809
Feb. 12, 25 —— #41°89%42°6351°87 51°22 48:74  — | 7°63  7°13 6°20 6°G8 | 855
5 260 Mardl | —  #43°27%41°9850°67 49°68 48+38 . — | 6:65 ;| 7°63 [7°10 784} 882
Mar 12 ,, 25, --  %42°80%41°4952°10 49°57 47°64 | — | 6-01 1 7°99 6-03 (792 | 9°37
» 260 Apr. 9 - xdd 04%40°9451°32 49°86 4671 | — | 6-0S | 8°40 6°61 7°70 {10°08
Apr. 10, 221 50:69%43-02  }  51-21 49°30 46°19 | 7-08 | 6°8+( { 6°69 813 }10-46
w 23 DMay 6 | 50°97%43°32 1 5205 490°76 48°12 | 687 | 6:62 I 6-06 878 901
May 17 5 20 50‘75:*44'29 50°2051°82 5084 48°26 | 7:03 | 589 | T+35 6°23 6797 | 891
» 21 Juue 3 48:91 %4520 53°G451°99 5120 49-48 | 869 | 514 ) 4-87 6-10 16-70 | 7-99
June 4, 17T 53-77%44:90, 53°0852°75 51:43 50-12 | 4°T7 | 543 | 529 553 (653 | 7°51
s 18 July 1 53-36%45°78 53975356 52:07 50-57 | 5°07  4°77 | 462 4°92 6-05 ] 7-18
July 2, 15 52-17%45°11 53°9853°52 51°53 49:60 | 5°98 | 527 | 4°G1 '4-95 6°45 | 7°90
» 1605 207 52:51 %4570 53-8453-78 51°17 4950 | 572 | 4°68 | 4°72 476 673 | 7°97
s 30 Augd2 | 51°40%45°00 53°9652°68 5154 — | 655 | 5°35  4:62 550 645 | —
Aug. 13, 26| 52470 %4576 53°4152°73 52-08 — ¢ 5°57 | 478 5°04 5°55 604 | —
» 27 Sept. 9| 52°80%46°19 53-1452-41 51°27  — | 5750 | 4°46 | 5°23 5°79 665 | —
Sept. 10 5 23 | 52718 #45°54 52°9852°80 5181 | — | 5:97 | 4:95 | 5°36 5°50 6-24 | —
» 24 Oct. 7| 51-31%46°12 52-1251°63 51°43 1 — [ 662 | 451 | 6°01 6°38 6°53 | —
Oct. 8 =, 21| 52:37%43°75 52:3651:62 5102  — /5831 6°30 | 5°83 638 6°83 | —
» 22 Nov. 41 52:62%43°29 52°1250°15 49°65  — | 5°63 | 664 601 7-49 7°86 | —
Nov. 5, 18| 52:07#43°64 52°7250-18 %48'98 — 605 | 6:38 | 5°55 747 837 | —
o 19 Dec. 2| 50°89%41°68 53365018 4801 . — 1693785 5707 7:47 9:05 | —
Dec. 3 ,, 16 -*43-15:*41-71f 52:9150°89 147:03 | — J 6:75 | 7°83 | 5°41 6793 19°83 | —
» 17T, 31 *43'26’*42'805 53044956 547-23 | ‘ 6°66 | 7-01 | 532 }7'93 968 | —

* 8 Scale Divisions are to be added to

have existed in the suspension thread.
t The Fortnightly periods in 1843 are counted from Jan, 1 to Jan 13, Jan. 14 to Jan. 27, Jan. 28 to Feb. 13, &c., being
one day earlier than in the other years, in consequence of the Sunday happening on the 14th and 28th Jan, 11th Feb., &c., in

that year.

{ Observations suspended.

cach of these numbers, to compensate for a half turn or 180 of torsion, supposed to
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Secular Change of the Declination.—Table II. exhibits the annual increase (+) or
decrease (—) of West Declination, obtained by comparing the fortnightly means in
each year, with those of the corresponding dates in the succeeding year. The fort-
nightly means taken for this purpose commence July 2, 1841, and end July 1,
1846.

TasLe IT.
ANNUAL INCREASE (+) OR DECREASE (~) OF WEST DECLINATION.
DATES. 1841 1842 1843 1844 1845
to to to to to
1842, 1843, 1844. 1845, 1846.
t ! ] 1 !
Jan. 1 todJan. 14 —_ +0°65 —1°94 +1:979 +1-37
' 15 s 28 —_ -+1+50 —1-48 +2-34 +0°27
» 29  Feb. 11 — +2:09 —0°95 +0-90 +0°57
Feb. 12 s 25 J— —0'50 —~0+93 +0-48 +-1°87
s 26 Mar. 11 —_— ~+0-98 —0°53 4074 +-0°98
Mar. 12 ,, 25 — 4+1-98 —1-96 +1°89 | +1°45
» 26 April 9 — 4232 —1'79 | +1:09 | -+2°'38
April 10 ., 22 —0°:24 —0-07 —0°+08 4144 +2-33
, 23 May 6 —0°25 —0-28 —0'28 | 4272 | 40-23
May 17 ,» 20 -1°14 4149 —1-15 4074 4194
, 21 June 3 —355 —0-27 +1-23 +0-60 +1°29
June 4 ,, 17 | 4066 ~0-14 | 40°24 | 41°00 | 4098
» 18 July 1 —-0'30 —015 +0-30 +1°13 +1-13
July 2 5 15 —0'71 —0°66 +0°34 +1:50 +1°45
, 16 ., 29 ~1:04 | +40°-04 +0-04 +1:97 +1-24
» 30 Aug. 12 ~1°20 | =073 | 4097 | +0°86 —
Aug. 13 » 26 —-0'179 +0°26 4051 +0-49 —
» 27  Sept. 9 —1:04 +0°99 +0°56 +0-86 —
Sept. 10 s 23 —-1:02 +4-0-41 +40-14 +4-0-74 —
, 24 Oct. 17 —2'11 41°50 | 4037 +0°15 —
Oct. 8 , 21 +0-47 —0-47 4055 +0-45 —_
5 22 Nov. 4 “+1°01 —0+63 -+1-48 +0-3%7 —
Nov. 5 s 18 ~+0+33 ~0-83 +1:92 ~+0°90 —_
5y 19 Dec. 2 +0°92 —2-98 4240 +1°58 —
Dec. 3 » 16 4108 —2-42 4152 +2-90 —
I 5 31 4035 —1-69 +2-61 +1-175 —_
Mean Annual Increase ; , , , |
or Decrease of West —029 4009 4016 “+1-21 +1-29
Declination . . j|_ g -
Mean of 104 Results -4 0/-49

Hence we may conclude that the West Declination was increasing between the
beginning of July 1841 and the same date in 1846, at an average rate of about 0'-49
in each year. It appears also that the rate of increase was slightly accelerating.

Annual  Variation of the Declination—From the fortnightly means in the five
years commencing July 2, 1841, and ending July 1, 1846, we may derive the
mean declination corresponding to each fortnightly period in the middle year of the
Jive, viz., in the year commencing July 2, 1843, and ending July 1, 1844: thus the
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declination corresponding to the fortnight commencing July 2 and ending July 15,
1843, will be the mean of the five mean declinations of the same fortnight in 1841,
1842, 1843, 1844, and 1845; and so forth. These quinquennial mean values, corres-
ponding respectively to cach fortnight from July 2, 1843, to July 1, 1844, are shown
in column 2 of Table ITI. (pagex.) The mean of the 26 fortnightly values in this column
(29° 06'-64) is the mean west declination corresponding to January 1, 1844, derived
from five years of hourly observation, of which 2% years were antecedent and 2% years
subsequent to that epoch. The differences between the several fortnightly values
and their mean include the effects both of secular change and of annual variation.
The mean sccular change during the five years has been shown in Table II. to be an
annual increasc of 0' 49 west declination.  If the secular change be assumed te take
place uniformly and equably throughout the year, cach of the fortnightly means of the
mean year should receive a correction to the mean epoch, by the application in cach
case of a proportion of the secular change due to the interval measured from the mean
cpoch. These corrections are shown in column 3 of Table I1I., and column 4 contains
the fortnightly values so corrected. The differences between the several fortnightly
values in column 4, and their mean value, v ¥, will then exhibit the mean Annual
Variation as derivable from the mean fortnightly values, or the amount by which the
mecan declination derived from 24 observations in cach day at equal intervals from
cach other, differs in each fortnight of the ycar from the mean of the whole year.
The Annual Variation thus derived is shown in column 5 of Table IIl; the sign +
implying that the Mecan (West) Declination in the fortnight is less than the mean of
the yecar, or that the north end of the magnet is more easterly in that fortnight than
on the mean of the whole year ; and the sign — implying the converse.

It is perceived by this table that when the Declination is obtained from a mean of
hourly observations, the north end of the needle points at the Cape of Good IHope to
the east of its mean or normal position in the year, from late in the month of May
to late in the month of October; and that during the remainder of the year it
points to the west of its mean or normal position. The maximum deviation on
either side somewhat exceeds one minute.
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TasLe IINI.
Annual Variation of the Declination derived from the Fortnightly Means.
Mean Declination Correction Mean Declination Annual
DATES. derived from for Secular corrected for Variation
5 Years’'Observations.]  Change. Secular Change, AV VN
1843
[¢] I3
July 2to July15| 29 05°45 | +°24 | 29 05-69 = ¥ | 4 0-99
,, 16, ,, 29, 29 05°32 + 22 20 0554 =% | + 1°14
» 30, Aug. 12| 29 05171 +°20 29 05°91 =% | 4 017
Aug. 13 ,, ,, 26| 29 05-40 +°18 20 0558 =% | 4 1°09
» 27, Sept. 9| 29 05'53 +*16 20 0569 =¥ | 4 0:98
Sept. 10 ,, ,, 23] 29 05°60 414 20 0574 =Y | 4+ 0°92
» 24 ,0ct. 17| 29 06°01| +-12 | 29 06°13 = ¥ | L 0'53
Oct. 8, , 2I 29 06-23 410 29 06°33 =¥ | 4+ 0°33
» 22 ,Nov. 4| 29 06713 <+ 09 29 0682 =% — 0'16
Nov. 5, , 18| 29 06:76 | --07 29 0683 =¥ | — 0-17
s 19 ,Dec. 21 29 0727 ++05 29 07°32 =¥ | — 067
Dec. 3, , 16! 29 07-35 +-03 20 07°38 =% | — 013
- 17, , 31| 29 07:32 +°01 29 0733 =¥ | — 0°69
1844
Jan. 1 ,, Jan. 14| 29 07°'51 —+01 29 0750 =¥ | — 0°86
» 18, ,, 28| 29 06°89 -*03 29 0686 =¥ | — 0°23
s 29 ,,Feb. 11| 29 07-06 — 05 29 0701 =¥ | — 0°'38
Feb. 12 ,, ,, 25{ 29 0724 ~*07 29 07°17 = ¥ | — 055
» 26 ,, Mar. 11| 29 07°61 | —:09 | 29 0752 =% | — 0°90
Mar. 12 ,, ,, 25| 29 07°46 ~*10 29 07'36 =¥ | — 0713
» 26, Apr. 8| 29 0777 | —-12 | 29 0765 =¥ | — 1:03
Apr. 9, , 22 29 0804 | —-14 | 29 0790 =¥ | — 1-28
» 23 May 6| 29 0764 —*16 20 0748 =% | — 0°86
May 7 s 20, 29 04%°08 —*18 290 0690 =¥ | — 029
s 21 June 3| 29 06°16 —20 29 0596 = ¥ | 4 065
June 4 ’ 17, 29 06°06 — 22 29 0584 =% | J 0176
s 18  July 1. 29 05°51 —24 290 05°27 =% | 4 1°33
Mean, correspondin | . caa
M AN g}, 29 0664 20 06°64=v %L

When, however, we turn our attention from the mean Annual Variation, or that
derived from the declination obtained from a mean of the 24 observations in each day,
to the Annual Variation which is shown by the declination observed at each of the
several observation hours taken separately, we find that the facts present a much more
complex, but at the same time a much more instructive aspect. For the purpose of
exhibiting more fully the phenomena connected with the annual variation, Table IV.
has been formed, showing the mean declination at every observation hour in
each month of the mean year from July 2nd, 1843, to July 1st, 1844 ; each value
entered in the table being the mean of the declination observed at the specified hour
and in the particular month, in the five years commencing July 2nd, 1841, and ending
July lst, 1846. The differences between the mean declination on the 1st of January,
1844, derived from all the observations in the year at any particular observation hour,
and the mean declinations in each month at the same hour, corrected as before for secular






Flerte 1.

Annunal Variation or the Declindlion ac cach ot the 24 Observation hours derived. liome five Years of' obscrvalion.
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The dotted horc;ontal line represents the mean Declination at each hour as obtained, fiom Observalions throughout the live years at that hour only .
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MAGNETIC DECLINATION. xi

change, constitute in each case the Annual Variation which would have appeared had
the Declination been observed only at that hour. Table V.shows the Annual Variation
thus derived for each of the observation hours; the facts have been arranged in this
table, and in Plate I. drawn in illustration of them, in the manner which after scveral
trials appeared the most likely to facilitate their study ; and the few gencral remarks
which follow the table have the same purpose. Table V.is derived directly from
Table IV., and appears to require but little additional explanation. As the particular
object of Plate I. is to show the comparative extent of the range of the Annual Varia-
tion at the different hours, and the positions which the several months occupy in the
range at each hour, the dotted line which represents the mean declination of the year
at each hour, or the mean declination obtained from the observations of the five ycars
at that hour only, has, for the sake of greater convenience and simplicity, been projected
as a straight horizontal line, instead of being drawn according to its varying declination
value at the several hours; in which latter case it would have formed a curve, repre-
senting the mean diurnal variation of the year.

Tansre 1IV.

Showing the mean ( West) Declination at every Observation Hour in cach Month of the Year, derived from
Five Years of Hourly Observation.

Observation Hours. 1841 to 1845, 1812 to 1846, \()S::rl‘n;?ofri;;}:u
CapeTin‘}e, ; T | . T ) ] | (~()fr(;4]s<)1wrlingr
Astropor}ncal July Aug‘u‘st‘ Se»pt. JOctober November;December J:Lr{lxnry February .'\‘lnn:h April [ May J June . Lo January Ist.
Reckoning. 1843.‘ 1843.! 1643.; 1813, 1843. 1843, 1844. 1844, 11844, 1844, 18414.[ 1841, ‘ 1844,

290+ 2004 290°+ |20°4 | 2004 | 2094 | 20o4 logoq ooy 2904 u0°4 l2gvq |ogoy
H. M ' ' i I ' ! [ ' Lo Lo \ ' }T—— ' -
12 34 508 5°42 544 ‘5'77 5°84 | 6°29 | 6°67 | 655 : 722 f7°50 i6'68 568 618
12 34 [4°90 5°24 5°16 5°78 | 6:05 | 6°53 | 6°85 | 659 | 704 ' 7-10 650 [5-42 | 6-10
14 34 4-87 15°10 5-27 £5'97 634 | 682 708 | 678 | 6°98 : 7°12 ;6'46 I5-39 6:18
15 34 475 |4°81 [’5'14 "6'14 6°63 | '7°16 ; 733 | 6°83 ! 7-03 : 7°01 623 |5°20 6°19
16 34 4'57 [4°67 5°11 6°20 | 7-04 | 152 | 7°55 | 6:95 | 7:05 693 6-08 [5-20 | 625
17 34 4-45 4°46 '4°90 6°53 | T-77 | 827 ’r 7:97 {7-06 | 718 ' 681 i5'97 5 14 638
18 34 4-05 3°82 4°06 7+15 1912 9°48 | 863 | 743 | 7'62 694 %5‘54 t‘4:'39 652
19 34 370 3°33 4-48 ‘8‘56 10°50 [10°51 ¢ 950 | 897 | 9:34 770 5°43 4°2] 719
20 34 4:37 4°41 6°04 ‘9‘79 1117 {10°85 110°27 111°06 (1150 1 9:60 7-00 502 8°49
21 34 575 16726 i7'50 9-93 {10°61 [10°34 [10°28 1172 12°54 310'93 ‘8'65 6°56 9°26
22 34 6°89 7-70 8-34 866 | 8-84 884 0 9°26 {1136 |11-31 ;1063 9°34 |7-43 905
23 34 7:02 7-92 7-54 i6'75 7-31 | 7134 1 771 19°36 1 9°12 , 906 |8°71 |7°33 7-93
0 34 6°48 |7°40 6°80 5°04 | 6°00 | 6°26 || 6°34 | 6°82 | 7°23 - 7°19 |7°50 668 6° 64
1 34 589 16°53 5°75 ;4'12 5°03 | 5°42 | 522 1 484 | 5°83 | 6°26 [6°83 6°16 5°66
2 34 514 565 5°07 4:02 | 4:81 | 5°39 | 515 1 4*12 | 528 © 6-39 |6°53 [5°56 5-26
3 34 [5°0504°99 5°11 4°70 | 5°20 | 5°82 | 560 | 4°46 | 564 683 (6°41 5-56 | 5-45
4 34 5:53 5720 4:86 5°65 575 | 6°44 § 6°01 | 526 | 635  7-31 |6°83 6-07 5-94
5 34 596 5°83 518 16‘24 6°20 | 6°50 ? 6°36 | 6°21 1 7:07 57 |7°18 i6‘38 6-44
6 34 16°02 5°85 5-75 6°09 | 610 | 6°65 | 6-69 | 6°59 | 7-26 .« 7°67 |1-16 6°30 = 651
7T 34 597 579 5°69 5°88 | 5°92 | 6°47 | 6°49 | 6°50 | 7°24 767 |7°04 6°23 641
8 34 587 |5°70 |5°69 ;5'84 586 | 6°36 | 622 . 6°42 | 7:14 | 7-63 [7-00 618 J 6°33
9 34 576 5-61 (569 576 | 579 | 630 < 6:29 \ 6:51 | 7°17 7-63 {703 j6'08 630
10 34 562 (566 5°63 15"7.‘3 581 | 6°24 ‘; 6:38 1 6°59 | 7:29 ‘ 7:58 16-89 5704 628
11 34 i5'35 553 '5°56 ‘5'79 580 | 623 6°51 | 6°64 | 7-17 ' 755 1692 i5'80 6-24
_ | ( !
T\‘f&ﬁio‘f’au“?ﬁil}‘s'ss 553 5172 I6'35 6-92 | M°25 | 718 718 | 170 . 71-70 6°91 l5-85 664
Observation Hours } | ‘ ; ' l {\ ‘




xil

ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

TasLE V.

Annual Variation of the Declination at each of the Observation Hours.

+ denotes the North end of the needle being to the East, and —to the West of its mean or normal position in the year at the specified hour.

Cape of Good

Hope Time,

Astronomical | January. | February.| March. April, May. June, July. | August. September| October. |November/December
Reckoning. !
ho om ‘ ‘ / ‘ 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘
12 34 |-0°'47 |-0°31|—0'94 |—1°18 |—0'32 |4+0°73 [+0'87 {4058 {+0°'60 +0'31 |4+0°'28 |—0-13
13 34 |-0'73|—0°43 |—0°84 |—0°86 |—0°22 [+0°91 |+0°97 |+0°68 {4-0°80 +0°22 |—-0-01 |—0-45
14 34 |—0'88 |—0'54 |—0°70 |—0°80 |—0°10 |41°02 {+1-08 {4+0°90 |4+0°77 |+011 [—0'22 |—066
15 3¢ |—-112 |—0°58 |—0°74 |—0°68 |4-0-14 |-1-22 [41-21 {4+1-20 |40°91 |—0°05 [—0'50 |—0-99
16 34 |~1'28 |—0°64 {—0°70 |—0°54 {4035 |+1°28 |+1°45 |+1°40 |4+1-00 |—0°14 |—0°85 [—1°29
17 34 |—1°57 (=062 |—=0'170 {—0°29 |4+0°59 |4+1°47 |41-70 |+1-94 |+1°34 |—0'25 |—1°45 |—1-91
18 34 |—-2°09 |—0'85 |—1°00 [—0°28 |41°16 |+2'36 |4-2°24 |+2'52 |+2°32 |—0'73 |~2'66 |—2'98
19 34 |—-2'29 |—1'%72 |—2°05 {—0°37 {4194 |[+3°2] |4+3:26 |+3°68 |+2°57 |—1°47 |—3:37 |—3-34
20 34 |—1-83 |—2'58 |—-2'98 |[—1:04 |+1°60 {+3:63 |+3°82 |+3°83 |+2°24 |—-1-47 |—2-81 |—2-45
21 34 |-1'00({—2"40|—-3'18 |—1°53 |+079 |4-2°93 |4+3°28 |+2-82 |+1°62 |—0-7T7 {—1+41 |—1'10
22 34 |—0°19 |—2°25 | —2°16 [—~1"44 [—0-11 [4-1'85 |+1°93 |4+1°17 {4057 |+0°29 |4-0'15 |40°19
23 34 |4-0-24 [—1-37 |—=1°09 |—0°99 {—0°60 |+0°83 {+0°68 |—0°17 |4+0°25 [4+1°08 |+0°56 |+0°57
0 34 |4+0'32 1—0°12 |—-0°49 |{—0°41 |{—0°68 |4+0°19 |—0°07 |—0°94 {—0°30 [+1°50 |4+0°58 |+0'36
1 34 |4+0°46 |4+-0-88 |—0°07 {—0°46 |—0 99 |{—-0°27 | —0°46 |—1°05 |~0°23 |+1°44 |4-0°5T7 |40°22
2 34 {4013 4+1°20 |4-0°08 |{—0°99 | —1°09 |—0°07 [—0°11 {—0'57 |4+0°05 |+114 |4+0°39 {—0°15
3 3 |—0-13 |4+1°05|{—0°09 |—1°24 |—0-78 |[+0"12 |40°17 [4+-0°28 |40-20 {4065 |4+0°19 {—~0-39
4 34 |—-0°05|40°74{—0°31 |—1°23 {—0'"71 |[+0°10 |4-0°18 [+0°56 [40-94 |40°19 {4013 |—=0'52
5 34 |40°10 |4+0°29 |—0°53 |—0'99 |—0°'56 {40 29 |4+0°25 |4-0°43 |40°52 |+0°10 |40°'18 |—0°'08
6 34 |~0°16 |—0°02 |—0'65 |—1°02 |—0°'47 |4+0"44 |4+0°26 |4+0°48 |+0:62 |+0°32 |4-0'35 | —0°16
7T 34 |—0°06 |—0°03 |—0°73 {—=1-12 {—0°45 |+0°41 |4-0:21 (4+0-44 {40°58 (4043 40°43 |—0-08
8 34 (4013 | —0°03 |—0°71 |[—1'16 |—0°49 |4+0°38 |4+0'23 |-+0°45 |+0°50 {4+0°30 [40-41 |—0°05
9 34 [4+0°03 |~0°15 |—077 {—1-19 |—=0"55 |4+0°45 +-0-31 |4+0'51 {40°47 |4+0°44 4045 |—0°02
10 34 |—0°08 {—0°25 |—0°91 [—=1°16 |[—0°43 [4+0°57 |4-0'43 [4+0°44 [+0°51 |4+0°43 [4-0°41 |+0°02
11 34 |—-0°25 [—=0°34 |—0°'83 |—1°17 |—0°50 [40°67 {4-0°66 |—0°53 |+0°54 |+0°35 40'38 |—0-01

of the afternoon and night.

year.

On examining Table V. (and Plate I. which has been drawn in illustration of it), we at
once perceive that the range of the Annual Variation at the different observation hours,
which is tolerably uniform from the evening to the early morning, undergoes a striking
increase in the forenoon, reaching its maximum at the hours of 19* 34™, 20" 34™, and
21" 34™, the range during these hours being fully three times as great as during those
By this difference in the magnitude of the range, the
24 hours may be divided into two groups, which it may be convenient to study in some
measure separately.
Commencing with the group in which the Annual Variation has the smaller range, ¢. ¢.,
from the evening to the early morning, we find that from the early evening to 13" 34™
inclusive, the month of April occupies always the western extreme of the annual range ;
that is to say, the north end of the magnet is, in the month of April, at all these hours
west of the position which it occupies at the same hours in all the other months of the

If we further trace the course of the annual variation in this group of hours,

we find that, commencing with April, the north end of the magnet progresses rapidly
towards the east, June, July, August, and September being closely congregated
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at the eastern extremity of the range. In the remainder of the year, viz., from Sep-
tember to April, the progression is generally towards the west, the monthly change
being more equable; the different months not, however, always retaining their regular
order of succession.

If wenow direct our attention to the other group, viz., from 14" 34™ to 4* 34™ inclusive,
we are naturally led to look for its characteristics at the three observation hours at
which the range of the Annual Variation attains its maximum development, viz., at
19" 34™, 20" 34™, and 21" 34™. Here we perceive the months of June, July, and August
still occupying the eastern extremity of the annual range, whilst the months from
October to March are congregated, though by no means very closely or in regular suc-
cession, near the western extremity ; whilst April, May and September are found at
intermediate points of the range, but retaining always the order of succession already
recognised for these months. The change from the characteristics of the one group to
those of the other is on the whole progressive at the transition hours, though there are
some remarkable anomalies, amongst which may be noticed that at the hours of 0" 34™
and 1" 34™, Augustis found at the western extremity, and at 2" 34™ and 3" 34™ I"cbruary
is found at the eastern extremity, of the annual range ; and that June and July, which
at each of the eighteen hours, from 5* 34™ to 22" 34™, are found, as alrcady stated, near
the eastern extremity, descend progressively towards the west from 23" 34™ to 1" 34™,
at which latter hour the north end of the needle is in those months to the west of its
mean position in the year; from 1" 34™ they progressively return, until at 5" 34™ they
resume their more customary place near the eastern extremity of the annual range.

The mean position of the north end of the magnet in the month of April is through-
out the whole 24 hours west of its general normal position in the year, and in the
month of September east of the normal position at all the hours of observation except-
ing O" 34™ and 1" 34™

The range of the annual variation in proportion to the time in which the change
takes place is greatest from March to June, and (in the opposite direction) from August
to October, at the hours of 19" 34™, 20" 34™ and 21" 34™. The declination determined
by a single daily observation made between 20" 34™ and 21" 34™, undergoes between
March and June an alteration not much less than the whole range of the diurnal varia-
tion in any month of the year, and greater than the diurnal variation during nine
months of the year.

In considering the relative positions of the different months in the annual range, and
their changes of position in the range at different hours of the day, we cannot fail to
notice resemblances on the one hand and contrasts on the other, indicative of the
relation which the several months bear to the sun’s place in the ecliptic. Thus June,
July, and August, are congregated together near one extremity of the range during a
large portion of the 24 hours; and, in their changes of position at the other hours,
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move for the most part in the same directions at the same hours. These months may
thereforc be classed together as a solstitial group ; and from similar characteristics of
agreement in position and in the time and direction of the changes they undergo,
November, December, and January, form a second solstitial group, antagonistic to the
former, inasmuch as June, July, and August, are at one extremity of the range at the
hours when November, December, and January, are at the other. The changes of
position of the two groups take place also about the same period of the day, the change
commencing rather earlier in the casc of November, December, and January, than in that
of June, July, and August ; and being in opposite directions, the relative position of
the two groups becomes thereby reversed, June, July, and August, being in the fore-
noon to the east, and in the afternoon to the west of November, December, and
January. Each of the solstitial groups is found at different parts of the 24 hours on
opposite sides of the mean or normal line; in which respect they contrast with the
cquinoctial months of March and September, each of which shows a decided tendency
to adhere to one side only of the mean line, but in this respect presenting to each other
the remarkable contrast that September keeps almost invariably to the east, and March
to the west of the mean line.

The circumstance that so many of the months are on opposite sides of the mean line
at different hours of the 24, is the recason why the mean Annual Variation, or that
derived from the mecan of all the observation hours, is so small in amount, when
compared with the variation at many of the hours taken separately. The mean annual
variation is in fact for the most part, a series of residual and not of absolute values ;
and as such can impart but a very imperfect apprehension of the intricate but obviously
systematic operation of the causes concerned in producing the Annual Variation. The
instruction to be obtained from the mean Annual Variation is therefore necessarily very
inferior to that which may be gained by the study of the more perfect representation
of the phenomena which is here attempted ; in their general aspect they appear to be
well suited to elucidate the important problem of the mode in which the solar agency
operates in producing the annual and diurnal magnetic variations, and to supply a
critical test for the various hypotheses which may be adduced for its solution.

Plate II. represents the same phenomena of the Annual Variation at the several
observation hours, but arranged according to their proper declination value. In this
plate consequently the line D D, representing the mean declination of the year as
severally derived for each of the observation hours from the observations at that hour
only, and which in Plate 1. is projected as a straight horizontal line, here assumes its
true figure in respect to the variation of the mean declination at the different hours
of the day. The declination scale of this plateis the same asthat of Plate I.; thedark
vertical lines represent, as before, the range of the annual variation at each observation
hour, and the small cross lines the positions of the several months in the respective ranges.



Flede .

Annual Bange ai the several observation hours skewn e Declination Taluwe.

- howm hom R hm hm howm hom hom hm how howm hom ko hom ko hm o howm hom R hom howm ko b oy hom
i Loca! Thme. 12 34 1534 Fob 1334 1654 1734 1854 19534 2034 ot 2234 2354 O0f 13-k b Bk 434 53k God Tod 834 00k wsd N e Lecal Tone.
EELA LA T s o L St Aol ook 4 i B RS S LYTe
Dec™ West - : cod : i Dec!! West.
; [ { . g : '
. : [ i .
| ! '
f . | ;
- 74 i '
! ; : ; [ . ;
! i | N
o . ' .
29° 04 ; 7 I 7S e S I T )
2 10 2
; ; | : i . .
; i . 64 .
i : S 20
. 7y 1 )
- o S ) : 104 ‘ i
T i
Co 0 .
1. 7 T :
29%05 [ - R 2905
7 a £ T G S .
B S T O 3 .
) 6 ] 5
P3 F 6 r (A 1
. i 5
3 i .
N U S ) 7 r
; 2
: 29°06 | b S 23 I /1 20" 06"
- it ﬂ e _ 1 20%06
! e e
| Dot o} 12 D
I | 1
: | 5 7
D S 7 i 6
| . ’
; Ml . M
: ! 2 . 5
: : ] RS 7+ . : R
w2 07" | 2 S i ; 4 5 T o7’
' . 5 - - 21N - - — .
: T 3 7 O Y 2 S 1 sE 3 29,07
[ 4 1 3 :
T4 31w} 5, 5, B s} s}
S SR et SR T-1 T T3 A 3
- i 1 -t -1 4+ T 3
[ e i - 3 3 R :
R T L T 4 23 {
T e e | i 42 p o
!, RS SO S S A B B I sl R h. * '
! l ! i ; ‘ ny 3 ! i i
C er| | b - | :
! 0% 08" | ; 2 3 i} B oL B S 29708
. L (S L o} -4 ] ;
t A 1 |
| . §2) i
! . * B (3% :
i b ST | 5 ]
: . B T 5 i H o : i
- ' - - LS S 15 wLi1 . d |
- - i H 8 . H
| H : !
.- y ny! ; :
! . L 21} - . H .
; 20%.00 — N2 JUNNS SN N N N RO R N — | 2909
| 3 - b '." % P ) .
! ! - ) - X
: - : 3 51 al : t |
> ) ’ !
; ozl o ‘l ,’
i . 4 . i |
| t :
| ' 10, :
! ' : ;
; . ; 04 M I .
200 SO 4 e e e 29%10
L35 ] R !
i - 12 .
i 1, ; '
12
i 4.
wy
. + -
209 31 - S - N [ S B4t R | |
21
| ul
i 3
. 7 !
' i
sl i
| 1
! 2 1
: 20 e e JEE e [ IR 3 A VS |
! |
) i
g ;
i |
i |
o Dee M Wesi sl Dec™West. “
N e bon o K w T e T W R R hm R om  hom R hom ko hom how Thow  hom ]
v Laed T K S50 1051 wil sl wst usdl ok s 254 530 141 IEL 6dT 750 840 051 1051 w5 Local Tome.!
i







MAGNETIC DECLINATION. XV

The months are indicated by numbers according to the order of succession, commencing
with January as 1, and ending with December as 12. The line M M marks the
mean declination of the year 29° 06'*6 west, corresponding to the mean epoch of
January 1, 1844.

A remarkable circumstance strikingly shown by this plate is, that the Declination
observed during the three hours before noon is, throughout the year, almost always
west of its average value in the year; and during the three hours after noon, as
generally east of its average value.

Diurnal Variation of the Declination.—Table V1. (pages xvi-—xix.) exhibits the
Diurnal Variation derived from the monthly means of the hourly observations from
October 1841 to June 1846 inclusive. Table VII. (page xx.) exhibits in onc view
the mean Diurnal Variation in each month of the year derived from the results in
Table VI.; and Table VIII. (page xxi.) exhibits the mean hourly position of the
magnet in each month of the year relatively to its mean position in the month. From
the numbers contained in Table VIII. the march of the Diurnal Variation in cach
month of the year has been projected in Plate III. as affording a convenient means
of examining the influence of season on the direction in which the magnet moves at
the different hours of the day; as well as of bringing under notice, perhaps more
conspicuously than heretofore, the remarkable correspondence in the phenomena at the
Cape of Good Hope and St. Helena, by means of the comparison which it affords with
Plate III. of the 1st volume of the St. Helena Observations, both being projected upon the
same scale. On the most cursory inspection the resemblance cannot fail to be impressive ;
and when examined more carefully the peculiarities of the opposite motion of the
north end of the magnet, from 14 hours to near noon, according as the sun is in the
northern or the southern signs, and of the strongly contrasted variation in the successive
months of September and October, are found to be as remarkable at the Cape as at
St. Helena. With regard to the precise date of the transition from the form of the
September to that of the October projection, it may be seen, by comparing the fort-
nightly means of the variation taken on either side of the 21st of September, to be as
nearly as possible coincident at both stations with the day of the equinox.
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ADJUSTMENTS,

Tasre VI.
Diurnal Variation of the Declination in the several Months, from April 1841 to June 18486.

The lowest Monthly Mean occurring at any observation hour is taken as the Zero for the Month, and corresponds to the extreme

ABSTRACTS, AND COMMENTS.

Local Time. | Oh 34™ | 1h 34™ | 2h 34™ | 3h34™ | 4h34m | 5hgqm | gh 34m | 70 34™ | gh 34™ | 9h 34™ | 10h 34™
! 1 ! 1 1 1 1 ! ! 1
% 1842 4+ 56 6 02 5-71 489 4-50 4-11 3:93 4-01 426 4117 388
ﬁ 11843 3:03 355 341 289 266 281 288 2:92 3-07 325 329
=) 1844 4-206 511 513 4-87 4°63 4-30 3:71 3-817 4-20 4-22 411
ﬁ l 1845 4-26 603 6°64 6317 587 5°19 4-40 4-178 4°:95 470 4:60
- t 1846 543 642 6-59 6+19 555 504 4°86 5-23 567 546 5417
Reduced Means| 3°%75 507 5-14 4°68 4-28 393 360 380 4-07 4-+00 3:91
:j 1842 | 5°34 | 6:49 | 675 | 6°20 | 586 | 464 | 472 | 4:62 | 4:44 | 441 | 444
% | 1843 | 541 | 660 | 674 | 635 | 574 | 501 | 481 | 488 | 4'98 | 4°92 | 4-178
S <1844 | 609 | 852 | 946 | 907 | 808 | 688 | 645 680 | 6°97 | 675 | 6°83
2 1845 | 5m0 | 813 | 9:05 | 856 | 778 | 6'84 | 6-21 | 6°15 | 6°27 | 6-24 | 624
B Q1846 | 499 | 768 | 9:06 | 9'13 | &34 | 7118 | 6°49 | 6°71 | 6'84 | 676 | 6742
Reduced Means | 5°51 748 821 7+ 86 706 6°11 5-74 | 5°83 5+90 582 574
A [ 1842 537 629 631 558 465 4-32 446 4+35 4-50 425 i 3°88
E J 1843 4-30 5+58 5°84 565 517 4-60 4°+48 4-50 4-48 4-49 431
i 1844 5+38 6°63 721 6°93 6°30 571 541 549 5971 5-%6 561
= I 1845 576 6°90 7:29 7-11 6-39 540 507 502 522 539 534
{ 1846 588 8:32 9-178 936 8-34 7-317 7-17 7-29 721 7:08 725
Reduced Means| 532 6°172 7-27 6-91 615 546 5+30 +31 5-40 1 537 1 5°26
[ 1841° 2-81 —_ 3:98 —_— 3°32 — 267 — 2:173 — 2°49
5 J 1842 351 3:96 341 2-87 233 2-27 2-16 2:33 2°36 2°36 2°18
) 1843 | — — — — — — — — — —
£ 1844 364 4°63 4-23 384 3+51 311 2:93 2-18 3:02 320 323
< l 1845 4-55 555 5+39 4-68 4006 402 3°86 3°94 97 3°'89 399
1 1846 457 5° 86 6:00 545 510 4-71 4-72 453 4+40 435 465
Reduced Means 4‘07. 5:00 4-76 4-21 3-175 353 3-42 339 3-44 3°45 3:51
[ 1841° 1-75 —_— 2°81 —_— 262 —_— 1:88 — 1-88 —_ 1-93
1842 2° 00 266 2:90 2:908 2°48 2:09 2+15 2:36 2:45 2°42 265
: | 1843 1°39 1°97 233 248 1°'93 165 163 1+80 1-91 159 1-8%
= ] 1844 1'67 204 217 209 162 1°46 1°51 1:65 175 171 2:03
11845 2:08 3°11 379 4-02 369 317 3:20 3:34 3°42 342 344
l 1846 2:03 2:68 285 304 2:96 2-36 238 2-40 214 2-14 224
Reduced Means 1-83 ‘ 249 i 2°8] 292 2:50 2°15 2117 231 2:33 2-30 2°45
1841® 071 —_ 149 —_ 117 -— 064 —_ 091 —_ 0°98
1842 0-74 1-33 174 1-76 131 094 0°96 1-00 0-178 104 1-28
; 1843 134 2:09 2-62 252 200 176 182 2:02 213 219 242
~ | 1844 044 120 2-03 202 1°50 1:29 1-37 140 1°49 164 1-70
1845 0-70 104 1-69 187 1:317 1:01 106 119 1-39 1-48 1:61
l 1846 0-50 067 1-27 118 0-61 025 0°-35 0°33 042 0-36 0-42
Reduced Means 0:74 127 187 1:87 1'36 1:05 1°11 119 1:24 1°34 149

® Not included in the means.
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Westerly position of the North end of the Magnet.

DIURNAL VARIATION OF THE DECLINATION.

TasrLe VI

Diurnal Variation of the Declination in the several Months, from April 1841 to June 1846.

The hours are those of Mean Solar Time, astronomical reckoning.

xvii

110 34™ | 128 34™ | 13" 347 | 14b 34™ | 15h 34™ | 16h 34™ | 17h 34™ | 18b 34™ | 19b 34™ | 20h 34™ | 21h 34™ | 20b 34™ | 23 34™
1 ! ! 1] 1 ! ! 1] 1 i B ! 1 B 1
356 | 350 | 34l | 3-24 | 291 | 271 | 242 | 1°70 | 0-89 | 0°00 | 006 | 1'13 | 279
3711 | 296 | 277 | 251 | 217 | 1°91 | 146 | 0-68 | 015 | 0700 | 1-07 | 2-24 | 293
411 | 3-98 | 382 | 349 | 331 | 3°17 | 269 | 226 | 1448 | 0'59 | 000 | 088 | 265
459 | 431 | 4°09 | 391 | 390 | 365 | 347 | 336 | 254 | 1-28 | 000 | 030 | 1-97
5:30 | 5°16 | 4'88 | 4°66 | 4°20 | 402 | 3'32 | 207 | 0767 | 000 | 069 | 238 | 431
377 | 362 | 343 | 320 | 296 | 273 | 231 | 1°65 | 079 | 0:01 | 0700 | 1:03 | 257
453 | 471 | 4'87 | 431 | 421 | 412 | 376 | 308 | 176 | 0'32 | 000 | 173 | 348
4:99 | 5°00 | 5°01 | 480 | 461 | 4'48 | 4-23 | 3'61 | 2°15 | 0'54 | 0700 | 1°10 | 313
669 | 696 | 6°84 | 676 | 660 | 6°51 | 6-45 | 6-21 | 4'52 | 1°91 | 000 | 041 | 305
616 | 6:21 | 597 | 587 | 581 | 5°66 | 566 | 5°38 | 3°90 | 163 | 0:00 | 071 | 3°16
6°06 | 6:03 | 597 | 6°00 | 6°26 | 6°12 | 6°26 | 620 | 4'48 | 191 | 0:00 | 0°15 | 199
569 | 518 | 513 | 5°55 | 5°50 | 5°38 | 5°27 | 4-90 | 336 | 1°26 | 0700 | 082 | 296
4°26 | 4'30 | 461 | 4°68 | 4'60 | 4'44 | 4°18 | 3-47 |.1'52 | 0700 | 010 | 1'89 | 398
438 | 434 | 454 | 451 | 4°36 | 441 | 4°30 | 396 | 287 | 1-07 | 0:00 | 013 | 265
574 | 5°67 | 574 | 5°92 | 5°81 | 518 | 5°81 | 5-47 | 365 | 1°07 | 0°00 | 147 | 3'63
554 | 531 | 543 | 563 | 568 | 576 | 5°48 | 5°00 | 3-22 | 1-02 | 0-00 | 152 | 3'84 .
7007 | 7°09 | 7-30 | 7-20 | 724 | 721 | 7'16 | 6°83 | 4'83 | 2:04 | 0°00 | 0-68 | 308
538 | 5°32 | 550 | 5°57 | 5'52 | 5°50 | 5°37 | 4:93 | 3-20 | 1:02 | 0700 | 1-24 | 3-42
— 2:90 — 3-21 - 363 — 3:15 — 000 — 0-12 -
2:30 | 2-49 | 2-87 | 2-95 | 317 | 328 | 350 | 337 | 279 | 137 | 000 | 020 | 179
344 | 3-24 | 399 | 390 | 408 | 421 | 437 | 4-14 | 302 | 1419 | 000 | 044 | 1-91
4°06 | 3'81 | 402 | 408 | 390 | 396 | 408 | 3-89 | 3-00 | 1-09 | 0°00 | 056 | 243
445 | 4'56 | 503 | 490 | 5°13 | 5:22 | 5'31 | 5°21 | 4°36 | 1'62 | 0°00 | 0°29 | 2-09
356 | 353 | 398 | 396 | 4:07 | 4°17 | 4°32 | 415 | 3-29 | 1-32 | 000 | 039 | 206
— | 2388 | — | 31 — | 347 — | 3m | — | 249 | — | o000 | —
272 | 279 | 293 | 2:94 | 309 | 311 | 317 | 3'59 | 377 | 225 | 0:68 | 0:00 | 069
1'84 | 2:61 | 2:80 | 281 | 3°11 | 315 | 317 | 357 | 3-88 | 248 | 07 0:00 | 0-42
2:06 | 212 | 236 | 2°47 | 281 | 288 | 308 | 323 | 3:26 | 1:91 | 054 | 0:00 | 0°49
333 | 3-31 | 338 | 3:39 | 3:47 | 3:48 | 3-71 | 4°15 | 4°27 | 2:48 | 071 | 000 | 0-74
2°09 | 2-38 | 2:66 | 2°75 | 303 | 3°59 | 368 | 446 | 435 | 2:43 | 068 | 0:00 | 077
241 | 264 | 283 | 2°87 | 310 | 3°24 | 336 | 3°80 | 3°91 | 231 | 0°68 | 000 | 062
— | 148 | — 180 | — | 2710 | — 2-31 — 228 | — | ¢o0 —
143 | 1'52 | 170 | 1°91 | 1-97 | 1'86 | 1°93 | 235 | 296 | 224 | 078 | 000 | 006
252 | 269 | 286 | 3'09 | 329 | 321 | 3:26 | 351 | 3'82 | 250 | 0792 | 000 | 030
1°95 | 188 | 2:16 | 2°26 | 2:36 | 2°30 | 243 | 275 | 3-24 | 2:46 | 0°96 | 000 | 002
1149 | 158 | 1°69 | 169 | 1-78 | 1°84¢ | 1-94 | 235 | 3:28 | 2:61 | 1-01 | 000 | 0-08
076 | 1-04 | 158 | 1°25 | 1-73 | 1-90 | 1-83 | 1°97 | 276 | 2:°09 | 065 | 0°00 | 0-02
1163 | 1°74 | 2:00 | 204 | 225 | 222 | 2:28 | 259 | 321 | 2:38 | 086 | 000 | 010

® The observations were suspended during the month of April 1843, and the instruments readjusted,
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xviii ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

Tasre VI.—Diurnal Variation of the Dectination in the several

Local Time. 0t 34m™ 1" 34m ot g4m | 3h g4m 4P 34m | b 34m 6" 34m | nh34m | gk gqm | gh 34m | Qb 34m
1 1 1 r 1 ] ] - 1 ! -I 1

[ 1841° 0-71 —_ 202 — 1-176 — 1-19 —_ 1-41 —_ 157
o l 1842 0-42 060 1-11 122 0°59 023 0°13 011 035 0°43 0:49
; 4' 1843 0°80 1°58 210 209 192 1-43 1379 1-31 1-46 1-40 1°58
= 11844 068 1-39 2:26 2°50 2:07 1°46 158 1'70 162 193 2'13
[ 1845 0:50 1°14 2:35 2:54 1176 112 1-16 125 1-31 1:49 1°63
Reduced Means 0°58 1°16 1'94 2:07 1°52 1-04 1°04 1-07 117 129 1-44
. ( 1841 0417 —_— 200 —_ 218 — 1°61 —_— 1°58 —_ 1°65
a ! 1842 0°63 152 2:66 319 2°90 2+117 232 2-29 256 256 251
5 < 1843 060 1°51 2:09 2:66 2-39 1-97 2:10 2+18 227 252 2°63
é’ ' 1844 0°62 1-84 299 381 3:42 2-66 2-64 271 263 2-178 268
{ 1845 064 1-22 224 324 3°01 2°09 2:00 213 2+38 2-39 212
Reduced Means 0-62 1°52 2°50 3-°23 2°93 2:22 2:29 234 2:46 256 2+49
g 1841° | 1°34 — 3-447 — 2-62 — 237 —_ 2-26 —_ 226
= 1842 1-58 3+07 413 450 400 355 3°50 365 353 3:62 358
E 1843 123 1°95 2:04 1176 150 1-37 1:58 1°65 1°83 1-80 185
by l 1844 1-88 2°80 3:33 3°46 313 2:91 2°81 2:91 284 2-88 311
&% 1845 164 2-72 3-31 3:37 314 2:66 2:65 2:69 2-79 2:72 274
Reduced Means| 158 264 3°22 321 2:94 2°57 2:64 2-13 275 2-76 2:82
o 1341° 420 513 5+36 4461 381 3-13 2-83 3:02 2°74 3°18 325
g 1842 4-93 5+82 6°00 536 4:51 3178 403 4-18 4-41 4°26 4-38
5 1843 4-29 4-99 514 467 3:94 3°50 3'66 393 4:08 4-12 4:05
5 1844 4-175 5-65 5:65 4+74 3:59 3-21 353 374 311 3-80 3°99
© (1845. 633 | 1746 | 766 | 6°79 | 5°59 | 485 | 516 | 5°39 | 5°46 | 5°50 | 5°25
Reduced Means| 4-90 581 5:96 5-23 4-29 369 3-84 4:05 409 417 418
5 1841* 513 5+90 624 559 4-81 - 26 431 4+41 4+29 450 4-23
@ 1842 549 6°50 661 6°12 571 5°46 559 5°88 5-96 6°01 586
5 1843 421 5-34 579 519 534 4-85 4-81 490 502 5-03 511
s l 1844 531 638 641 601 530 4°95 4:95 4-88 500 507 5:22
Z 1845 582 6°63 6116 641 594 538 5176 6-117 6°34 6°35 6:41
Reduced Means | 5°19 6-15 636 598 543 498 5:08 526 532 5-39 537
& 1841° 427 5°43 5-40 535 4-24 4-23 3°80 4:08 3:99 396 4°02
A 1842 4-01 416 4°86 4+26 3:91 4-14 4°01 3:95 413 4-10 4-23
Z 1843 3-26 4-12 4-39 411 390 3-89 365 374 3°84 4:07 397
2 l 1844 562 6°15 571 4-95 4-34 4-25 4-4]1 4-74 485 5-01 519
] 1845 606 6°93 7-18 6°66 5-97 5°53 5:33 559 587 5-87 5+88
Reduced Means | 4°60 5-44 5417 504 4-43 4-37 4°20 438 4°50 456 4:62

® Not included in the means,



DIURNAL VARIATION OF THE DECLINATION. xix

Months from April 1841, to June 1846—continued.

118 34™ | 197 34m | 132 34m | 147 34m | I5b34m | 160 34m | 170 34m | 184 34m | 19" 34m™ | 207 34m | 21" 34m | 22" 34™ | 23" 34™
1 1 I [ 1 1 I 1 1 ] 1 ! I
— 2:03 —_ 292 — 281 — 293 — 270 — 0°00 —
0+98 1-43 1°87 1°63 1-90 2°00 2:14 3-08 2:92 2°09 1-23 0-42 0°00
1:96 236 2:51 2-81 2°88 312 3-21 335 3:62 2-68 0-98 0°00 0-08
2-21 2-43 251 260 2:63 2:43 2+ 81 3117 3-89 2:99 1'51 032 0°00
1-179 1-88 1'99 1-89 1'85 2:00 2-27 2:172 3-81 3°20 1'68 037 0:00
1-472 201 220 2-21 2:30 ‘ 2-44 ' 2°59 306 354 2:72 1:33 026 0-00
— 193 —_ 2°39 —_ 276 — 346 —_ 3:30 —_— 0°00 —
2+55 2°86 304 3-30 3:44 3:46 3:95 4-41 4-90 3+65 1:59 0-217 0°00
2-80 283 3:05 2:93 326 3-41 355 4-32 503 368 1-82 0°38 0°00
2:90 3:04 315 3-38 3-68 3-83 3-87 4-170 538 3+81 1-82 044 0°00
2°30 2:36 2-41 2+41 2-89 309 316 3+95 4-61 345 1:73 034 0°00
264 277 2:91 3:01 3-32 345 3:63 435 4-98 365 1°74 0°36 0°00
— 2-85 — 307 —_ 3+31 —_ 4-11 — 1:70 — 0°00 —_
3-47 3'59 3:94 3-99 4-12 4-11 429 549 521 342 1:40 000 035
1:90 2-00 2017 1:99 2°21 2:00 2°10 2-60 2°66 1-41 0°14 000 041
314 3°26 324 3-33 348 3:49 313 477 4-32 251 0-88 0°00 061
286 2+178 296 2:904 296 3°20 332 446 4-22 2-38 0-92 0-00 060
2-84 291 305 3:06 3-19 3:22 336 4-33 410 2-43 0-84 0°00 049
3-19 3:51 3'54 3-46 2491 2:82 2+ 40 194 0-85 0°20 0'00 093 2:53
4+41 4:39 4-31 415 390 3173 3+56 296 1-61 0-25 000 1-22 318
4:21 | 4°00 4-08 3:87 3°82 362 3-38 2-82 1:22 0°02 0°00 119 2:99
3-96 3-99 3:90 3-62 3°59 3-38 320 258 1-51 0-16 0°00 1-29 3:05
5:04 4-92 4-92 472 4-72 462 444 3:60 1-66 007 0°00 1:70 4°13
4-16 416 415 296 379 3'63 340 278 1-37 0°14 0°00 1:27 3-18
450 4-38 4:46 3:99 345 3°12 2-44 1:23 026 | 0-00 0-54 2:15 370
584 582 552 5-30 513 465 379 234 074 0°00 0-68 2-23 4-05
505 504 416 4+65 4-31 4-01 3-41 2°26 0'85 0-00 0-32 1:71 3-18
5-24 5-18 492 4:63 450 4-16 337 2-11 0-80 0°00 047 1:96 3-83
624 6° 27 6°01 564 5°34 479 404 2+32 075 0-00 0-83 290 462
537 5+34 513 4-84 455 4-15 3-41 2+05 0°68 0-00 0517 2-19 3-88
4-08 4-41 381 | 3-32 296 263 205 1-16 0-44 0-00 0-13 1-43 2-83
4-11 3:99 313 ! 3-38 3-05 276 2°08 0-86 0°00 0°20 1'11 2-43 3:20
4-08 3-87 352 | 335 2°96 2°68 2°12 1-23 039 000 0-32 1'29 257
5-22 4-95 4-92 4-78 4-36 3:85 2°90 1-41 0-33 000 0°62 2-46 4-42
5°85 587 5°82 5+54 5°317 4-96 400 2-45 019 0°00 0:59 266 47
4-63 458 432 } 4:03 370 3-34 2-59 1°38 035 0°00 0°51 2:01 352
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ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

TasLe VIIL
Ezhibits in one view the Mean Diurnal Variation in each Month of the Year, derived from the Results
in Table V1.
Mean Time’CﬂPE}i‘ 0h34™ | 1h34™ | 2h34m | 3h34™ | 4h34™ | 5h34™ | Gh34™ | Th34m | gh34™ | ghgqm |10h34™ (] 1b34™
of Geod Hope.
4 [ ] 1 I 1] 1 ! r 1 ! i
January . . | 375 | 5°07 | 514 | 4°68 | 428 | 3°93 | 3°60 | 3-80 | 4°07 | 4°00 | 3-91 | 3°177
February 5:51 | 7°48 | 821 | 7+86 | 7:06 | 611 | 574 | 5:83 | 5°90 | 5°82 | 5°74 | 5-69
March . . |5°32|6°72|7°27|6°91 | 615|546 | 5°30 | 5°31 | 5°40 | 5°37 | 5°26 | 5°38
April . . | 4°07|5°00 | 4°76 | 4°21 | 375 | 3°53 | 3°42 | 3:39 | 3°44 | 3:45 | 3°51 | 3°56
May. . . |1°83| 249|281 2:92|2°50|2'15|2°17|2:31 (233 | 2:30 | 245 | 2-41
June . .| 074|1°27|1°87|1°87(1°36|1°05|1-11|1°19|1°24| 1-34 | 1°49 | 1-63
July . . 1058 |1°16 | 1°94 | 2°07 | 1°52 | 1°04 | 1°04 | 1°07 | 117 | 129 | 144 | 172
August . . 062 | 152 | 2'50 | 3-23 | 2-93 | 222 | 2°27 | 2:34 | 2°46 | 2'56 | 2°49 | 2°64
September 1'58 | 2°64 | 3:22 | 3-27 | 2-94 | 2°57 | 2°64 | 2°73 | 2*715 | 2°76 | 2°82 | 2°84
October . 4-90 | 581 | 5°96 | 5°23 | 4°20 | 369 | 3'84 | 4°05 | 4°09 | 4°17 | 4°18 | 4°16
November . | 5°19 | 6-15 | 6°36 | 598 | 5°43 | 498 | 5°08 | 5°26 | 532 | 5°39 | 5°37 | 5°37
December . | 4760 | 544 | 5°47 | 5°04 | 4°43 | 4°37 | 420 | 4'38 | 4°50 | 4'56 | 4'62 | 4°63
hi‘;agoﬂmﬁ’fal’e} 12034™1 3h34™(] 4h34™(15834™16b34™ 17P34™ 18834™ 1 9P34™ |20834™ 21h34m|99h34™ 2ghgqm
pe.
1 1 ! 1 1 ) ! [ 3 ! 1 !
January . . | 3°62 | 3°43 (320 | 2°96 | 273 | 2°31 | 165 | 0°79 | 0°01 | 0°00 | 103 | 257
February . | 578 | 5+73 | 5°55 | 5°50 | 538 | 5°27 | 490 | 336 | 1*26 | 000 | 0°82 | 2:96
March . 532|550 | 557 | 5°52 | 5°50 | 5°37 | 4°93 | 3°20 | 1°02 | 0°00 | 1°24 | 3-42
April . 353398396407 |4°17|4°32|4-15 (329|132 |0°00 | 039 | 2:06
May . . |2'64|2'83|2°87|310|3°24|3'36|380 391231068 000|062
June. 1-74 | 2°00 | 2°04 | 2°25 | 2+22 | 2°28 | 2°59 | 321 | 238 | 0°86 | 0°00 | 0°10
July . .| 201|220 |221{2°30| 244|259 306|354|2172]|1°33|0°26|0:00
August . . | 2°77 | 2°91 [3°01 | 3:32 | 3°45 | 363 | 4'35 | 498 | 365 | 1-74 | 036 | 0°00
September . | 2:91 | 3-05 | 3:06 | 3°19 | 322 | 3'36 | 4°33 | 4°10 | 243 | 084 | 000 | 0-49
October . 416 | 4-15 | 3+96 | 3479 | 363 [ 3°40 | 218 | 1°37 [ 0°14 | 0°00 | 1-27 | 3°18
November 5°34 | 5°13 | 4'84 | 4°55 | 4*15 | 3°41 | 205 | 068 | 0°00 | 057 | 2°19 | 3°88
December . | 4°58 | 4°32 | 4°03 | 3-70 | 3°34 | 2°59 | 138 | 0°35 | 0°00 | 0°51 | 2-01 | 3°52




DIURNAL VARIATION OF THE DECLINATION. xxi

TasLe VIII.

Exhibits the Mean Hourly Position of the Magnet in each Month of the Year, relatively to its general Mean
Position in the Month ; the sign + implies, that the North end of the Magnet is to the East, and — to
the West, of the Mean Position of the Month.

e e My }| O 34 1h 34™| 2% 34| 3h 34™) 41 34™ 5b 34™| 6% 34 Th 34| 8h 34™ 9" 34| 10P34™ 11434™

[ [ ' [ ' [ [ 1 [ 1 1 [

Janvary . . |4+0°6541-9742-04/+1:58/41-18 -++0°83/40°50{+4-0°70{+0°97/4-0°90(4+0°81/4+0°67
February . |-+0°37+2°34{+3°07/42°72+1-92/4-0'97/+0°60|+0° 69 +40+%56|+4+0"68/4+0°60|40°55
March . . |4+0°4741°87/42°42(+2'06/+1°30|+40°61|+40°45/+0°46{+0°5540°52{4-0°41}-}-0-53

April . . |40°69/+1'6241-38/4+0°83/4+0"37/+0°15/+0"04{+0°01|40°06/4-0°07/4-0°13|4-018
May. . . |—0°58-+0°084-0°40{+0°51/+0°09|—0*26|—0°24 —0°10|—0-08 —0°11,+0°04{ 0-00
June. . . |—0°84/—0°31|4-0°29|4-0'29|—0°22|—0°53|—0"47 —0°39|—0°34|—0-24{—0°09/4-0"05
July. . . |=112/—0°54/4-0°24/+0"37|—0°18—~066|—0°66;—0°63|—0-53 —0°41/—0-26/4-0°02
August . . |—1°96/—1"06{—0"08/4+0°65/40"35—036/—0°31|—0°24/—0°12 —0°02/—0-09|+006
September . |—1:08/—0°02|-+-056{+0°61/+40°28 —0°09/—0°02/-+0'07/4-0:09+0°10/40°16/+40"18

October . . |+1°31/4+2°22{+2-37|41°64|+40°70/+0°10/4-0°25/40-46/-+0-50/+0° 584059 40" 5%
November . |4+0°90/+1°86/+2°07(41°69/4+1°14/4+069|+4+0°79+0'974+1°03 +1°10{+108/41°08
December . |+0°99|-+1°83|+1°86|41°43/40°82{+40°76/-+0°59/ 40774089/ +0°95/41-01|--1°02

Mean ™ ;;;;’gzgg }12n34m 13“34'“‘14“34m 15h34™ 16%34™(17734™18134™ 19734™ 20034™ 21h34™ 2213423034

January . . [4-0°52/4-0°33/4-0°10/—0"14{—0'37|—0-79|—145/—2'31/—3°09/—3°10]—2-07 — 053
February . |4+0°64-40°594-0°414-0°36/+0-24/+0° 13/ —0°24/— 178/ —3°88/—5"14 ~4:32(—2'18
March . . [+0°4740°65/+0°72-+0°67+06540°52+0'08 —1°65 —3-83—4°85 —3°61|—1"43

April . . |40°15/4-0°60/4-0°58|-4+069|+079{40°94/+0° 771 —0°09 —2* 06} —3° 38 ~2- 99| - 132
May. . . |+0°23/40°4240°46|+0°'69/+0°83/40°95/+1°3941'50,—0°10/—1+73 —2-41|—1-79
June, . . |40°16/4+0°424+0°46/+0°'67|+064|+0°70|41'01|+1°63]+0'80~0°72 —1-58 —1"48
July. . . [40°31|4+0:50/+0°51|+0°60/40°74/4+089|+1°36/4-1'84/+1-02|—0°37 ~1+44/—1-70

August . . |+0°19/4+0°33|+0°43{+0"74/+4+0-87(+1°054+177/+42-40 +1:07—0° 84 —2-22|—2°58
September , |4-0°25+4-0°39|+4-0°40|4-0°53|4-0°56{+0°70|41*67\+1°44/—0°23 —1-82 —2°66/ —2°117
October « . |4+0°57|40°56|4+0°37/40°20{4+0°04]—0°19|—0°81|—2°22|—3*45/—3'59(—232|—0-41
November . |4+1°:05/4+0°84|40°5540°26/—0°14{— 088 —2-24{~3'61—4°29/—3'72/—~2'10/—0-41
December . |4+0°97|+0"71{4+0-42/4+0"09—0°27|—1°02|—2°23|—3°26/—3°61/—3'10|—1:60|— 009
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Additional Remarks on the Diurnal Variation of the Declination.—In Plate III. the
Diurnal Variation is shown for every month arranged with reference to horizontal
lines, representing in each case the mean declination for the particular month. In this
plate the horizontal lines have no particular declination value assigned to them, the
object of the plate being to facilitate the study of the Diurnal Variation, by exhibiting
it with less complication than if each of the mean lines were placed according to its
declination value. In Plate IV. the same phenomena of the Diurnal Variation are
represented according to a different arrangement, in which the range of the diurnal
variation in each month is projected in vertical lines, each occupying its own proper
place in declination value. The scale is, as in Plates I. and II., an inch to one minute
of arc. Theline S S, passing through the mean declination of the year (29° 0664 W.)
at the mean epoch of the year (Jan. 1, 1844), represents the annual secular change,
amounting to an increase of 0'*49 of West declination. The faintly dotted line A A
connects those declination values in each month which correspond to the mean decli-
nation obtained from all the observations in that month only; this line is therefore the
mean annual variation, and is seen to be below, or to the west of, the mean declination in
the year, from the latter end of October to late in May, and above, or to the east of, the
mean declination during the remainder of the year. By comparing the ranges shown by
the dark vertical lines, we perceive that the diurnal range is greater in all the months in
which the sun is in the southern signs, than in those in which he isin the northern signs ;
that June and July are the months of smallest, and that February and March are the
months of greatest diurnal range. The mean declination corresponding to each of the
observation hours in each month, is indicated by short lines crossing the respective
verticals, and having the hours to which they refer marked against them ; those of the
day being on the right, and those of the night on the left of the vertical line. The
observation hours at the Cape being determined by Gottingen time were each 34
minutes after the exact hours of local time, and for convenience, the approximately
equivalent decimal -6 has been substituted in this plate for 34 minutes. It will be at
once seen that a line drawn through the cross lines which are marked with the same
hour in the different monthly verticals in Plate I'V., would describe the annual variation
corresponding to that hour; and that in a similar manner a line drawn through the
cross lines in Plate II. which indicate the same monthin the hourly verticals, would
describe the diurnal variation corresponding to that month; both annual and diurnal
variations being, in each case, represented according to their true declination value.
These lines have not been drawn on the plates on account of the confused aspect which
their multiplicity would have occasioned, and which would have much obscured the
instruction to be derived, by those persons at least who have not studied the phenomena
with great assiduity ; whilst those who wish to enter deeply into the subject will find an
advantage in tracing the lines for themselves either in imagination or with a pencil.
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Equations to Monthly Mean Values for the different Observation Hours~—From Table IV.
we may obtain, by direct intercomparison of the values contained in it, a table of Equa-
tions (Table IX.) to be applied in each month of the year to the mean of observations
taken at the Cape of Good Hope at any one of the observation hours in that month.
By means of this table the mean declination, as it would have been obtained (according
to the results of five years of observation) by twenty-four observations at equal
intervals in each day, may be assigned from the mean of the observations taken only
at a single hour. When the detachment of the Royal Artillery was withdrawn from
the Cape Observatory in July, 1846, and replaced by a single observer, the number of
observation hours in each day was reduced to five. By the aid of Table IX. each of
the reduced number of observation hours will afford a mean result for the declina-
tion in each month, and the mean of these five results will furnish a conclusion, which
possibly may be little inferior in value to what would actually have been obtained,
had the original laborious routine of observation which supplied the materials for the
table of equations been persevered in subsequently.

Tasre 1X.
Equations for each Month, to be applied to the Mean of the Observations at any of the Observation Hours, in
order to give the corresponding Declination which would have been derived in that Month from the Mean of
Observations at all the Observation Hours.

Cape Time,
Astronomical
Reckoning. July. | August, [September| October. November|December| January. |February.| March, | April. May. June.

Observation
Hours.

0 34 |—1'10 |—1-87 |—1:08 [+1:31 {+0°92 |4-0°99 |+0°'84 |40°36 |+0°47 {+0°51 |—~0°59 —0-83
1 34 |—0°51 |—1°00 [—0°03 [+2°23 [+1°89 |4-1'83 [+1-96 |+2°34 |+1°87 |+1-44 [4+0°08 |—0-31
2 34 |40°24 [—-0-12 |40°65 |+2°33 |+2-11 |+1°86 {+2°03 4-3°06 |4-2°42 |+1-31 |4-0-38 |+0-29
3 34 |4+0'33 |+0°54 |+0°61 |+1°65 |-1'72 |+1-43 |+1'58 |+2°72 (4206 (+0°87 [+0°50 [4-0°29
4 34 |—0°15 |40°33 |+0°86 |+0°70 {+1-17 |4+0°81 |+1-17 [4+1-92 |+1°35 |4-0°39 |[+0°08 [—0°22
5 34 |—0°'58 {—0°30 [—0°06 |+0°11 [+0°72 [+0'75 |+0°82 |+0°97 {+0°63 {4013 | —0-27 |—053
6 3¢ {—0°64 ([—0°32 {—0°03 |+0°26 |40°82 |40°60 |+0°49 {4+0°59 (+0-44 +0°03 |—0'25 ;| —0-45
7 34 |—0'59 |—0°26 {4003 |+0°47 |+1'00 (4078 |4+0°69 |+0°68 [+0°46 |4-0°03 |—0-13 (—0-38
8 34 |—0'49 {—0°17 |40-03 |+0-51 {4106 {+0°89 {+0°96 |4-0°176 |+0'56 {+0-07 |—0-09 |—0°-33
9 34 |~0°38|—0°08 {4003 |4+0°59 |41°13 |4-0°95 |4+0-89 |4-0-67 |[+0°53 |40-07 |—0°12 |—0-23
10 34 |—-0-24 {—0°13 {4+0°09 |40°60 {+1-11 [4+1-01 [40°'80 |{4-0°59 |{-0-41 |40°12 {40°02 [—0-09
11 34 [40°03 | 0°00 [40°16 |+0°56 |41'12 |-+1:02 |4+0°67 |40°-54 |4-0°53 |4-0°15 |—~0-01 |+0-05
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HORIZONTAL FORCE.

In Absolute Measure.—1In July, 1843, a Unifilar Magnetometer, with solid cylindrical
magnets of 3-10ths of an inch diameter, the deflecting magnet being 3-67 inches, and
the suspended magnet 3 inches in length, were taken into use at the Cape of Good
Hope, for the determination of the Horizontal Force in absolute measure. Irom
July 1843, to July 1844, these determinations were made quarterly, and from February
1849, to June of the same year, monthly ; the particulars are recorded in pages 440
and 441 of this volume. In November 1846, after the transfer of the Observatory
from the Ordnance to the Admiralty, a weekly series was commenced with the same
apparatus and magnets by Mr, Smalley, and was continued without interruption from
that date, to January 1849, inclusive. It appears to have been then discontinued for
six months, but was again resumed in July, 1849, and continued until February 1850,
inclusive. The moment of inertia (K)) of the deflecting magnet (No. V.) was examined by
Captain Clerk, R.A., in July, 1843, by observing the time of vibration with and with-
out cylindrical weights, according to the method proposed by Professor Weber. It has
been since examined by Mr. Smalley in April 1849, by observing the time of vibration
with and without metal rings, according to the method proposed by Dr. Lamont. The
value of the factor =* K, derived from Captain Clerk’s experiments, is 37365, and from
those of Mr. Smalley, 38:731; the particulars of Captain Clerk’s experiments are
as follows :—

Observations to determine K, the moment of inertia of Magnet V., July, 1843,
By Capraiy Henry CLERK, Royal Artillery.

Times of Vibration.

Dates, Without | With Values of K. Remarks.
‘Weights. Weights,
Sec. Sec.
July 3, 1843 41035 76083 3-7844 The weights were two accurately-turned brass cylinders
+3 of an inch iun diameter, and 1+5 inches inlength, con-

. vected by a fine thread and hung from the ends of the
July 17, 4:1149 7:6274 3-7873 magnet.y The weight of each o?the two eylinders was
204°3 grains. The times of vibration with and without
the weights are reduced to the same temperature, and
corrected for variations in the terrestrial force.

The mean result cf the two methods of experiments is 38-048, which is perhaps the
best approximation we can at present make to the true value of the factor.

Mr. Maclear has recently been supplied with a new unifilar, improved in many
respects, and with stronger magnets though of the same dimensions as before, and he will
probably return No. V. to Woolwich, when steps will be taken for a more certain
determination of its moment of inertia, and for investigating the influence of the change
in its magnetic moment produced by the earth’s inducing action.



HORIZONTAL FORCE. XXV

The deflections in Mr. Smalley’s determinations of the horizontal force having always
been made at the two distances of 1:2 and 1-3 feet, have furnished far more extensive
data for a calculation of the coefficient P than were available when the resulting
values of X in pages 440 and 441 were computed. Captain Younghusband has made
this calculation, and finds P = — .004313. With this value of P, and with * K =
38-048 (the mean between the experiments of Captain Clerk and Mr. Smalley), the
values of X in the observations of 1843, 1844, and 1845, of which the particulars are
given in pages 440 and 441, have been re-computed as follows :—

1843 July . . 4-51%5 1845 February . . 4+5220
October . . 4°5405 March . . . 4°5151
1844 January . . 44902 April . . . 4-5093
April . . 4-4815 May . . . 4:5187
July . . 44873 June . . . 4-5136

The discussion of the absolute value of the horizontal force will be’ resumed in
the sequel, when the continuation of the observations with the same apparatus by
Mr. Smalley will come under consideration.

Bifilar Magnetometer—The bifilar magnetometer was of the construction described
in pages 24 and 25 of the Report of the Royal Society, having a collimating scale and
lens attached to the magnet. The adjustments were made on all occasions conform-
ably to the instructions contained in that report. The magnetometer and telescope
were fixed on their respective pedestals in March, 1841, and have not since been dis-
placed. The magnetometer was adjusted at the end of March, but frequent re-adjust-
ments were required in the months of April and May, in consequence, it was believed,
of the stretching of the suspension wire. The record in this volume commences in
June, fresh adjustments having taken place between the 1st and 4th of July, 1stand 4th
of August, 1st and 11th of September, and between the 1st and 3rd of October, 1841.
Commencing with October, 1841, the observations, which had been two-hourly, were
made hourly, and no new adjustment of the instrument took place from that time to
April, 1843, when the bar was removed for the determination of its temperature co-
efficient, in accordance with the revised instructions of the Royal Society, recommending
that the regular observations should be suspended during the month of April, 1843,
for the purpose of determining the temperature coefficients and other constants. The
magnet having been replaced, and the instrument readjusted with a rectangular exter-
nal casing in addition to the cylindrical one in which it had previously been enclosed,
the regular series was resumed in May 1843, with the same bar (R) 15 inchesinlength,
and continued, with a re-adjustment in November, 1843, until October 1844, when
anew magnet (C 2) of 12 inches in length, was substituted, and remained in use to the
close of the series in June, 1846.

The values of the scale coefficient, ascertained in the customary manner (£ = a cot v,
e
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@ being in this case = -0003153) were as follows for the periods included between the
several adjustments, viz. :—

( From June 4th to July Ist, 1841 . . . =-000174
From July 4th ,, August Ist, 1841 . . . =-000182
From August 4th ,, September 1st, 1841 . . =000182
R. ¢ From September 11th ,, October  1st, 1841 =-000180 [ "00018
From October 3rd, 1841, to April, 1843 =-000180
From May 1843, to October 31st, 1843 . . . =°000180
t From November 1st, 1843, to September 1844 . . . =°00035 + 00035
C 2. From October 9th, 1844, to June 31st, 1846 . . . ='000218 *00022

Temperature Coefficients—Experiments to determine the coefficient in the tempera-
ture correction for bar R were made at the Cape of Good Hope in 1841, 1843, 1844,
and on two occasions in 1845. The results of the two first experiments were un-
satisfactory, and as the later experiments furnish all that is required, we may confine
our attention to them, beginning with those of 1844. The method employed was that
of deflection, the bar being placed in a wooden trough at right angles to the suspended
magnet, and the trough filled with warm and cold water alternately. The observations
from which the cocflicient (¢) is derived consist, first, of the temperatures of the alter-
nate warm and cold water; second, of the readings of the scale of the deflected
magnet at the different temperatures; and, third, of the reading of the scale when the
deflecting magnet was entirely removed.

Cape of Good Hope, October 7, 1844.

! TEMPERATURES. H DECLINOMETER.
j Readings. I Differences. Means. C%f:edcitne%s.’ ; Differences.
| : : —

l o © o Se. Div. Se, Div.

1048 — — 21780 —

I B5-1 4917 80°0 264°2 138

I 101°0 459 780 | 276°5 123

| 591 413 80°3 || 266°2 | 10°3

| 100°4 40°17 801 277°8 116
60°4 40'0 | 80°4 267°4 | 104

| Means . | 4352 | 179'8 ’} — ] 1168

The declinometer readings are corrected for the changes of declination which
occurred during the progress of the experiment. The whole angle of deflection caused
by the deflecting bar was found to be 856°3 scale Hivisions; the influence of the
changes of horizontal force occurring during the experiment being inappreciable, the

coefficient is

11-68
="' O 4.
4352 X 856-3 00031

at temperature 79°'8 =
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The abstract of the second experiment, which was made on June the 28th, 1845, is
as follows :—

{ TEMPERATURES. DECLINOMETER.

Readings. Differences. Means, Ié:;l;:%:& Differences.
) o 1) Sc. Div. Sc. Div.

10587 — — 22957 _
55°83 50-04 8085 211°13 18:44
103°50 4767 79°66 224- 34 1321
5340 5010 78-45 20449 19-85
102°00 4860 77170 219-45 14-96
54°53 4747 7826 20401 [ 1544
Means . | 4878 | 1898 — { 1638

The declinometer readings are corrected as in the preceding experiment, and
the bifilar was observed for changes of horizontal force, for which no correction was
found necessary. The whole angle of deflection was found, by the removal of the
deflecting bar, to have been 1030°6 scale divisions, therefore

o 16°38 ,
gat79°°0 1878 % 10306 = 000326.
3rd Experiment, June 30th, 1845. Declinometer readings corrected as before, no
correction necessary for changes of horizontal force :—

TEMPERATURES. DECLINOMETER.
Readings. | Differences. | Means. eadifzs, | Differences.
[} o o Se. Div. Se. Div.
104-170 — — 24057 —
52-80 51:90 7815 22347 1710

10353 5013 78:16 239°49 16-02

5287 5067 78-20 222°86 16°63
103-40 5053 7813 239-00 16°14
5367 49-173 7853 223-23 15-77
Mea;:— 50°71 78'3; — 16'3;{

The whole angle of deflection was found, by the removal of the bar, to have been
101008 scale divisions, whence
16-33

qat 784 5571 Tot0-08 00031

The result of the preceding experiments gave the value of the coefficient at one
part only of the temperature scale, viz., about 78° or 79°; it was deemed advisable,
e 2
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therefore, on the return of the magnet to Woolwich, to examine whether other values
might not be obtained at other parts of the thermometric scale, and the following experi-
ments were accordingly made by Captain Younghusband, R.A.

In these as in the foregoing experiments, the magnet was placed in a wooden trough
and subjected to alternations of temperature by means of warm and cold water. The
suspended magnet was a small cylinder 2-45 inches in length, and the distance at
which the deflecting magnet was placed was 24 inches from centre to centre. By this
means the deflection obtained was upwards of 45° The deflecting magnet was so
placed as to be perpendicular to the suspended magnet after deflection. Corresponding
observations were made by an auxiliary apparatus for the purpose of obtaining the
changes of declination occurring during the course of the experiments; and corrections
on account of these changes have been applied to the readings. The following abstract
is so arranged as to show the data from which the coefficient was determined at two
points of the thermometric scale, viz., at 48° and at 77° :—

1st ExpERIMENT.—AuvuGusT 12, 1847. 2nd ExpERIMENT.—AucUsT 13, 1847.
TEMPERATURES. :\ DECLINOMETER. TEMPERATURE. DECLINOMETER.
) P ) )
?;;2;?5.5 l Differences. { t{fﬁf‘;:')%s Differences. I(l;;\;l;gg.s 3 Differences. I({f,fg;x)g.s Differences.
c ‘ ) o Sc. Div. Sc. Div. Sc. Div. o “; [} o Se. Div, Se. Div. Se. Div,
6167 ‘} 97+ 90 414°35 } 9350 64°00 } 3123 352- 57 } 9482
3371 | 39085 32-77 32795
. ;} 20°16 } 11-25 ) } 29-53 . } 2642
54+53 { } 94-97 || 408710 } 95-91 | 62730 ‘[ o790 || 354717 } 30-05
8050 { } il 435-01 89°50 38422
o | 14°47 | } 14°48 || .. } 2457 ‘ } 2420
66°03 } 33-16 42053 } 99-43 6493 } 3916 36002 } 2955
2281 } 391+ 10 32117 33047
, 2753 basens , } 26-16 s } 23+170
60°40 } 31-g7 | 416783 } 36-g7 | 58°93 } g1-g4 || 354717 } 33+ 17
92-27 } | 453170 90174 38794 }
_ 95 17 Il }26-25 I | 2a-81 , 2471
6710 } 19-67 ' 427-45 } 920-13 | 65°90 } 33-30 36323 } 31-80
4743 | | 407-32 l 1 32°60 331°43 ||
~ Lis-01 Lo 14-95 o }30-70 , 28-97
6350 i} } 2790 | 422-27 |f } 31°05 | 6330 } 9g-63 | 360740 f } 30°12
91-40 | l | 45332 1 9193 39052
70-07 | (20743 43140 L2100 oo } 2880 | 360-04 } 30°48
‘,___A e o —
Sums ; 145°09 | 144°81 |  — 130°99 | 157°46 | Sums | 18308 ‘ 16591 — 165°26 | 173°33
| s
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3rd ExperiMENT.—AvUGUsT 13, 1847,
TEMPERATURES. DECLINOMETER.

s Piftrme. Tpie | D

o o o ) —-S-c Div, Se. Div. Se. Div.
6313 } 30+43 360-04 29+50

32:10 } 33054

, 2620 ) } 24-48

5890 } sae17 || 355702 } 2762
9307 } 39264

) L 97.80 . } 27°89
6521 } 3914 36475 ‘[ 3103

32-53 } 33372

, 9774 , } 26176

60217 } 30+90 360°48 } 3364

.. 91°11 \ 304+12
g , 95:04 || ... ; 2635

66°13 } 3353 | 36777 } 39+63

32-60 } 335°14

, 26170 , } 2363

5930 } sg-gy || 35877 } 3539
9267 394°09

6343 }‘ 20°24 || 563074 } 30°35
Sums . | 177°34 | 18052 - 168-03 | 191-17

]

The value of ¢ was found by the formula

! an (l + H) ot
= ) cot u,
7=¢—3 F
where ¢ — ¢, expresses the difference of temperature, » the corresponding change of

scale readings, @ the arc value of one scale division in parts of radius, and « the whole
angle of deflection. The results are as follows :

Lst Eaperiment, Augqust 12th, 1847 :—
q at 50° = 1*4—5})—(—)9— % 0002909 x 130°99 x 1:0003 x cot 45° 47' 07"
= -000256.
g at 76° = ml—s—l x 0002909 %x 15746 x 1-0003 x cot 45°23' 13"
= 000312
2nd Ezxperiment, August 13th :—
g at 48° = 1@?;1@—8 % 0002909 % 165-26 x 1:0003 x cot 46° 03' 28"
= +000253.
gat77° = 1—6‘51—571 % 0002909 x 17333 x 1 0003 % cot 45° 36' 04"
= +000298.
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3rd Experiment, August 13th :—

1
g at 47° = 17730 % 0002909 x 168:03 % eot 46° 01’ 52

= -000266.

1
qat 77 = 18052 % *0002909 x 191-17 x cot 45° 32' 40"

= +000302.
The abstract of the results is as follows :—
Aug. 12th, at mean temp. 50° ¢ = 000256 At mean temp. 76° ¢ = 000312

,, 13th, . 487 ¢ = +-000253 - 77° g = 000298
,, 13th, . 47° ¢ = -000266 ) 77° ¢ = +000302
48°:3 ¢ = 000258 76°°7 ¢ = -000304

The mean result of the three experiments made at the Cape was 000320 at a
temperature of 79°.

From the results of the experiments at Woolwich, a table was formed of the pro-
portionate values of the coefficient at every degree of temperature from 48> upwards,
including the usual addition of 00001 for the effect of variations of temperature upon.
the suspension apparatus; the values in this table were employed in reducing to a
uniform temperature all the observations with magnet R contained in this volume, in
preference to and instead of the approximate values placed at the head of the pages in
which the detailed record of the bifilar observations is contained.

The experiments for the determination of the temperature coefficient of Bar C 2,
were made by Captain Wilmot, at the Cape of Good Hope, by the same method of
deflection. The following abstract contains the results. The declinometer readings are
corrected for the changes of declination occurring during the progress of the experi-
ments.

Cape of Good Hope, September 30tl, 1844.

TEMPERATURES. \ DECLINOMETER.
Readings. } Differences.. Means. g;izg:gs Differences.,
o “ o o ! Se. Div. Se. Div,
10158 . 37558
} 3814 | 82°51 } 600
6344 369'58 ]
} 38:08 | 82-48 b 614
10152 | 37572
} 4160 | 8072 } 609
59-92 | 36963
} 4078 | 80°31 } 510
100°70 37533
} 38'22 | 81°59 ‘ } 630
62-48 | 369°03 |
| Means . 39°36 i 8152 _— 605
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The whole angle of deflection was found to be 7485 scale divisions. The bifilar
magnetometer was observed for changes of horizontal force, and the correction to be
applied to the final results ascertained to be + -000002 ; the coefficient is therefore

6-05
39°36 x 7485 T
with the addition of -00001 for the influence of variations of temperature upon the
suspension apparatus, ¢ = - 000218.

At the period when the Observatory was transferred from the Ordnance to the
Admiralty, Bar C 2 remained mounted in the bifilar apparatus. It continued undis-
turbed until March 1849, when it was removed for the purpose of verifying the deter-
mination of the temperature coefficient made by Captain Wilmot in September 1844.
The following is an extract from Mr. Maclear’s Report, dated July 1st, 1849 :—

“ Having considered the nature of these experiments, and knowing from ample ex-
perience how difficult it is to ascertain the exact temperature of a metallic bar during
experiments for expansion, I resolved on the present occasion to manage the tempera-
ture changes through the medium of olive oil, and to surround it with a substance
which should communicate or abstract the heat; also to let the range between the
thermal points be of sufficient extent to obviate uncertainty, provided the intervals in
time should be within moderate limits, so as to avoid as much as possible the unknown
accidental changes peculiar to magnetism which seem to vitiate results. It is difficult
in practice to escape from the latter; but,—assuming simultaneous readings of the
auxiliary magnets, deflected magnets, and thermometers,—if the suspensions of the two
declinometers are alike delicate, the effect of unknown influences should be small,
provided that currents from the heat produced by lamps be avoided. To evade the
latter, the experiments were made in daylight. The detached building, called the
Intensity House, contains two stone piers, one for supporting a declinometer, the
other for a telescope and scale. Connected with the former and perpendicular to the
magnetic meridian, are planks for supporting deflecting bars. In the absence of
mechanical means for adopting Lamont’s principle, the plank was adjusted per-
pendicular to the magnetic meridian by measuring the three sides of a right-angled
triangle ; thus, under deflection, the axes of the deflected and deflecting magnets were
not perpendicular to each other by the amount of the angle of deflection.” ¢ The
suspended bar was about 9-15 inches long, 0-87 broad, and 0-23 thick. It was
suspended at first with thirteen fibres and afterwards with nine.”

¢« presume the copper temperature troughs are the same that Captain Wilmot
employed. The outside one is about 18 inches long, 4 broad, and 4 decp, and is
provided with a stop cock, which however I did not use. The dimensions of the inner
one are about 1% inches less in all directions, with an opening at the top six inches in
length, a wide screw-hole opening at one end, and a cradle inside for supporting the

gat 81°5 — ( -000002) — -000208 ; or,
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magnet under experiment. The magnet having been introduced, this box was filled
with fine olive oil, and then jammed tight within the outer box by four small cubes of
wood. Ior changing the temperatures, hot water and pounded ice alternately occupied
the space between the boxes, the waste water being always removed with a glass
syphon.  Thus the magnet and oil were not in any way touched except by the naked
bulbs of the thermometers, which were of the small delicate description made by
Newman.

“On removing the inner gilt hox covering the large bifilar, the bar was found per-
fectly free from rust. It was subjected to experiment in the apparatus just men-
tioned, with its north end towards the suspended bar at the distance of four feet.
Between March 28 and April 4, twenty-eight experiments, agreeing pretty well with
each other, gave for the value of ¢ for ascending temperatures — ‘00020695, with a
probable error of + +00000857. Adding -000010 for the suspension, ¢ becomes -000217,
almost identical with the value registered by Captain Wilmot for this bar, the details
of which were probably sent home. We could not find any memorandum relating to
them.”

The experiments of Captain Wilmot referred to were those of September 1844,
pages xxx and xxxi, making ¢ = 000218 at the temperature of 81°*5. The mean tem-
perature of Mr. Maclear’s twenty-eight experiments is found, by consulting the detail of
the experiments appended to his report, to have been 74°-5. In Mr. Macleur’s expe-
riments, as in Captain Wilmot’s, the partial values of the coefficiert are deiived from
deflections at widely different temperatures without observations made at intermediate
temperatures. In neither case, consequently, are the meons aforded of examining
whether the cocfficient of this bar varies at different parts of the thermometric scale.*
Its value has therefore been taken for all temperatures at -00022.

Monthly Mean Values of the Bifilar Observations.—Table X. contains the monthly
means of the obscrvations with the bifilar reduced to a standard temperature of 60°.
The cross lines mark the epochs of re-adjustments, and of breaks in the continuity of
the series. Themagnet R, which was employed from the commencement until October
1€ 14, appearsto have had its magnetic moment examined only twice in the course of its
employment, namely, in August 1841, and in October 1844. On the first of these
occnsions its time of vibration at the temperature of 507 was 12°-1200, and on the
sccond, also at the temperature of 50°, 12°-2228. The loss of force, estimated in
its corresponding influence on the readings of the magnetometer, is considerable,
amounting to above 30 scale divisions. It is not improbable that a large proportion of
the loss may have taken place in April 1843, when the magnet was removed to have
its temperature coeflicient determined, but no examination of the force of the bar

* For this purpose it is desirable to employ a suspended magnet of small dimensions, and to reduce the dis-
tance between the magnets so that the deflections may be large in amount.
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appears to have been made at that period. The increase in the readings from October
1841 to March 1843, during which interval the magnetometer was undisturbed, is in
the contrary direction to that which would have been occasioned by a loss of magnet-
ism in the magnet, and might indicate either a progressive increase of the earth’s
magnetic force, or a progressive elongation of the suspension wire. But the observations
represented by this table are obviously not such as can be satisfactorily employed in
the deduction either of secular change or of annual variation, though very capable of
yielding deductions of changes during shorter periods, such as those of the diurnal
variation and of the irregular disturbances.

Tasre X.
Monthly Means of the Obscrvations of the Bifilar Magnetometer reduced to the Temperature of 60°.
MONTHS. 1841 1812 1843 1544 1845 1846
Sc.Div. | Se Div. | Se.Div. | Sc. Div. | Se. Div. §  Se. Div.
January . . . . 91°4 | 101°9 | 55°3 | 74°7 | 59'4
February . . . . 919 100°6 5317 781 571
March . . . . 94-9 9817 51+4 76-2 509
April . . . . . 94-2 49°7 | M8 | 42+4
May . . . . . 957 | 525 | 49'8 | 665 | 352
June . . . . . 61°1 95°1 53°2 499 63-2 32:5
July . . . . . 64'3_ 91'0 512 49-2 61+8
August . . . . ?_6—— 932 51°8 475 5749
September . . . | 37T 8_ 935 51°3 47-2 5817
October . . . . '70"7.* 9517 522 45°2 61-4
November . . .| 785 | 963 | 583 | 60-1 | 626
December . . . 84:0 99°5 56°9 507 613

Diurnal Variation.—Tables XI., XII., and XIII. exhibit the Diurnal Variation derived
from the monthly means of the bifilar magnetometer from October 1841 to June 1846,
reduced to an uniform temperature of the magnet, and expressed in parts of the hori-
zontal force ; the lowest monthly mean occurring at any of the observation hours has
been taken as the zero of the month, and corresponds to the weakest force.
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TasLe XI.— Diurnal Variation of the Horizontal Force from

Mean -Time ! h m h Qqqm h m h m h m h m h Qam h m h m h m b m
at the 0" 34 1" 34 2" 34 3" 34 4" 34 5" 34 6" 34 ™ 34 8" 34 9" 34 10" 34
Cape of Goed Hope f‘
| +00 <00 *00 00 ! +00 *00 *00 *00 J *00 *00 <00
K 1842 i 034 023 033 039 1 035 022 010 006 ‘ 000 003 003
& 1843 : 040 043 040 044 | 047 036 024 010 014 000 003
d 1844 | 026 030 0217 032 034 032 023 011 1 000 001 004
Z 1845 | 030 042 032 024 031 032 028 014 001 000 008
- 1846 ’ 001 011 023 034 040 042 033 020 ‘ 017 018 023
Reduced Means i 022 026 0217 031 033 031 020 008 = 002 ! 000 004
o i ‘
> 1842 038 021 024 025 026 024 008 001 - 003 000 0017
# 1843 000 006 013 020 025 022 016 011 006 013 013
2 1844 | 032 024 0217 028 029 031 020 001 000 003 012
g 1845 i 041 029 021 024 028 027 018 0017 000 002 009
< 1846 004 011 021 018 022 022 013 0017 001 007 000
Reduced Means ‘ 021 016 019 021 (\l 024 023 l 013 003 000 003 006
‘ ) !
. 1842 J 041 053 058 060 054 036 018 011 004 006 000
5] 1843 || 044 053 057 052 048 043 026 006 000 009 014
5 < 1844 ‘ 006 003 008 009 026 034 025 012 012 024 016
= 1845 | 042 044 036 041 041 025 005 000 000 002 015
1846 1| 002 002 009 010 016 011 004 002 000 001 0117
Reduced Means 024 l 028 031 031 034 0217 J 013 003 000 005 019
[ 1842 4 025 023 028 031 027 019 010 000 007 001 003
= 1843 - - — — — — — — —_ _ —
E 1844 001 000 014 015 023 , 020 008 008 005 013 021
< i 1845 038 033 031 031 024 | 022 004 003 000 001 002
1846 ;‘ 039 036 026 013 025 ] 0217 012 007 000 001 019
Reduced Means 023 020 022 019 022 . 019 005 001 000 001 008
. _,_ ’ J !
1842 ; 036 } 014 006 019 0217 014 009 006 [ 002 000 006
- 1843 1 052 ‘ 035 040 045 057 060 0417 034 | 013 000 008
= 1844 : 039 027 023 029 033 031 024 014 006 001 000
i 1845 031 = Ol1 001 009 024 031 023 013 005 001 005
1846 053 | 037 031 019 1 025 | 019 013 013 002 000 006
' | J— _—
) -, |
Reduced Meuns 042 1 025 020 024 5 033 ( 031 | 023 016 l 006 000 005
‘ i { ‘ !
— "‘/;T = S N ‘ [ ’ ! —
1842 | 034 026 029 038 ‘ 065 058 045 019 005 000 | 005
= 1843 ‘ 006 009 0l5 029 | 042 ’ 033 019 009 001 000 } 003
z 1e44 024 013 014 0217 i 048 045 036 025 015 008 | 006
- 1845 ‘ 040 036 026 028 | 041 } 042 031 018 013 004 1 001
1846 | 055 ‘ 034 017 019 l 034 | 031 023 007 001 002 ’ 000
i — —— [
Reduced Means " 029 t 021 t 017 { 055 | 043 039 028 013 % 004 | 000 | 000
: ‘ { i ; } ! !

® The observations were suspended
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XXXV
October 1841 to June 1846 inclusive, in parts of the Horizontal Force.
| | f
110 34™ | 12" 34™ | 13" 34™ | 14" 34™| 15" 34™ 16" 34™ 17" 34™ 18" 34™ 19" 34™ 20" 34™ 21" 34™ 22" 34™ 2@*34m‘ %ﬁ;ﬂiy
-00 -00 -00 -00 - 00 00 -00 -00 *00 *00 ‘00 | *00 00 | *00
001 012 020 | 029 | 043 | 042 | 054 | 069 | 077 083 | 064 | 040 | 037 | 032
005 015 014 | 017 | 020 | 025 | 030 | 045 | 048 | 045 | 032 | 025 | 033 026
0l4 023 028 | 032 | 035 | 039 |, 052 | 063 | 067 | 067 | 043 | 032 | 023 031
021 028 020 | 021 028 | 034 | 048 | 061 079 | 084 | 061 | 040 | 024 033
023 019 023 | 029 | 030 | 029 | 052 | 074 | 078 | 066 | 044 | 011 | 000 031
009 015 017 | 022 | 027 | 030 | 043 | 058 | 066 | 065 | 045 | 026 | 019 030
019 049 055 062 | 060 | 062 | 066 | 082 | 086 | 079 | 059 | 032 | 024 038
022 024 036 | 033 | 029 | 028 | 029 | 037 | 052 | 048 | 029 | 016 | 006 022
007 021 025 | 032 | 033 | 034 | 035 | 051 | 075 | 069 | 052 | 033 | 027 029
012 023 022 | 021 | 021 019 | 020 | 028 | 048 | 054 | 051 | 028 | 033 024
003 008 006 % 013 | 025 | o015 | o011 023 | 036 | 037 | 028 | 008 | 001 014
011 023 027 | 030 | 032 | 030 | 030 | 042 | 057 | 055 | 042 | 021 016 i 025
o T T T T T
012 020 037 | 043 | 041 048 | 047 | 077 | 094 | 096 | 073 | 051 | 038 042
018 029 044 | 051 | 047 047 | 045 | 049 | 065 | 072 | 062 | 039 | 034 040
031 032 043 | 044 | 045 | 043 | 047 048 | 076 | 080 | 051 | 022 | 000 031
021 022 020 | 030 | 026 | 028 | 023 | 029 | 049 | 055 | 039 | 02 | o021 0217
015 021 026 | 021 022 | 021 019 | 035 | 052 | 065 | 050 | 032 | 012 019
016 022 033 | 035 | 033 | 034 | 033 | 045 | 064 | 071 | 052 | 031 | 018 | o032
—_— ‘ — iove—— K
021 035 044 | 053 | 062 | 053 | 054 | 063 | 075 | 083 | 077 | 061 | 031 0317
029 038 057 | 056 | 056 | 056 | 055 | 067 | 076 | 074 | 057 | o042 | o024 034
013 018 020 | 024 | 022 | o011 | 022 | 023 | 048 | 058 | 050 | 050 | 041 025
021 028 033 | 027 | 047 | 041 | 039 | 044 | 070 | o7l 056 | 046 | 041 032
018 0217 035 I 0317 044 | 037 | 039 | 046 | 064 | 068 | 057 | 047 i 031 & 032
o
011 014 019 | 022 | 026 | 032 | 033 | 045 | 065 | 079 | 079 | 072 | 058 ' 029
001 018 028 | 027 | 029 | 034 | 038 | 048 | 063 . 086 | 090 | 080 | 065 | 042
009 006 015 | 012 | 016 | 019 | 018 | 035 | 049 . 043 | 063 | 055 | 045 026
000 008 013 | 012 | 009 | 013 | 014 | 020 | 046 | 062 | 070 | 058 | 041 022
018 031 039 | 041 | 046 | 049 | 058 | 066 | 086 | 098 | 095 | 077 | 062 041
008 015 023 | 023 | 025 029 | 032 | 043 | 062 | 074 | 079 | 068 | 054 ‘ 032
1 e — S . e
014 014 017 017 | 026 | 029 | 0290 | 038 | 053 | 074 | 078 | 067 | 048 034
000 003 003 | 002 | 014 | o015 | 012 | 021 042 | 056 | 056 | 039 | o012 018
010 000 006 | 011 013 | 014 | O0l: 026 | 044 | 065 | 076 | 064 | 045 0217
000 008 009 | 009 | 010 | o011 013 | 019 | 041 060 | 066 | 065 | 053 027
008 026 031 027 | 039 | 042 | 043 | 046 | 055 077 | 084 | 077 | 066 035
003 007 010 | 010 | 017 | 019 | 019 | 027 | 044 j 063 i 069 ’ 059 | o012 i 028

during the month of April.

f2



XxXxvi

ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

TasLe X1.—Diurnal Variation of the Horizontal Force from October 1841

Mean Time
at the hoaam h h h h m
Capeof Good Hope| | O 34™ | 1734™ | 2"34m | 3h34m | 4734m | 5°34m | 6"34m | Th34m | 8" 34 | 0" 34m ) 10" 34®
*00 *00 100 *00 *00 *00 *00 *00 *00 *00 *00
. [ 1842 050 041 042 047 048 040 023 026 006 005 000
5 ] 1843 034 026 031 045 058 055 034 017 001 000 001
2 ] 1844 032 025 025 028 042 041 0317 023 014 006 002
1845 034 024 026 032 047 046 033 018 009 003 002
Reduced Means| 037 028 030 0317 048 045 031 021 007 003 000
g [ 1842 051 034 010 003 010 009 010 000 002 002 009
5 ) 1843 060 047 026 022 030 0317 025 010 000 003 008
S ) 1844 080 043 030 025 036 041 023 001 000 000 005
< | 1845 089 057 025 018 0217 033 022 012 010 000 006
Reduced Means | 069 044 022 016 025 029 019 005 002 000 006
!
!
. [ 1842 | o048 034 021 014 009 016 007 000 002 004 005
£ ] 1843 075 069 059 051 046 035 012 013 002 000 020
&) 1844 075 055 045 040 028 015 004 000 002 005 012
1845 | 079 050 030 18 020 018 007 012 005 000 012
Reduced Means ‘ 0617 050 0317 029 024 019 006 004 001 000 010
5 [ 1841 054 050 046 048 049 013 000 004 015 031 043
£ | 1842 045 047 059 054 036 0117 012 005 001 000 014
S {1843 031 044 045 046 035 023 006 008 015 000 007
& | 1844 002 020 035 030 019 013 012 002 000 016 013
© [ 1845 032 033 039 0317 028 021 006 000 001 007 009
Reduced Means || 029 035 041 039 029 013 003 000 002 007 013
g [ 1841 { 001 004 000 004 005 010 001 011 002 013 012
B | 1842 | 000 006 0117 024 017 014 006 003 003 011 013
Z {1843 | 033 038 037 034 026 018 012 002 000 001 006
5 | 1844 | 015 033 039 045 035 013 0017 000 | . 004 016 021
w1845 ) 013 028 038 035 028 016 016 000 002 005 009
Reduced Means | 010 020 024 026 020 012 006 001 000 0017 010
£ (1841 | 080 074 048 042 048 034 008 007 000 008 0217
E | 1s42 | o047 038 027 028 031 029 028 010 000 002 013
Z 71843 | 048 044 031 035 042 033 021 002 000 009 010
S | 1844 | 046 042 032 036 036 026 017 001 000 005 010
A (1845 | 022 025 030 029 023 020 010 000 001 015 015
Reduced Means | 049 045 034 ( 034 036 028 017 004 000 008 015
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to June 1846 inclusive, in parts of the Horizontal Force—continued.

xxxvil

]
i 1
117 34m | 12" 34m | 13" 34m | 14" 34™ | 15b 34m | 16" 34™ | 172 34m | 18" 34m | 19" 34m | 90 34m | 21" 34m | 22h 34m | 230 34m | y§£§;¥
+00 +00 *00 *00 *00 *00 *00 +00 *00 *00 *00 <00 *00 -00
008 016 030 049 038 049 052 060 069 076 078 073 063 041
017 0217 033 038 043 048 047 053 071 092 090 076 050 041
002 000 004 011 011 012 015 026 045 063 069 070 052 028
000 000 009 009 009 015 017 024 039 061 } 068 060 045 026
006 010 018 026 024 030 032 040 055 072 075 069 052 033
013 015 019 030 029 028 030 037 050 073 094 091 076 030
016 014 026 024 024 028 028 030 059 086 073 071 061 | 034
008 026 029 032 038 039 033 040 071 099 111 111 093 | 042
008 014 016 018 024 033 028 031 054 074 099 093 095 f 037
010 016 022 025 028 031 029 034 058 082 093 091 080 i 035
021 030 046 047 040 042 039 042 065 090 101 090 066 037
025 030 020 045 053 052 055 054 0717 091 097 084 072 047
019 026 034 038 042 042 0317 041 069 100 118 113 081 043
022 034 036 048 041 040 0317 039 064 092 111 118 102 043
020 028 032 043 042 042 040 | 042 064 091 105 099 078 041
048 o 086 092 102 103 105 116 125 121 091 075 064 065
020 029 038 038 039 040 045 059 074 070 056 044 038 037
015 017 025 027 032 031 033 042 058 065 054 035 027 030
024 031 032 033 043 046 052 068 087 092 064 032 011 032
010 018 019 021 020 021 025 043 061 046 055 040 039 026
019 030 036 038 043 044 048 061 0717 075 060 | 041 032 034
030 0317 053 060 065 071 084 092 101 094 072 046 028 037
018 028 022 0347 038 044 055 073 086 0717 057 0217 008 029
018 024 027 037 035 038 055 078 095 085 066 043 036 035
034 039 040 040 043 048 050 079 089 082 064 044 035 038
011l 018 021 019 024 026 039 065 081 073 050 019 015 0217
020 027 031 037 039 043 055 075 088 080 060 034 022 031
043 061 057 053 071 073 094 116 133 124 117 086 073 062
023 025 028 032 028 033 043 058 071 0117 0717 070 060 037
024 033 033 045 044 053 066 084 100 107 092 063 050 045
012 004 010 013 014 017 033 057 071 079 072 052 053 031
015 022 023 0217 025 031 059 088 109 109 087 053 027 036
023 029 030 034 036 041 059 081 097 099 089 | 065 053 042
I
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TapLe XI1I.

Showing the Mean Diurnal Variation of the Horizontal Force in each Month of the Year derived from the
preceding Table.

. 1 ’ |
Cape of Good } 0" 34™ 1" 34™ | 2" 34™ | 3" 34™ | 4" 34™ | 5" 34™ | 6" 34™ | 1" B4™ | 8" 34™ | 9" 34™ 10" 34™ 11" 34™
Hope Time. | i

00| 00| -00| 00| 00| 00| 00| 00| +00| 00| -00 | -00

Jawuary . .| 022 | 026| 027 | 031 | 033 | 031 | 020 008 | 002 | 000 | 004 | 009 | January.
February . . 021 016 019 021 024 023 013 | 003 , 000 | 003 006 011 | February.
March . . 024 028 031 031 034 027 013 003 | 000 | 005 009 016 | March.
April . ., 023 | 020 022 | 019 022 019 | 005 | 001 | 000 | 001 008 | 018 | April.
May . . . 042 025 020 | 024 033 031 023 | 016 | 006 000 | 005 008 | May.
June . . . 029 021 0117 025 043 039 028 | 013 ] 004 000 | 000 003 | June.

July . . . 0317 028 | 030 0317 048 | 045 031 021 0017 003 | 000 | 006 | July.
August . .| 069 | 044 | 022 | 016 | 025 | 029 | 019 | 005 | 002 { 000 | 006 | 010 | August.
September . 06'7 050 0317 029 024 019 006 004 | 001 000 | 010 020 | September.
October . . 029 035 041 039 029 | 013 003 000 002 | 007 013 019 | October.
November . 010 020 024 | 026 20 012 006 001 000 | 007 010 | 020 | November.

December. . 049 044 034 034 036 028 017 004 000 | 008 | 015 023 | December.
April to Sept.}

inclusive

Oct. to March,}

043 | 030, 024 ; 024 | 031 020} 018 | 009 | 002 | 000 | 004 | 010

g . 025 027 028 029 028 021 011 002 000 004 009 cl4
inclusive

033 | (28 025 | 026 | 029 | 024 | 013 | 005 000 | 001 006 | 012

Mean of the}
whole Year

| |
Cape of Good }‘12“ 34™ 13" 34‘“'14h 34™(15" 34™ 16" 34‘“’17“ 34™/1 8 34™ 19" 34™|20" 34:"*[21h 34'“'22‘134&1]23h 34™
Hope Time.

*00 <00 +00 *00 *00 *00 *00 00 *00 *00 *00 +00

January . .| 015 017 022 027 | 030 | 043 | 058 | 066 | 065 | 045 | 026 | 019 | January.
February . . 023 | 027 030 | 032 030 030, 042 ] 057 | 055 042 | 021 016 | February.
March . . 022 033 035 033 034 033 045 064 071 052 031 018 | March.
April, . . 027 035 037 044 037 039 046 064 | 068 0517 047 031 | April.
May . . . 015 023 | 023 025 029 032 043 062 074 079 068 054 | May.
June . . . 0017 010 010 | 017 019 019 027 044 | 063 069 059 042 | June.
Juy . . . 010 018 026 | 024 030 032 040 | 0553 072 075 069 052 | July.
August . . 016 022 025 028 031 029 034 058 082 093 091 080 | August.
September . 028 032 043 042 042 | 040 042 067 091 105 099 078 | September
October . . 030 036 038 043 044 | 048 061 0717 075 060 041 032 | October.
November. . 027 031 037 039 043 055 075 088 080 060 034 022 | November.
December . 029 | 030 | 034 036 | 041 059 | 081 097 099 | 089 | 065 053 | December.
Avypril to Sept., B |

inclusive } 016 022 ) 026 | 029 030 | 031 038 051 074 | 079 ] 071 055
Oct. to March

inclusive ’} 023 028 032 034 036 | 044 | 059 074 | 073 057 | 035 026
Mean of the . B T

whole Year } 019 024 028 031 032 036 , 0417 065 072 0617 052 039




DIURNAL VARIATION OF THE HORIZONTAL FORCE.

TasrLe XIII.

XXXIX

Exhibits the Mean Hourly Position of the Bifilar Magnet in each Month of the Year, relatively to its general Mean
Position in the Month ; the sign 4 implies that the force is greater than in the Mean Position, and — that it is less.

i
O e i ]| 0" 347 | 1" 34™ | 2" 34™ | 3" 347 | 4" 34 | 5" 34™ 6" 34™ | 734 | &% 34™ | 9" 34™ 10" 34" 11" 34"
00| 00| 00| 00| 00| 00| 00| -00| *00| +00| 00| -00

January —005 |—001 | 000 4004 [4006 |4-004 |—007 |—019 |—025 |—027 |—023 —018
February . —002 [—007 |—004 [—062 [4+001 | 000 |—010 '—020 {—023 |—020 |—017 |—012
March —005 |—001 [+002 |4002 [4+005 |—002 [—016 |—026 |—028 |—024 |—020 |—013
April . —006 |—009 |—007 |[—010 |—007 [—010 {—024 |—028 |—029 |—028 |—021 |—011
May . +010 |—007 [-012 |—008 |4+001 |—001 —009 |—016 |—026 |—032 |—027 '—024
June . 4004 | —004 |—008 | 000 {4-018 [4-014 003 |—012 |—021 |—025 |—025 |—022
July . 4004 | —005 |—003 |+004 |+015 [+012 |—002 |—012 |—026 |—030 |—033 —027
August . |1 4+034 [4+009 [—013 |—019 |—010 |—006 |—016 |—030 |—033 |~035 |—020 |—025
September . 4026 | 4009 |—004 |~012 |—017 |—022 |—035 |—037 |—=040 |—041 |—031 |—021
October . . =005 |4-001 |4007 |+005 |—005 |—021 |—031 |—034 |—032 |—027 |—021 —015
November —021 |—011 [—007 [—005 |~011 |—019 |—025 |~030 |—031 |—024 |—021 —011
December 4007 |--002 |—008 |~008 | —006 |—014 |—025 |—038 |—042 |—034 |—027 \—019
April to SePt'} +012 |—001 |—007 |—007 | 000 |—002 |—014 |—022 [—029 |—032 [—028 |-~ 022
inclusive . )
QOct. to March, -

hfun } —005 |-003 |—002 |—001 |—002 |—009 |—019 |—028 |—030 |—-026 |—022 —015
Mean of the

, +003 |—002 |—005 |—004 |—001 |—005 |~016 |—025 {—030 |—029 [—025 —018
whole Year ,

Cape of Good | ‘ ' ’ ! o o ]
Bope Time, }|12734™ 13134™ 14134™ 15434™ 167347 17" 347 18" 34™ 19" 347 20" 34" 21" 34" 22" 347123 34"

00 00 00| ‘00| -00{ 00| 00| 00| 00| ‘00| +00| -00
|
|
‘ 1

January . . [ =012 ‘=010 ,—005 | 000 |+-003 |4+016 |+031 |4+039 |4+038 |+018 [—001 |—008
February . . | 000 004 4007 [4-009 [4007 |+007 4019 |+034 |4+032 (4019 —002 |~007
March ~ . . =007 |+004 4006 |4+004 |4-005 |+ 004 [4016 (4035 |4-042 |4-023 | 4002 |~011
April. . .| =002 4006 +008 |4+015 |4+008 |+010 {4017 |4+035 |+039 [+028 4018 |4-012
May . . . | =017 |—009 [—009 |[—007 |—003 | 000 |4+011 |4030 {4042 [+047 |4-036 |+022
June . . . |—018 |=015 |—015 |—008 |—006 |—006 |+002 |4+019 |+038 |+044 4034 {4017
July . | =023 \—015 |—007 |—009 [—003 |—001 |4007 |4+022 {4039 +042 4036 |+019
August . | =019 |—013 |=010 |—007 [—004 |—006 |—001 |4-023 |4+-047 4058 |4+056 |+045
September —013 |—009 4+002 |4+001 |4001 |—001 |4001 |+026 |+050 | 4064 |4-058 |4-037
October —004 |4002 {4004 |4+009 |4010 |4+014 |4+027 |+043 [+041 |4-026 |+007 [—002
November —004 | 000 |4-006 |+008 |+012 |+024 [+044 |+057 |4049 [4029 |4+003 | —009
December —013 |—012 | ~008 |~ 006 |—001 |+017 [4039 |4-055 |4+057 |4+047 |4+023 |4+011
Ao

i}j’;{l;?vfeph} ~015 |~009 |~005 |—002 |—001 |—001 |+-006 |+026 |4+-043 +047 |+040 |4-025
Oct. /

iiclfgilv\imh’} —007 [—002 [+002 |+006 :-+006 |+014 |+029 |+044 |4+043 4027 |+005 |—004
Mean of the 1 —006 7 |+018 |4-035 (4043 [4037 4028 |+010
whole Year.} —011 —006 |—002 i+001 4002 [+007 [+018 [4035 [+043 |4+037 4-023 |+

January.
February.
March.
April.
May.

June.

July.
August,
September.
October.
November,
December.

January.
IFebruary.
March.
April.
May.

June.

July.
August.
September.
October.
November.
December,




x1 ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

The Diurnal Variation of the horizontal force on the mean of the whole year at the
Cape of Good Hope has its minimum about nine in the evening and its maximum about
half-past eight in the morning. The progression from the minimum to the maximum
is continuous ; but from the maximum to the minimum it is interrupted by a tendency
towards a small secondary maximum at about half-past four in the afternoon ; the
interruption continues for about three hours, or from 3 to 6 p.m.

In Tables XII. and XIII. separate means have been taken for the Diurnal Variation
from April to September inclusive, and from October to March inclusive, for the pur-
pose of exhibiting the influence of season. The mean variations in the opposite seasons
are also projected in Plate V. Fig. 1, the broken line representing the variation when
the sun is north of the equator, and the unbroken line the variation at the opposite
season. The scale is the same as that of the corresponding projection in the St. Helena
volume, Plate IV. Fig. 3. The difference in the variation at the two seasons is sys-
tematic, though slight, at both stations. At the Cape the maximum of force occurs
from October to March about 8 AM., and from April to September about 9% a.m.,
The minimum is also an hour earlier from October to March than from April to
September. There is a slight tendency to a secondary minimum about noon from
October to March, and about 3 p.m. from April to September ; but the small <2cond-
ary maximum about 4% p.m., already noticed in discussing the mean curve of the year,
appears to be owing, in great part at least, to the months of May, June, and July. On
a general comparison of the diurnal variation at St. Helena and the Cape, the most
striking feature of difference perhaps, is the smaller amount of the range of the varia-
tion at the Cape than at St. Helena, and the next in importance, the earlier occurrence
of the maximum at the Cape ; the hour of minimum is nearly the same at both stations.

Table of Corrections for the Diurnal Variation of the Horizontal Force.—Table XIII.
(page xxxix.) supplies for every month of the year corrections to the mean horizontal
force of the month to be applied to observations made at any one of the observations
hours. In applying the values in the table as corrections it will be remembered that
the opposite sign to that in the Table must be employed.
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VERTICAL FORCE. xli

VERTICAL FORCE.

Vertical Force Magnetometer—The instrument in use at the Cape of Good Hope was
made by Robinson in 1839, and is of the construction described in pages 31 to 35 of
the Royal Society’s Report. It has still its original light magnet. The instrument
was in the first instance, ¢. ¢., in March 1841, adjusted in the magnetic meridian, but
was changed in July 1841 into the perpendicular direction, in which it has since re-
mained. Prior to November 1841 the readings were much affected by insects, and in
November and December the adjustment was imperfect, the centre of gravity being too
high, and the magnet in consequence, too sensible. The record of hourly observations
commences in this volume with January 1st, 1842, and is continued to July 1846, with
the exception of the month of April 1843, when the observations were suspended by
directions from England, for the purpose of investigating the temperature coefficient.
The angular value of one division on each of the micrometer heads was ascertained to
be exactly 1':0. The values of the coefficient (k) for computing the changes of
vertical force corresponding to an alteration of 1'*0 in the direction of the magnet have
been calculated by the formula

12

k =ac0t0W,

a being 10 (in parts of radius), 6 the magnetic inclination, T and T' the times of
vibration of the magnet in the vertical and horizontal planes respectively. The time of
vibration in the vertical plane corresponding to different dates is shown in Table XIV.
The time of horizontal vibration observed in November 1841 and in April 1843, was
respectively 11°+64 and 11°-75, the latter at the temperature of 68°*5. In March 1849,
nearly three years after the close of the Ordnance series, the magnet was dismounted
by Mr. Maclear for a re-examination of its temperature correction, and after the expe-
riments for that purpose had been made, the time of horizontal vibration was found by
Mr. Mann to be 11°-94 at a temperature of 55°. The values of T  and 6, employed in
computing % for different periods from 1842 to June 1846 inclusive, are shown, together
with the deduced values of %, in Table XV.



xhi

ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

TasLe XIV.— Vertical Vibration.

Time of Time of Time of
Dates, One Dates. One Dates. One Dates.
Vibration. Vibration. Vibration,

1842 See. 1842 Sec. 1843 Sec. 1843
Jan. 8| 28°16 || May 31| 17°20 | Jan. 5 | 14'40 || Sept. 14
10 2849 | June 2 1722 10 14°30 20
12 29-86 4 1722 16 14°29 25
17 22°22 6 17-18 21 14-37 30
26 3194 9 17-14 26 14°36 || Oct. 5
29 2113 11 17-12 31 14+39 10
Feb. 2 16-178 14 17-10 | Feb. 6 1440 || Nov. 8
7 16°69 18 17+08 13 14-40 21
12 1700 20 17-07 16 14+41 30
18 16-92 25 17:02 20 14°34 | Dec. 11
21 16-82 27 17°11 23 14-32 21
25 1677 28 17-09 27 14-15 30

28 16174 30 17-07 || Mar. 6 14-00 1844
Mar. 5| 16°77 | Aug. 1| 16°98 11| 13°91 || Jan. 11
7 16175 91 1599 16 | 13-86 20
10 1667 15 15:98 21 13-85 31
14 1669 20 1590 25 1399 || Feb. 10
17 16°62 25 15-89 30 13-80 20
19 16°57 || Sept. 1 15-84 | May 6 13-04 29
22 16-48 5 15°89 11 13°08 || Mar. 11
31 16-28 10 15°83 16 13°14 21
Apr. 2 16-95 15 15-83 20 1307 30
4 1687 20 15176 25 13:02 || Apr. 10
7 16-78 26 1576 31 13:08 20
9 1656 30 15°72 || June 5 13-10 30
11 16:36 | Oct. 3 1492 10 13:20 || May 13
14 16-41 8 1467 15 13:06 21
18 16:98 15 14°62 21 13'12 30
19 17-18 21 1456 24 13°13 || June 10
23 1%-29 26 1451 30 13+12 20
26 17-29 31 14°44 {| July 5 1313 29
28 1714 || Nov. 5 14-39 10 13:00 || July 11
30 17°16 10 14-38 15 12-87 22
May 2 17-08 14 14°35 21 13:00 31
5 17-09 19 14-32 26 13°13 || Aug. 10
7 17:02 24 14-27 31 13-06 20
91 1699 29 | 14°33 || Aug. 8| 13-01 31
12 16°95 || Dee. 5 14+ 36 12 1313 || Sept. 10
14 16:93 10 14°36 16 1307 20
19 16-92 15 1438 21 12-82 30
21 16-86 20 1436 25 1287 || Oct. 11
23 16:85 26 14-32 31 12:81 22
26 16°88 31 14-37 | Sept. 5 12-95 31
30 17-16 11 1295 || Nov. 14
Dec. 3

Vibration.

Sec,
13-09
13°20
1323
13-25
13°15
12:94
13:71
1350
1352
1357
13+61
13°50

1340
13°60
13-54
1364
13317
1341
13°21
1325
13°42
13-02
13:26
13-41
13-44
13-48
13-31
13+32
13:25
13°50
13-39
13-47
13°57
13-48
1345
13-417
13-22
13-28
13°50
13:24
14-217
14:33
14-35
1486

Time of
Dates One
Vibration.
1844 Sec.
Dec. 10 14-80
21 14177
30 14-74
1845
Jan. 11 14717
22 14:84
Feb 1 14-18
11 1477
21 14'88
26 1482
Mar. 10 14:18
19 1485
29 1448
Apr. 8 14°82
19 14-81
May 1 1477
15 14:82
28 1481
June’ 10 14-88
25 1482
30 14-84
July 10 14-%8
21 14-83
31 14-84
Aug. 11| 14-82
23 1486
Sept. 3| 14-87
13 14-82
22 14-89
30 14-84
Oct. 8 14-84
18 14-84
30 1479
Nov i 14-86
18 14-87
27 14'98
Dec 8 14-71
20 14:69
30 14+59
1846
Jan. 12| 14:61
20 14-71
Feb. 2 14:70
12 14°67
23 14°69
Mar. 5 14:64
16 1467




VERTICAL FORCE. xliii

TasLe XV.
Values of the Time of Horizontal Vibration and of the Inclination employed, with the deduced Values of k.

DATES. T 0 k
Sec. o .
January 1st to 16th, 1842 . . . . . . 1166 =53 09 | 00004
January 17th to February Ist, 1842 . . . 11-66 ~53 09 | 00006
February 2nd to October 1st, 1842 . . . 1168 —53 12 *00011
October 2nd, 1842, to March 30th, 1843 . . 11°73 —53 16 00015
May 1st, 1843, to November 2nd, 1843 . 11°75 —53 20| -00018
November 2nd, 1843, to October 11th, 1844 . 11-78 —53 25 00017
October 12th, 1844, to November 14th, 1844 |- 11°78 —53 26 00015
November 26th, 1844, to June 30th, 1846 . 11-80 —53 30 -0)014

Temperature Coefficient—A serics of experiments to determine the value of the
temperature coefficient of the Vertical I'orce Magnet was made by Lieut. Clerk in
April 1843. The suspended magnet was 915 inches in length, and the distance of
the two magnets 2% feet from centre to centre. The vertical force magnet was
placed with its thermometer in a copper vesscl having a glass window through which
the thermometer was rcad ; this vessel being placed within another copper vesscl, con-
taining the water by which the temperature was regulated. The changes of declination
and horizontal force occurring during the experiments were carefully observed by a
declinometer and bifilar, and applied. The result of this series, however, was not
satisfactory ; neither the differences of temperature, nor the amount of the deflections
being found sufficient. A second serics was undertaken by Licut. Clerk in November
1844, a suspended magnet of 7% inches being substituted for that of 915 inches, and the
distance between the magnets reduced to 1} feet ; by these means greater differences
of temperature and larger deflections were obtained : the results on two different days
were respectively $000035 and 000055 for 1° of I"ahrenheit, the magnetic force of the
needle being found to increase with decreasing temperature. The mecan of the two
results, weighted according to probable error, gave g=-000038.

In April 1849, a third series of experiments was made by Mr. Maclear, employing
as a suspended magnet a bar of 915 inches, and placing the deflecting magnet at
various distances, commencing with four fect and ending with one foot. The changes
of declination and horizontal force were obscrved as in Lieut. Clerk’s two series, by a
declinometer and bifilar, and duly allowed for. The experiments lasted during five
days, in which altogether 52 results were obtained, the partial results exhibiting great
irregularity. The mean of the whole, calculated with the weights assigned by the
method of least squares, was ¢ = *000061, with a probable error of +-000008.  Mr-
Maclear’s report of these experiments concludes with the remark :—“It may be de-
sirable hereafter to subject this magnet to experiments by Lamont’s method.” The
value adopted in this volume is ¢ = *00005 for all temperatures.

Diwrnal Variation—Tables X VI, XVII,, and XVIIL, show the diurnal variation of
the vertical force, expressed in parts of the force, in each month from January 1842

to June 1846 inclusive. )
(=



xiiv ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

TasrLe XVI.—Diurnal Variation of the Vertical Force from

Cape dfi?zd Hope || b gqm | b ggm ob gqm ghggm | ghgqm | 5hgqm | Gh g4m 7h g4m gh g4qm o" 34™ | 10" 34™
00 <00 00 *00 00 *00 00 00 00 100 00
. 1842 000 015 038 057 069 081 089 090 082 090 102
= 1843 009 002 024 042 044 043 046 050 050 0417 048
E 1844 000 008 024 034 044 063 074 065 063 064 066
- l 1815 005 000 033 066 0e3 104 111 096 102 105 104
- 1846 001 000 023 028 ° 056 062 062 055 053 058 057
Reduced Means | 000 002 025 042 056 068 074 068 067 0170 072
. i/
- 1842 || 000 000 0217 061 086 104 086 093 096 100 096
bl ] 1843 I 000 006 041 074 103 119 106 109 108 107 109
2 1844 | 007 000 031 075 111 133 130 123 115 119 113
=) l 1845 | 000 004 042 085 116 134 138 132 128 126 122
= 1846 j 017 000 019 065 109 142 | 152 141 135 133 143
| | - !
Reduced Means i 003 ’ 000 030 070 103 124 120 118 114 115 115
) ! | ;
o 1842 002 011 039 073 104 110 110 109 104 107 115
3 ‘ 1843 003 000 023 063 089 103 105 107 103 096 098
z 1844 | 000 007 030 065 084 093 097 095 087 083 092
= ! 1845 | 000 008 045 074 095 133 132 124 112 110 105
1846 { 002 000 031 090 130 154 146 140 137 132 127
Reduced Means } 000 - 004 033 072 099 117 117 114 108 f 105 106
— e _ -
[ 1842 j 000 035 067 085 099 104 103 099 094 100 100
= 1843
E 1844 | 000 022 050 072 087 091 091 088 078 0170 068
< 1 1845 ,‘ 000 030 070 103 123 124 128 124 116 113 111
1846 000 025 0617 108 124 135 140 140 138 135 120
Reduced Means 000 028 063 092 108 13 115 113 106 104 100
PR Al “
1842 000 009 031 042 060 065 063 055 053 052 046
1843 000 006 014 029 048 047 050 049 051 055 041
“ 1844 000 004 016 032 048 647 045 041 033 038 032
= ] 1845 000 005 020 u33 066 071 071 066 065 064 062
! 1846 000 007 017 | 038 065 071 069 058 067 065 058
Reduced Means 000 006 020 035 057 060 060 E 054 055 055 048
| |
: | | B
1842 { 014 | 004 009 025 028 041 0317 049 057 058 036
& 1843 005 | 000 008 025 037 041 044 039 037 036 026
7 1844 ' 016 ] 007 007 022 035 035 035 033 031 029 028
= I 1845 022 016 016 034 049 051 052 050 043 042 041
1846 ! 018 ’ 020 025 037 | 057 0517 054 | 053 050 046 045
: | |
Reduced Means l’ 014 J 008 012 028 | 040 044 J 043 ! 044 043 041 034




DIURNAL VARIATION OF THE VERTICAL FORCE. xlv
January 1842 to June 1846, in parts of the Vertical Force.
i
llh 34m ! 12h 34m 13!1 34m 14h 34m 15h 34m ' 16h 34m 17!1 34m . 181\ 34m 191] 34m j 201) 34m 2111 34m 22}1 34m 231) 34m
1 | B
|
*00 *00 *00 *00 *00 *00 00 +00 *00 ! *00 *00 *00 +00
108 101 098 091 093 098 101 104 108 J 105 091 059 021
057 056 061 065 0617 068 0179 089 090 ~ 068 022 001 000
063 065 066 0617 069 069 078 083 091 | 095 0458 042 008
092 094 102 100 095 094 094 099 114 134 132 083 028
064 070 071 071 013 073 085 097 114 I 104 069 035 065
074 | o4 | o7 016 | 016 | o1 084 091 100 ; 098 | 075 041 | oy
p— — ‘ -
086 079 0179 085 088 089 098 109 129 137 101 047 021
102 105 104 111 115 116 122 141 168 179 143 079 028
115 111 113 114 111 115 120 125 160 190 174 112 046
124 121 126 126 121 121 120 134 159 197 146 092 040
141 142 138 134 124 129 130 143 180 207 196 143 075
113 110 110 114 110 112 116 128 157 116 150 093 040
100 101 091 086 089 091 093 105 124 126 087 035 000
0917 092 086 083 088 089 088 103 123 147 129 083 020
085 109 083 080 082 082 0178 093 121 148 117 056 017
100 105 104 102 102 100 108 123 143 155 122 053 015
132 128 124 129 128 128 128 138 178 206 186 110 ‘ 037
102 106 097 095 097 097 098 111 137 155 127 066 { 017
—_— ‘ —
093 079 071 ’ 075 072 01717 071 ;0% 094 118 106 061 024
| i
065 065 051 056 054 055 056 | 058 079 106 107 072 025
105 108 106 100 107 107 100 ; 108 ! 122 141 126 075 022
122 118 112 112 111 112 110 | 116 ; 134 171 1647 110 041
096 092 085 ’ 086 086 | 088 084 089 | 107 134 126 079 028
039 038 035 034 034 033 031 015 028 070 0178 065 014
042 033 029 028 028 024 023 010 018 051 068 052 016
029 028 021 023 019 025 022 007 015 045 053 043 016
065 068 060 060 061 057 052 041 048 087 094 073 033
059 051 038 038 0317 026 023 010 026 040 082 065 022
047 044 0317 ’ 037 036 033 030 0117 027 065 015 060 020
034 030 024 r 022 021 028 024 010 000 031 053 046 025
035 026 026 023 019 020 023 010 006 03 058 046 019
024 027 022 { 020 019 020 016 007 000 020 039 041 024
040 0317 035 | 035 032 031 026 011 000 028 042 050 026
036 029 01y ‘ 029 021 018 020 010 000 028 044 043 025
033 029 024 h 025 021 022 021 009 000 028 046 044 023




xlvi ADJUSTMENTS, ABSTRACTS, AND COMMENTS.
TasLi XVI.—Diurnal Variation of the Vertical Force in the several Months
Mean Time
at th h ogm h gm h g m h o 4m h Qqm h gqm h ogm h gqm hqqm b Q4m h o4m
Cape of Go:d Hope 0" 34 1° 34 2" 34 3" 34 4" 34 5" 34 6" 34 7" 34 8" 34 9" 34 10" 34
+00 +00 +00 *00 *00 <00 *00 *00 +00 +00 00
. 1842 028 031 022 036 056 0517 060 052 058 050 048
; 1843 013 011 025 031 042 046 0447 049 048 043 039
- 1844 023 014 012 024 045 050 045 042 042 036 035
1 1845 024 012 007 026 049 053 051 051 0417 043 040
Reduced Means 018 013 013 025 044 047 047 ‘ 044 ' 045 039 036
& 1842 018 000 012 021 044 0517 047 050 041 0317 041
2 , 1843 027 0117 026 033 052 052 048 049 048 042 037
o ] 1844 [ 033 024 017 025 044 059 056 059 056 047 048
< 1845 | 022 022 017 025 041 060 056 055 044 046 047
| e _
Reduced Means || 025 016 018 026 047 057 052 053 047 043 043
|
. 1842 013 000 011 033 059 066 062 060 056 053 054
g 1843 001 000 021 038 040 056 054 044 044 046 033
& 1844 009 009 021 036 054 061 058 052 050 043 0317
1845 } 000 006 019 040 054 066 060 052 051 053 046
Reduced Mcans 002 000 014 033 048 058 054 048 046 045 038
PR S .l;‘_ S — S S — —— — P
E; 1842 | 000 009 039 079 111 122 106 100 096 100 090
= 1843 000 008 037 066 090 090 085 074 075 073 074
& 1844 000 012 040 072 093 083 072 083 083 061 054
3 1845 f‘ 000 018 059 108 135 135 122 115 109 106 110
Reduced Means | 000 012 044 082 108 107 096 088 086 085 082
5
1842 000 009 038 054 080 083 081 075 071 074 078
z 1843 005 000 016 040 065 102 0178 0717 075 075 0173
Z 1844 007 001 024 046 060 05 069 068 065 059 052
1845 000 005 029 063 086 095 083 082 080 078 078
Reduced Means 000 001 024 048 070 087 075 072 071 | 069 0617
|
1842 000 003 032 055 060 060 066 072 073 073 068
g 1843 004 000 014 031 044 048 057 061 060 047 051
o 1844 003 023 058 076 087 083 082 081 080 | 076 075
1845 012 011 039 066 0817 090 091 085 081 } 071 076
Reduced Means | 003 | 009 | 034 | o035 | 067 | o068 | o712 | 073 | 07l | 065 | 065




DIURNAL VARIATION OF THE VERTICAL FORCE. xlvii
Srom January 1842 to June 1816, in parts of the Vertical Force—continued.
11° 347 | 12" 34™ | 13" 34™ | 14" 34™ | 15° 34™ | 16" 34™ | 17 34™ | 18" 34™ | 10" 34™ | 20" 34™ | 21" 34™ | 22" 3¢4m | 23" 34"
“00 *00 *00 *00 *00 *00 *00 *00 -00 £00 *00 *00 “00
036 031 031 022 033 028 025 000 016 042 053 047 035
025 017 017 015 015 011 011 002 000 0247 054 050 025
034 032 028 025 026 022 018 007 000 0217 054 054 033
038 0317 033 035 035 028 024 010 000 026 053 064 044
029 025 023 020 023 018 015 001 000 026 049 050 030
042 033 031 024 021 022 018 000 006 048 0683 069 041
033 034 029 031 0217 023 019 001 000 034 056 065 047
039 034 032 029 025 019 017 000 001 039 066 069 051
042 040 040 038 028 022 020 000 0017 045 063 068 043
039 035 033 030 025 021 018 000 003 041 063 068 045
047 0417 043 038 040 031 033 016 033 0617 084 075 041
031 033 033 029 021 025 018 010 015 036 045 030 012
034 030 029 027 025 024 o017 000 021 046 059 046 024
039 039 036 032 033 030 022 0017 024 055 063 0417 020
034 033 031 0217 026 025 018 004 019 0417 059 045 020
0817 075 091 088 087 092 093 107 125 124 090 047 011
070 073 068 070 0617 069 011 085 103 093 060 025 004
057 035 057 062 058 057 059 068 075 0717 062 025 007
114 114 111 110 106 103 111 126 145 135 095 036 003
082 079 082 082 080 080 083 096 112 107 077 033 006
078 078 080 080 081 086 105 123 127 100 059 028 013
069 072 075 074 071 081 090 106 105 092 060 023 007
052 057 056 061 058 064 080 086 093 083 066 030 000
081 078 080 086 084 088 101 114 111 089 052 022 003
061 068 070 072 072 071 091 104 106 088 056 020 003
068 068 071 074 079 082 094 099 092 0617 030 008 005
0417 050 056 054 0517 058 067 073 070 059 039 015 003
0117 080 075 081 0817 096 108 116 110 093 058 020 000
078 011 0171 080 081 088 098 108 109 095 060 019 000
065 0617 068 070 074 079 090 097 093 076 045 013 000
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ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

TapLe XVII

Showny the mean Diurnal Variation of the Vertical Force in each Month of the Year, derived from the preceding Table.

Cape of Good }} 0P 34™( 10 34™ | 9h 4™ | 8k 34w | 4M 34™ | 5P 34™ | G 34™ | 7P 34™ | 8P 34™ | OB 34™ |1 0F 34™|11" 34™
Hope Time.
<00 |00 |-00 |00 |00 |00 |00 |-00 |-00 |00 00| -00
January . .} 000 | 002 | 025 | 042 | 056 | 068 | 074 | 068 | 067 | 070 | 072 | 074
February . . || 003 | 000| 030 | 070 | 103 | 124 | 120| 118 | 114 | 115, 115 | 113
March — . . ) 000 | 004| 033 | 072 099 | 117| 117 | 114| 108 | 105 106 | 102
April . . 000 { 028| 063 | 092 | 108 113 115 113 | 106 | 104 | 100 | 096
May . . .|l 000 006 020 035| 057 060 | 060 | 054 | 055 | 055 | 048 | 047
June .. 014 | 008 | 012 | 028 | 040 | 044 | 043 | 044 | 043 | 041 | 034 | 083
July .|l 018] 013] 013 | 025 | 044 | 047 | 047 | 044 | 045 | 039 | 036 | 029
August . . 025 | 016| OI8 | 026 047 | 057 | 052 | 053 | 047 | 043 | 043 | 039
September 002 | 000 | 014 | 033! 048 | 058 | O54 | 048 | 046 | 045 | 038 | 034
October 000 | 012 044 | 082 | 108 | 107 | 096 | 088 | 086 | 085 | 082 | 082
Noveniber 000 | 001 | 024 | 048| o070 | 089 | 075| 072 071 | 069 | 067 | 067
December 003 ] 009 034 | 055| 067 | 068 072 | 073 | 071 | 065| 065 065
April , )
‘ ‘:,‘)‘d\;‘fv?ept }@ 000 | 002 | 013 | 030 | 047 | 053 | 052 | 049 | 047 | 044 | 040 | 036
. ‘
";mﬁl?lff‘ml"} 000 | 004 031 | 061 | 083 | 094 | 091 | 088 | o085 | 084 | 083 | 083
Me f th
i?f:ongeare}i 000 | 003 | 023 | 046 | 066 | 074 | 072| 069 | 067 | 065 | 062 | 060
Cape of Good } b ; = N . —_r I h
Hope Time }: 128 84™13" 34™14" 34m 15" 84™ 16" 34™ 17" 34™ 18P 34™1 6" 34™(20" 34™21" 34 22 34™/237 34™
R ]
‘00 | 00 |00 |00 |00 |00 |-00 |00 |-00 |-00 |00 |00 |
January 074 | o1 | 016 016| 0717 | 084 | 091 | 100 098 | 075! 041 | 009
Febuary 110 | 110 114 110| 112 116 | 128 157 | 176 | 150 | 093 | 040
March 106 | 097 ] 095 | 0971 097] 098 | 111 | 137 155 | 127 | 066 | 017
April . . .} 092 085 | 086 | 086 088 | 084 | 089 | 107| 134 | 126 | 079 | 028
Mav . . .| 044 | 037| 037 | 036| 033! 030 | 017 | 027 | 065{ 095 | 060 | 020
June . .l 029 ] o024 025 021 022| 021 009 | 000 | 028 | 046 | 044 { 023
July 025 | 023| 020 023! 018| 015| 001 | 000 | 026 | 049 | 050 | 030
August ., |l 035 | 033 030 | 025| 021 | 018 | 000 | 003 | 041 | 063 | 068 | 045
September 033| 031 027] 026] 025 018 004 | 019 | 047 059 | 045] 020
October ., | 079 | 082 | 082 | 080 | 080 | 083 | 096 112 | 107 | 077 | 033 | 006
November 068{ 070 | 072 | 072 077 091 | 104| 106 | 088 | 056 | 020 003
December. . Il 067 | 068| 070 | 074 | 079 | 090 | 097! 093 | 076 | 045 | 013 | 000
] - -
1 |
A‘I’E‘Chfi’ngept } ) 033 | 020 | 027| 02| 024| 021 010 016 | 047 | 060 | 048 | 018
Oct. to M
mcﬁmfz‘c}‘ 083 | 083 | 084 | 084 | 086 | 093 | 103 | 016 | 116 | 087] 043 | o011
M f tl :
ff}lfolé’Yeaf}’ 059 | 056 | 056 | 036 056 | 057 | 057 066 | 082 | 074 | 046 | 015

January.
February.
March.
April.
May.

June.

July.
August.
September.
October.
November.
December.

January.
February.
March.
April.
May.

June.

July.
August.
September.
October.
November.
December.




DIURNAL VARIATION OF THE VERTICAL FORCE. xlix

TasLe XVIII.

Ezlibits the Mean Hourly Position of the Vertical Force Magnet in cach Month of the Year, relatively to its general
Mean Position in the Month ; the sign + implics that the Force is greater than in the Mean Position, and — that
it is less.

, - 1
Cape of Good }' 0"34m | 1*34m | 2 34m | 3" 34m 42 34m | 5 34m Gh34m | 7h 34m 8" 34m 9" 3ym 10“34m11“34m‘
Hope Time. i

i i

V
| |
00| 00| <00 | 00| +00| ‘00 +00| -00| -00] +00| -00| ‘00
I i
! !
January . . |—062 |—060 [—037 |—020 —006 |4-006 J;+012 4006 {4005 4008 4-010 |4-012 | January.

February . . {—099 | =102 |—072 | =032 |+001 {4022 4018 |+016 |+012 1-}-013 +013 {4-011 | February.
March . . [—=091 |—087 |—058 |—019 |4008 |+026 4+026 |+023 +017 '4-014 !4-015 |4-011 | March.
April . . . 1—088 |—060 |—025 {4004 |+020 [+025 3—}—()27 4025 |4-018 '4-016 '4-012 {4008 | April.
May . . . |—041 =035 —021 |~006 +016 [+019 4019 (4013 |4+-014 [4014 '£00T |4+-006 | May.
June . . . =014 |—020 |—-016 000 |[4012 [4-016 j+()l5 +016 |+-015 4013 :-{—006 +005 | June.
July . . . =010 |=015 |=015 | =003 4016 4019 4019 |4+016 [+017 011 4008 |+001 | July.
August . . |—010 —019 [—017 =009 [+-012 |+022 +017 4018 |+012 008 |+008 |+004 | August.
September . —030 |—032 |—018 4001 {4016 [4+026 4022 [4+016 |+014 013 |--006 |+002 | September.
October . . =075 |—063 | —031 {4007 [4-033 4032 ‘4021 |+4+013 [4-011 4010 \'-{—007 +007 | October.

November . |—062 |—061 |—038 |—014 [4-008 [4025 +013 |+010 [4-009 [4-007 4005 |4-005 | November.
December. . |—056 =050 |—025 |—004 |4+008 |4009 4013 {4014 |+012 :—i-()()(i +006 |-4006 | December.

April to Sept. }
inclusive
Oct. to March}

inclusive .

| ! |
—-032 ;—030 —-019 [—002 |+015 |+021 i+020 4017 |+015 ;—]-012 4008 |+004

| |

|

—0%4 =070 —043 |—013 4-009 {4020 4017 {4014 |4 011 ;+010 4009 {4009

! i |
1—053 —050 —031 |~008 {4012 [4+021 +018 {4015 4013 4011 |4+009 |4-007
| | | | |

l r | ; ;

! o] ‘ | ‘ | | |

Gupe ofGood 1 19"34m 13347 14347 15" 34‘"]16“34"‘)1 734m 18" 34m 19 34m 20" 34 214 34m ’221-34'"‘23“34m
i ‘ | ! 1

|

Mean of the
whole Year.

Hope Time. | | | |

| 00| 00 00 00 | 00

| i
_ 1 | | !

| l | J | |
January ., . [4-012 {+015 4014 !—1—014 ‘+015 4022 '4-029 '4+038 4036 f—f—OlS |~021 —053 | January.

February o . 4008 |4-008 012 {1008 4010 4014 +026 4035 +074 4048 1—009 | —062 | February.

[
(=)

| r
“00 | 00 ‘ "00 | +00 00 | 00
! ‘ "[

March * . . |4015 [4-006 +004 4006 4006 4007 4020 +046 4064 +036 —025 —074 | March.
April . . . 4004 =003 /=002 =002 | 000 |—004 4001 +019 4046 4038 |—009 ~060 | April.
May . . . |4003 ~004 '—004 —005 —008 —011 |—024 |—014 '-024 '4-034 '4019 —021 | May.

June . . . 4001 |—004 5—003 —-007 /=006 | —007 =019 | —028 ' 000 4018 H—OIG |—005 | June.
July . . . |=003 —005 —008 [—005 |—010 !—013 i—027 | =028 —002 '4-021 4022 +-002 | July.

August . .| 000 =002 —005 —010 —014 {~017 |—035 |—032 '4-006 4028 4033 4010 | August.
September . |4-001 |—001 —003 |—006 | —007 |—014 —028 |—013 4015 4027 +013 :~012 | September.
October . . 4004 |4-007 4007 4005 |4+-005 4008 4021 --037 +032 4002 |~042 =069 | October.
November . |4-006 4008 (4010 010 14-015 |4-029 042 [4+044 026 '—006 |~042 =059 . November.
December . /4008 {4009 |4-011 4015 4020 4031 /4038 +034 +017 |~014 |—046 =059 | December.

April to Sept.].1
inclusive . {;

Oct. to March, | | ;
inclusive "}i+009 %+009 4010 "+0]0 +012 4019 |4029
]

|
1 |

|

‘ | ! |
003 | or:

| |

| i
+001 ;—003 —005 f—006 -~008 |—011 ;—022 —-016 015 4028 |+016 '—014
i i

042 '+-042 |+013 |—031 —063
! | i
i

Mean of the}*

i |
| 1 !
whole Year, §, T00° +003 ;—{—002 +002 |+004 4-004 '4-013 };+028 +020 | —008 —038

i

4003

h



ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

The diurnal variation of the Vertical Force is shown in Fig. 2 of Plate V., the two
opposite seasons of the year, April to September and October to March, being pro-
jected separately. It consists at both seasons of a double progression, having two
maxima and two minima. The principal maximum takes place earlier from October
to March, viz., at 20", than from April to September, when it is found between 21"
and 22"; thence the curvesdescend at both seasons to a principal miniinum, which takes
place throughout the year at the same hour, viz., between noon and I r.m. The curves
then reascend at both seasons to a secondary maximum at 5" 34™, after which the
April to September curve reaches a secondary well-marked minimum at 18" 34 ; while
the October to March curve descends slightly to a less marked but continuous noc-
turnal minimum, from which it begins to reascend at about 16*  The range of the
diurnal variation of the vertical force is greater during the six months when the sun
is south of the equator, or from October to March, than in the opposite season.

MAGNETIC INCLINATION.

The observations of Inclination comprised in this volume extend in a continuous
series over a period of four years and ten months, from June 1841 to March 1846.
Table XIX. contains the mean results of the observations in each month, with the
number of determinations of which each result is the representative.

TasLe XIX.
| 1811 | 1842 ‘ 1843 1844 | 1845 | 1846
NMONTHS. | - | ;
No. of { Inclin. No. of | Inclin. No. of | Inclin. || No.of | Inclin. No.of | Inclin, | No. of Inclin.
Determ. | - 330. Determ. | - 330. Determ, - 530, Determ. | ~53°. || Determ. | -53°. ' Determ - 530,
— X ' |
} '
| i 1 . 1 ’ 1 | !
January . —_ - 17 109:0 16 16"2 9 195 8 [27-8] 6 |37
february — ‘; —_ 16 | 09°6 16 168 8 | 22-7 ‘ 8 |26°6 9 |31'9
March - - 17 105 18 16°0 9 | 24°4 l 8 | 263 ‘ 8 | 31'4
|
April —~ | — |16 138 5 2.3 9 |27 8 [269 — | —
May —_ — 11 12-7 1 31} 18-8 9 |26°6 | 9 | 251 — —
June 2 106°7 17 12-7 19 17-9 8 1291 9 1249 { —_ -
July 6 075 17 14-6 17 19°1 9 263 8 |26'3 f 5 ;374
August . 9 J 074 18 16-2 17 168 9 | 31'4 10 | 280 15 31-7
September 12 ;096 || 11 16-17 22 |'19°2 9 | 330 10 | 31°1 ’; 3 1357
October . 16 1009 | 17 1471 10 | 20°2 10 | 349 9 1304 — -
November 12 1 09-4 17 16:7 | 8 |[§22°9 9 319 i 8 | 299 — —
December 13 103 ! 18 17-1 | 8 19-5 10 | 31'2 "l 9 | 3389 —_— —
é\ ; i




MAGNETIC INCLINATION. li

We have here a series of 58 monthly determinations from June 1841 to March 1846
inclusive, of which the arithmetical mean is — 53> 21'* 1, corresponding to their middle
period, or to November 1st, 1843. The probable error of the arithmetical mean is
+ 0-24 ; and the probable error of a single monthly determination is + 1'*84.

Secular Change—From each of the 58 monthly determinations we may derive
an equation of the form 6’ = 6 + a y, in which 6 is the most probable value of the
Inclination on November 1st, 1843, 6' the observed Inclination in any other month,
a the interval in months between the date of 6' and November 1st, 1843, and 7 the
monthly variation occasioned by secular change, assumed to be uniform during the
period in which the observations were made. Regarding cach monthly determination
as of equal weight (which is approximately but not strictly true), the 58 cquations
treated by the method of least squares give 6 = — 53" 211, and y = — 0'+454
equivalent to a mean secular increase of south dip in cach year of 545,

Annual Variation.—If we collect into separate means the monthly determinations
between June 1841 and March 1846 which were obtained in the same month in dif-
ferent years, and which stand on the same horizontal line in Table XIX.we find
them as follows:—

kel '

January  — 53 20°84 corresponding to the middle of January 1844
February — 53 21°52 . . February 1844
March — 53 21172 ’s Yy March 1844
April — 53 22-42 . . October 1843
May — 53 20-80 . ys November 1843
June — 53 18°26 ’s ys June 1843

July — 53 18°16 . ys July 1843
August — 53 19°96 - . August 1843
September — 53 21-92 ys 5 September 1843
October  ~ 53 22°18 - ’s October 1843
November — 53 22'16 ys ys November 1843
December — 53 22:40 ss - December 1843

From the investigation respecting secular change we obtain the equation 6’ = —
53> 21'-1 — 0'-454 a for the value of the inclination 6’ at any required epoch, @ being
the difference expressed in months between November 1st, 1843, and the epoch for
which €' is required, a being positive when the epoch is later than November lst, 1843,
and negative when it is earlier. Employing this equation, we have the valaes of 6’
by calculation at the epochs to which the means of the several months respectively

correspond. The differences between these values, and the observed values, should
h 2



lii ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

exhibit the annual variation, supposing there to be one, and that the observations were
sufficiently accurate and sufficiently long continued to determine it.

Tasre XX.

| , ’ Observed Inclina-

MONTHS. 0{»(:1)_\\*2%3’;}%% | Observed Values. tilon greater (+)or

— 01454 a. ess (—) than the
computed.

o 1 o 1 1

January . . | — 53 22-23 -~ 53 2084 -~ 1+39
February . . | — 53 22°69 | — 53 21-52 ~ 1'17
March . .| — 53 23-14 — 53 21'72 —~ 142
April. . .| — 53 20°88 | — 53 22-42 + 1°54
May . . .| — 5321-32 | — 53 20°80 — 0°52
June . . .| — 53 19°06 - 53 1826 ~ 0-80
July . . .| — 531951 | — 531876 ~ 0175
August . .| — 53 19:98 -~ 53 19°96 ~ 0°02
September . | — 53 20°42 | — 53 21:92 + 150
| October . . I — 53 2087 — 53 22°18 + 1:31
November . ! — 53 21+32 — 53 22°16 + 0-84
December. . l — 53 21717 | — 53 2240 + 063

These results do not appear to afford a final conclusion in respect to annual variation.
The observations of a much longer period, seven to eight years, at the Hobarton Obser-
vatory in Van Diemen Island, have given a tolerably consistent indication of the ex-
istence of an annual variation at that station, the south inclination being less when the
sun is in the northern than when in the southern signs (Hobarton Mag. and Met.
Observ., vol. i, p. 1xxv.) If the monthly results at the Cape are collected into half-
yearly means, the mcan from April to September inclusive shews a smaller south
Inclination by 0'-36, than the monthly mean during the half-year from October to
March inclusive. Buta satisfactory determination on a point of so much delicacy requires
a longer continuance of careful observation than was afforded by the period during
which the Cape Observatory was under the direction of the officers of the Royal
Artillery, and will doubtless receive from Mr. Maclear at a later period its due con-

sideration.

DIURNAL VARIATIONS OF THE INCLINATION AND TOTAL FORCE.

Having obtained, in pages xxxiii. to x1., and xliii. to xlix., the diurnal variation of the
horizontal and vertical components of the Magnetic Force, we may derive from them the
diurnal variations of their theoretical equivalents, the Inclination and the total Force.

The diurnal variations of the Horizontal and Vertical Force, on the mean of the
whole year, brought into one view, are as follows:—



INCLINATION AND TOTAL FORCE. liii

TasLe XXI.
Local Time. Hor. Force. Vert. Force. || Local Time. Hor. Force. Vert. Force,
i |
h., m. “ h. m.
0 34 *00033 *00000 | 12 34 * 00019 *00059
1 34 *00028 *00003 { 13 34 * 00024 * 00056
2 34 *00025 *00023 | 14 34 +00028 * 00056
3 34 *00026 *00046 | 15 34 +00031 *00056
4 34 *00029 *00066 | 16 34 * 00032 * 00056
5 34 * 00024 *00074 || 17 34 +00036 +0005"7
6 34 *00013 -00072 | 18 34 <0004'7 00057
7 34 *00005 +00069 | 19 34 + 00065 * 00066
8 34 00000 +00067 | 20 34 00072 00088
9 34 +00001 * 00065 21 34 +00067 *00074
10 34 + 00006 * 00062 22 34 + 00052 + 00046
11 34 *00012 +00060 | 23 34 +00039 +00015

Hence, by the formula in page 13 of the Royal Society’s Instructions, we have a
minimum of (south) inclination and of the total force at the same hour, viz., 0" 34™;
and the mean diurnal variation of the two elements is as follows, reckoned from the
respective minima :—

TasLe XXII.
| |
Local Time, Inclination, Total Force. i Local Time, Inclination. i Total Force.
h m, i ¢ h.  m. !
0 34 0-00 *00000 | 12 34 120 +00033
1 34 0-13 *00000 | 13 34 1:07 *00033
2 34 051 00012 || 14 34 1:00 *00034
3 34 0°87 000217 i 15 34 095 00035
4 34 1-15 *00041 | 16 34 0°94 * 00035
5 34 1:36 *00044 || 17 34 089 +00038
6 34 151 00039 | 18 34 0-71 +00041
7 34 160 *00034 : 19 34 056 00054
8 34 1:64 *00031 || 20 34 071 *00066 |
92 1:60 ‘00030 | 21 34 0°66 00060 |
. 10 34 146 *00030 || 22 34 044 +00036 |
P11 34 1:33 * 00031 i 23 34 014 +00012 |
|

These numbers show, — in respect to the Inclination, an increase of south dip from
the minimum at 0" 34™ to the maximum at 8" 34™, and from thence a decrease to the
minimum at O" 34™, with a very slight interruption about the hours of 19" 34™, 20" 34™,
and 21" 34™,—and in respect to the total Force, an increase from the minimum at 0" 34™
to a secondary maximum at 5" 34™, thence a diminution to a secondary minimum
about 9" 34™; from this hour the increase is very slow until about 16" 34", when it
gains rapidly until the principal maximum is attained at 20" 34™. From this maximum
to the minimum at 0" 34™ is a continuous and rapid progression.



liv ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

Tables XXIII.and XXIV. exhibit the mean diurnal variation of the Inclination and of
the total I'orce for every month of the year, reckoned from their respective minima, the
minimum of the Inclination being the smallest (south) dip occurring in the monthly means
atany one of the observation hours ; Tables XXV.and XXVI. exhibit the differences of
Inclination and total Force at each observation hour from the mean in each month. In
all these tables the diurnal variation of the Inclination and of the total Force is also col-
lected into half-yearly means, viz., from April to September inclusive, and from October
to March inclusive.

In Plate V. these half-yearly means are projected, I'ig. 4 representing the diurnal
variation of the Inclination in opposite seasons, and I"ig. 3 that of the total I'orce : and in
Plates VI. and VII. the mean diurnal variation of the two elements in every month of
the vear is projected, that of the Inclination in Plate VI. and that of the total I'orce in
Plate VIL

Directing ourattention first to the half-yearly means of the Inclination (Plate V.I'ig. 4),
we perceive that the projection corresponding to the half-year from October to March
is a single progression, the minimum of (south) dip occurringat 0" 34™, and the max-
imum at 7" 34™.  The increase from the minimum to the maximum during the hours
of the afternoon is comparatively rapid ; the decrcase from the maximum isslow during
the hours of the night, butis rapid from 20" 34™to 0" 34™. The projection corresponding
to the opposite season, or from April to September, exhibits on the other hand adouble
progression, two minima of nearly equal amount at 19" 34™ and 0" 34", and two
maxima, viz., a secondary maximum at 21" 34™ and a principal maximum at 8" 34™

When, however, we examine the monthly projections as shewn in Plate VI., we
perceive that the true character of the diurnal variation of the Inclination is but very
imperfectly apprehended by viewing its half-yearly representation, and that there are
many characteristic circumstances which are either partially or wholly masked in half-
yearly means.

When the half-year from April to September is resolved into its constituent months,
we perceive that the diurnal variation in June and July, omitting slight irregularities,
is a single progression, having its minimum at 19" 34™ with scarcely any trace of the
minimum at or about O" 34™, which is so conspicuous in the half-year from October to
March, and is a well-marked feature in the diurnal variation of every other month of
the year except these two. April and September, on the other hand, exhibit also, with
very slight irregularities, a single progression having its minimum at O" 34™, with
scarcely any trace of the minimum at 19" 34™; whilst May and August, intermediate
between June and July, on the one hand, and April and September on the other, have
well-characterized minima both at 19" 34™ and O" 34™ heing therefore the only
mnonths in the half-year from April to September which have the double progression
indicated by the half-ycarly projection in Plate V., Fig. 3.
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INCLINATION AND TOTAL FORCE. Iv

There is also a peculiar feature in the projections for February and March which is
masked in the half-yearly projection in which those months are included, viz., the mini-
mum of (south) dip, commencing about 15 or 16 hours, and attaining a maximum at
20" 34™; this feature is most strongly marked in February, causing 20" 34™ to be the
hour of the principal maximum in that month ; it is also seen in the April projection.

The hour of the afternoon maximum varies in different months; in October and
November it occurs earliest, viz., at 5" 34™; in September at 6" 34™; in August, and
also in February, March, and April, at 7" 34™; in July and December at 8" 34™; and
in May, June, and January at 9* 34™.

The diurnal variation of the total I'orce exhibits much less dissimilarity of character
at opposite seasons than that of the Inclination: the principal features occur during the
hours of the day ; the range is greater, and the turning points are generally carlier from
October to March than from April to September. A rapid increase in the Force takes
place in the early hours of the morning, commencing earliest, ¢.c., about 14 or 15 hours,
in December and January, and latest, ¢.e., about 19 hours, in June and July. The
maximum is reached earliest, viz., 19" 34™, in October, November, and December, and
latest, viz., at 22", in July and August; the Force then decreases to a minimum, which
occurs about an hour earlier generally in the half-year from October to March, i.e., at
0" 34™, than in the half-year from April to September, t.c, at 1* 34™, and is a very
decided minimum in the half-year from October to March, including also April;
whereas in other five months the minima in the early morning and in the early
afternoon have nearly the same absolute value. From the minimum early in the
afternoon, the Force increases in all months of the year to a secondary maximum a
little before or after 5 hours; the decrease of Force from the secondary maximum to
its mean amount during the hours of the night is comparatively slight. The extreme
range of the diurnal variation of the total Force from October to April inclusive is about
one-thousandth part of the Force itself; and from May to September about half that
quantity. The greatest range is in I'ebruary and March ; the least in June and July.



Ivi ADJUSTMENTS, ABSTRACTS, AND COMMENTS.

Tapre XXIIIL.

Mean Diurnal Variation of the Inclination for the several Months of the Year, the lowest (South) Inclination occurring
at any of the Observation Hours being taken as the Zero of the Month.

|
Gape ofGiood 1 0" 34™ | 1" 34™ | 2" 34™ 13" 34™ | 47 34™ | 5" 34™ 6" 34™ 7" 34™ 8" 34™ 0" 34™ 10" 34" 11" 34"
Hope Time.
I ’ i 1 ! 1 1 ! I ! U !

January .. 10704 | 0:00 | 0°37 | 0°58 | 0°178 | 1°01 | 1*29 | 1°39 | 147 | 1°55 | 1°52 | 147 | January.
February . . 1 0°00 | 0°04 | 0°48 | 1-11 | 1°60 | 196 | 206 | 220 | 218 | 2°15 | 2:10 | 198 February
March . . [ 0°00 000|043 ] 1°08|1°47 | 1-88 | 2°11|2:23|2°18|2:05 | 200 | 1'82 | March.
April. . . [ 0°00 | 051/ 1-06 | 158 | 1°80 | 1'93 | 2-19 | 223 | 2:13 | 2°08 | 190 | 1-67 April.
May . . . 1000038069 (087|109 117 1°30| 1°32| 150 | 1°60 | 140 | 1-33 May.
June . . . 1048|052 0°65 | 078 | 0°68 | 0°81 | 0°98 | 1°24 | 1°37 | 141 | 129 | 1-22 | June.
July . . .| 060|066 | 0°63 | 071 | 0°84 | 094 | 1°17 | 1°20 | 1-54 | 150 | 150 | 1-29 July.
August . . | 018 | 0°45 | 0°84 | 1:08 | 127 | 1°37 | 1°45 | 170 | 1°65 | 162 | 1'52 | 1°39 August.
September . | 0°00 | 0°25 | 0°69 | 1-14 | 147 | 1°71 { 1°86 | 1*80 | 1°81 | 1°81 | 153 | 1-30 September.
October . . | 0°00 | 010 | 0°53 | 1°19 | 1178 | 2:03 | 2°01 | 1°93 | 186 | 1°77 | 1°€2 | 1°52 | October.
November . | 0-14 | 0°00 | 031 | 0°6% | 1°13 | 1°55 | 145 | 1°48 | 1+48 | 133 | 1°25 | 1'08 | November.
December . | 0°11 | 029 | 087 | 1°22 | 1°38 | 1'53 | 1-78 | 2°01 | 2:04 { 1°81 | 1°69 | 156 | December.

‘821098 | 1°11 1 128 | 1°39 ;1 1°46 { 1'46 | 1-31 | 1'16

April to Sept.. | 0°00 | 0°25 | 0°55
931 1°31 | 1°61 | 1-73 | 1°82 | 182 [ 1°73 | 1'65 | 1'52

Oct. to March | 0:00 | 002 | 0°45

jeo )

Mean of the Year; 0°00 { 0°14 | 0°50 | 0-87 | 114 | 1*36 | 151 | 1-61 | 1°64 | 1'59 | 1-48 | 1:34

|

N s 1 ; | | ‘
Cape of Guod } 12" 347 13" 34™/14" 34™ 15" 34™ 16" 347\ 17" 34" 18" 34 10"34" 20“34‘“’211‘34““‘22"34““‘23h 34m

Hope Time. I
! [ 1 ' i 1] 1 1 1 ! 1 ! ]

January . . | 1°37]1°30(1°29 | 1°21 {117 ]1:08|0:94|0°96| 094|089 065 | 0-23 | January.
February . . | 113 | 1°67 | 1'68 ‘ 1:59 | 1°65 | 1°72 | 1+72 | 1°95 | 2-29 | 2:08 | 1-49 | 0-70 | February.
March ~ . . | 1°78 146 | 1°39 | 146 | 1°44 | 1°47 | 1-49 | 1°60 [ 1-78 | 1°64 | 0°98 | 0-38 | March.
April. . . [ 1°45(1°20|1°19 } 1°07 | 1°22°1 1°12 [ 1°09 | 1-09 | 1-47 | 1°52 | 0°91 | 0-33 | April.
May . . . 1°17]0°92]0°92 [ 087 | 076 | 0°66 | 0-26 | 0°11 | 0-54 | 0°62 | 0°56 | 0°13 May.
June . . ’ 1:09 1 0°96 | 0°98 | 0°80 | 078 | 0176 | 0°43 | 0°00 | 015 | 0°35  0°48 | 042 June.
July . 117161099 {081 1 0°89 | 071 | 0°63 | 0°27] 000|015 | 0:48 | 0°60 | 0-55 | July.
August .| 1+22{1°09 | 0799 | 0°86 | 074 { 0:73 | 0°35 | 000 | 0-23 | 0742 | 0°53 | 0-33 August.
September . ‘ 1:15 | 1°05 | 0°81 1 0°81 | 0-79 | 0°71 | 044 | 0°28 | 0°34 | 0°31  0-18 | 011 September.
October 1°29 | 1°24 | 1*2111:09 | 1-07 | 1-06 | 1°06 | 1:06 | 1'01 | 076 | 0°35 | 0:05 | October.
November . 1085 0°87[0°90 1079|061 | 0-44 ] 024  0°08 | 0-00 November.
December . 1 1050 | 1°50 | 1°46 + 1:50 | 1°50 | 1°38 | 1°13 | 0°80 | 049 | 0°14 . 0°01 | 0:00 | December.

*10

April to Sept..
! T 18

J
11°00 | 0°83 ] 0°74 ' 0:67  0°62 | 0°56 | 0°26 | 0704 | 0-27 | 0-41 ] 0-33 |
Oct. to March . 9 . . 0 Ks

1:39 1 1°32 | 1-27  1-23
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N
[eNe)

30'99 0°95 | 0-89
|
1
1
|
|
|

Mean of the Year 1°19 | 107 {1°01  0°95
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INCLINATION AND TOTAL FORCE. Ivii

TasLe XXIV.

Mean Diurnal Variation of the Total Magnetic Force in the several Months of the Year, the least Force occurring at any
one of the Observation Hours being taken as the Zero of the Month.

! I ! i ]
Cape of Good }!Oh 34mg1h 34m12h 34m'gh 34m4h 34m!5h 3_1[1\‘61\ 34m|7h 34ml8h 34m§9h 341n1101134m‘11113_1m
Hope Time. i !’ ; ! 1 ’
00 | +00 ,' “00 | ©00 00 |00 |00 |-00 |-00 |00 |00 | ‘00
| I
January . . | 000 | 003 | 018 030 040 | 047 ‘ oa1 | 030 | 036 | 037] o010 | oa3 January.
February . . | 003 | 000 020 @ 046 069 ; 082 ¢+ 075 | 071 | 067 { 069 070 : 071 | February.
March = . .| 000 | 004 023 048 067, 076 071 | 065 | 060 | 060 | 062 062 | Murch.
Apiil ... ] 000| 017 040 @ 058 069 | 071 | 068 | 065 1 060 059 | 059 ' 060 | April.
May . . .| 002| 000| 007 018 035 037, 034 | 027 | 024| 022 020 | 020 | May.
June . . . 006 000 001 | 014 028 i 029 (\ 025 020 016 013 009 009 | June.
July . . . 010 003 00411 014 03(); 031 026 021 016 011 008 006 | July.
August . .| 029 014 007 010 027 035| 028| 024 | O0l9 | 016 | 018 | 017 | August.
September . 0017 000 004 ‘ 014 = 021 026 019 014 012 011 010 011 | September.
October . . 000 010 033 . 057 @ 070 063 052 047 046 047 04 049 | October.
November 000 004 020 - 036 048 056 046 043 042 043 043 046 | November.
December. . 000 ! 003 015 029 037 i 035 033 029 . 027 026 028 031 | December,
April to Sept. ~ ; .
} 003 000 005 015 029 032 027 023 019 016 016 015

inclusive

|
! :
; i ‘ !
Oct. to .I‘_Iamh} 000! 003 021 040 0341 059 053 | 048 | 045 | 046 | 041 049
inclusive i l i
, | | ‘ 3 :
Mean of thell 00 009! 013! 028 042 046 | 040 | 036| 032 031 | 032 | 032
whole Year. ! ! : :
i |

R : e . ' e sy

] ! ‘ ! |
13"34’“\ 14h34m|\ 15"34m 16h34m/]Thg4m 1 8h34m 19h34m!20h34m‘21h34m Q2h34m 23h34m

|

i
Cape of Gooud 1ohq4m
Hope Time, }‘1 2"34

*00 *00 *00 *00 *00 *00

|
|
*00 | *00 | ‘00 j-oo L0000
; ; | — _

January . .| 045! 048 049 050 | 052 | 061 | 071 | 080 | 078 | 056 | 028 | OG5> | January.
February . . 073 | 074 078 076 077 079 1 091 115 126 105 061 025 | February.
March . .| 067 | 065 065: 0651 065 066 ' 078 102 | 116 | 091 | 044 | 008 | March.
April . . .0 061 | 039 060, 063 | 062 | 060 066 084! 102! 093 | 060 | 021 | April
May . . . 021 ] 019 01! 019! 019 OI8 0131 027 055 | 063 | 050 | 019 | May.
June . . . ' o008 006 007! 0071 008 007 002! 003 028 | 041 | 036 | 017 | Juue.
Jul .. . 00A, 006 007 008 | 007 006! 000 | 005 | 027 | 043 | 042 | 023 | July.
August . .| 016! 017 0l6' 014 ' 013 | OL0: 000 | OLl | 044 | 062 | 064 | 046 | August.
September . ¢ 013 ! 013, 015: 014 , 0l3| 008 | 000 018 | 045 | 057 | 046 ; 023 | September.

October . . . 051 056 @ 056 . 057 057 060 073 089 086 061 026 005 | October.
November . 049 | 052, 055, 056 | 061 074 ' 090 096 | 081 053 | 021 006 | November.
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