PHILOSOPHICAL TRANSACTIONS.

1. Experiments to ascertain the ratio of the magnetic forces acting on a needle
suspended Izbrizontally, in Paris and in London. By Captain EDWARD SABINE,
of the Royal Artillery, Secretary of the Royal Society.

Read June 21, 1827.

THE magnetic needles employed in these experiments were cylinders of 0,16
inch diameter, and 2,4 inches in length, pointed at the ends: they were sus-
pended by a single silk fibre of rather more than five inches in length. The
box in which they were inclosed, as a protection from the weather, was of wood,
having at the bettom a graduated circle in ivory, rather exceeding in diameter
the length of the needles, and over the centre of which the silk fibre was sus-
pended. The bottom of the box being rendered horizontal by means of foot
screws, and shown to be so by an unattached spirit level, the zeros of the circle
were placed in the direction of the magnetic meridian, and a needle was sus-
pended in a horizontal position. Another needle was then employed to draw
it 50 or 60 degrees from its natural direction; on the removal of which, the
suspended needle resimed its direction in the ordinary process of vibration.
The registry of the vibrations was commenced when the arc had diminished to
30° and continued until it was reduced to below 5°: the method of registering
the vibration will be best understood by a reference to the Tables at the close,
and is too simple to require further explanation. The number of vibrations
made by each needle between the arcs of 30° and 5° was usually from 300 to
400 ; and the time in which these were performed varied, in the different
needles, from 12 to 16 minutes: the mean time of performing 100 vibrations
between the specified arcs is the result deduced for each experiment.
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2 CAPTAIN SABINE ON THE INTENSITY OF

Four of the needles, Nos. IV, VIII, X, and XI, with an apparatus in dupli-
cate, were sent to me in the summer of 1826 by Professor HansteeN of Chris-
tiania, to be employed in obtaining the comparative magnetic intensity in
different parts of Great Britain. Shortly after their arrival, an opportunity
occurred of sending two of the needles, Nos. IV and XI, with an apparatus,
to Captain Basi Haww, in Edinburgh; by whom, assisted by Lieut. RoBert
CraiGig, of the Royal Navy, the experiments numbered 12 to 16 in the sub-
joined tables were made, in February 1827 ; and the needles returned, so as to
be included in the comparative experiments between Paris and London.

The two remaining needles, marked A and B, making six in all, were made,
at my request, by Mr. DoLroND, in the autumn of 1826, of the same size and
form as those sent me by Professor HANSTEEN.

On the 3rd of December 1826, being about seven weeks before I expected
to leave England for Paris, I made the experiments 1 to 4, with needles A and
B, VIII and X, in the garden of the Horticultural Society at Chiswick ; and
after an interval of six weeks, repeated, with the same needles, at Shernfold
Park near Tunbridge Wells, on the 15th of January, the experiments 5 to 8,
to ascertain that their magnetism had sustained no change. On the 30th of
January, fifteen days only after this second trial, three of the needles, No. VIII,
A, and B, (No. X having been accidentally mislaid on that day,) were em-
ployed in the garden of the Royal Observatory at Paris, in the experiments
numbered 9 to 11 ; and on the 14th of March, Nos. X and XI (which last had
been returned by Captain Haiu from Edinburgh), and the needles A and B
repeated, were employed in the experiments numbered 17 to 20 ; in which ob-
servations I had the pleasure of being assisted by Mr. WiLLiam Rrrcuig, rector
of Tain Academy in Scotland.

An opportunity occurring, Nos. VIII, X, and XI, were sent to England
early in April, and the experiments numbered 21 to 24 made with those three
needles and, with No. IV (sent by Captain HaLvL to London, but which had
not been forwarded to me in Paris), in the garden of the Horticultural Society
at Chiswick, on the 23rd of April, by Captain Cuarman of the Royal Artillery,
who kindly undertook this trouble at my request; and having done so, re-
turned them again to me at Paris.

By Professor HANSTEEN's recommendation, the four needles which he had
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sent me were kept at all times separate from each other; the two which
Mr. Dorronp made had been on the contrary kept together in a small ivory
case ; the needles being placed parallel, but not touching, the north pole of the
one being opposed to the south pole of the other, but not connected. Being
desirous of ascertaining the effect which separation might have on the mag-
netism of these needles (A and B), they were removed from each other after
the experiments of the 14th of March, and kept apart until the 30th of April ;
when they were again tried in the garden of the Observatory at Paris, in expe-
riments 25 and 26, and their time of vibration was found the same as before.
Nos. VIII and XI, which had arrived from Captain CuHaPMAN, were tried on the
same day, Experiments 27 and 28, and Nos. IV and X, which arrived a few
days after, on the 10th of May, in the experiments 29 and 30. Finally, on my
return to England in June, the needles were again taken to the garden at
Chiswick, and the experiments 31 to 34 made on the 11th of June.

The place of observation in the garden at Chiswick was near the middle of
the Arboretum ; and in the garden of the Observatory at Paris, in the Cabinet
of M. Araco, specially constructed for magnetic observations, which he kindly
permitted me to occupy for the purpose.

The Tables at the close contain the full details of the temperatures and the
hours of the day at which the several experiments were made. It will be seen
that the variations of temperature included at each station were very consi-
derable ; but care was taken that the mean temperature of the several experi-
ments with each needle should, in most cases at least, approach the same
amount at London and at Paris :

With Needle IV the mean temp. at London was 54,5 and at Paris 62

With NeedleVIIT . . . . . . . . . . 50" . . . . 525
With NeedleX . . . . . . . . . . . 405 . . . . 59
WithNeedleXI. . . . . . . . . . . 545 . . . . 665
With NeedleA . . . . . . . . . . . b5 . . . . b4
With Needle B . . . . . . . . . . . b45 . . . . 53

Still the preponderance of high temperatures was at Paris ; and it is expe-
dient therefore to reduce the several results to a nearer accord with what
they would have been, had they been all made at the same temperature. I
avail myself for this purpose of a formula for the reduction of different tem-
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4 CAPTAIN SABINE ON THE INTENSITY OF

peratures, which Professor HansTEEN has derived from experiments made with
a cylinder precisely similar in all respects to those which he sent to me.
Supposing the time of » vibrations in the temperature ¢ to be T seconds, and
in the temperature # to be T seconds, T'="T" [1—0,000165 (¥ —¢)], the tem-
perature being expressed in degrees of Fahrenheit. It is possible that this re-
duction may not be strictly correct for all cylinders of the same shape and make
as that from whence it was originally derived ; but it may at least be confidently
presumed, that the results obtained by such cylinders being corrected by it,
will more nearly approach a strict relation to each other, than when no attempt
is made to counteract the effect of differences of temperature : and that, view-
ing the small ultimate amount to be compensated in the present case, this for-
mula may be considered as being quite sufficient for the purpose.

The following Table presents in one view the results obtained with each
needle at the different stations at which they were tried.

LONDON. PARIS.

,E_ Time of | Reduc- | Corrected
Vibra- tion Time of Date.

g Time of Reduc- | Corrected
£ ‘tion. | to40°.| Vibration.
6.

Vibra- tion Time of
tion. to 409, | Vibration.

Needle. Date.

Therm.

Apr. 23,1827, 1 e, |40341,69| 0,00|341,60 | May 10, 1827, 53 ».0.|62| 331,12 —1,20 | 399,92
June 11, 1827, 2} ».xt. (69| 343,21 |— 1,64 | 341,57

Mean.ceufeufinesnernslesennens| 341,63 Meanaueaeeesseseseanelnrnnennd 329,02

Dec. 3, 1826, 2} .M. |41]275,86|—0,05 | 275,80 | Jan. 30, 1827, 114 a.m.|28| 267,22|+-0,53 | 267,75
Apr. 23,1827, 2 r.M. |40/276,44) 0,00|276,44 | Apr. 30, 1827, 53 ».m. |77|268,76/—1,64 | 267,12
June 4, 1827, 1§ ».m.[69|278,02|—1,33 | 276,69

Mean,ueac|oesfsnnensnsssnsenens| 276,31 Meanseueeeensloesennne]ennecenes| 267,435

VIII

Dec. 3,1826,2 r.m. [41|329,63—0,05| 329,58 | Mar. 14, 1827, 1} ».u. |56|319,17|—0,84 | 31
Apr. 23, 1827, 2§ ».m. (40| 330,86 0,00 | 330,86 | May 10, 1827, 5 ».m. |62 320,38/ —1,16 |31

Mean.uieesfes]osseseceefoncssoncs 330,22 Mean..eefeeefeensenced]ereensnne 318,775

June 11, 1827, 3} ».m. |69 315,37|—1,53| 313,84 | Apr. 30, 1827, 6 ».m. |77]304,73|—1,86 | 302,87
Mean...oufeeieireennafeneeneend 313,91 Mean.uuee|eaefsssssseselerenenee 303,10

Dec. 3, 1826, 31 »p.m. 4_1 247,03|=0,05 [ 246,98 | Jan. 30, 1827, Noon. [28|238,95/4-0,48 239,43

June 11, 1827, 4 ».m. |69]250,07|—1,20 | 248,87 | Mar. 14, 1827, 2} ».n. |56| 240,73|—0,63 | 240,10
Apr. 30, 1827, 3} r.m.(77| 241,20 — 1,47 | 239,73

Mean...uideadlsesanenne|sseenensd| 247,925 Mean.ieeelenfeessnnanlenneneans 239,573

Dec. 3, 1826, 3 p.m. (411 345,94/ —0,05| 345,89 [Jan. 30, 1827, 1 ».m. (28| 331,85|4-0,66 332,51
June 15, 1827, 3} ».»1.|68) 349,16|—1,59 | 347,57 | Mar. 14, 1827, 3 e.m. |56|337,21/—0,88 | 336,33
Apr. 30, 1827, 3 ».m. |77)338,01)—2,06 | 335,95
Mean....oileefssnesnsnlennsenens 346,73 Mean. oo fonceesiesrelssnsnnnnd| 334,93

os)

’ { Apr. 23,1827, 3 e, 40/ 313,98 0,00|313,98 | Mar. 14, 1827, 23 v.n.[56|304,13/—0,80 | 303,33
X1




MAGNETISM IN PARIS AND IN LONDON. 5

From the results in the preceding Table it appears that when the horizontal
intensity in London is taken as unity, the same intensity in Paris is shown by
the several cylinders to be as follows :

By Needle IV =1,0732
By Needle VIII = 1,0675
By Needle X = 1,0726
By Needle XI = 1,0723
By Needle A =1,0709
By Needle B =1,0717

Mean....1,07137 or 1,0714.

From the very careful observations which are regularly made on the dip of
the needle at the Royal Observatory at Paris, the mean dip corresponding to
the period when these experiments were made is known to have been 67° 58'.
In assuming the dip at the same period at London to have been 69° 45/, which
is allowing a diminution of 3' per annum since it was observed in 1821 to be
70° 04’, (Phil. Trans. for 1822, Art. I.) we cannot fail to be sufficiently near the
trath for the present purpose. The horizontal intensity at Paris being then
as 1,0714, to unity at London, it results that the absolute intensity of terrestrial
magnetism was greater at London than at Paris at the period of these experi-
ments by about eleven parts in a thousand.

The experiments of Captain HawL and Lieut. Crarcie at Edinburgh with
Nos. IV and XI give the following results :

EDINBURGH.' LLONDON.
Time of | Reduc- | Corrected Co_n'ected 5
Needle. Date. Temp. | Vibra- | tion | Time of Time of
tion, | to 40°. Vib®, Vib®.

o s s s
No. IV| Feb. 15,1827., 32 3;0,47 +0,46 | 350,93 | Vibrations in London at 40° page 4.| 341,63
No. XI| Feb. 15, 1827.| 32 |321,07|4+0,43 | 321,50 | Vibrations in London at 40° page 4.| 313,91

Whence the horizontal intensity at Edinburgh, when the same intensity at
London is taken as unity, is by

Eg: }IX Z 8:3;;1 } And by a mean of the two Needles, 0,9505.
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Observer, Captain SABINE.

In the Horticultural Society’s Garden at Chiswick, near London :

December 3d, 1826.
Chron. Mory~nEUx 407. Rate, nearly Mean Time.

Therm. 41°.

Exp. 1. Nzepre VIII. Hour 21 P.M. Exp. 2. Nzeore X. Hour 2 P.M.
Vib™s, Time, ‘ Vib™e, Time, 260 Vib™. in | Vib™, Time. Vib"s, Time. 200 Vib™, in
m S m s m s m 8 m S m s

0 40 29,6 260 |52 27,6 11 58 0 8 56 200 |19 56,4 11 00,4
10 40 57,6 270 |52 55,2 | 11 57,6 10 9 29,2 210 |20 29,2 | 11 00
20 41 25,2 280 | 53 22,8 11 57,6 20 10 02,8 220 |21 02 10 59,2
30 41 53,2 290 |53 50,4 11 57,2 30 10 35,6 230 |21 34,8 10 59,2
49 42 20,8 300 |54 17,6 11 56,8 40 11 08,8 240 |22 08 10 59,2
50 42 48,8 310 |54 45,6 i1 56,8 50 11 42,4 250 | 22 40,8 10 58,4
60 43 16,4 320 |85 12,8 11 56,4 60 12 15,2 260 | 23 13,6 10 58,4
80 44 12 80 13 21,2

100 | 45 07,2 Mean....11 57,2 | 100 | 14 27,2 Mean ....10 59,26

120 46 02,8 120 15 32,8

140 | 46 57,6 i 140 | 16 38,8

160 | 47 52,8 | Whence the Mean Time of | 160 | 17 44,8 | Whence the Mean Time of

180 | 48 47,6 100 Vibrations between | 180 | 18 50,4 100 Vibrations between

200 | 49 42,8 the Arcs of 80° and 5° the Arcs of 30° and 5°

220 | 50 38 275,85 sec. 329,63 sec.

240 51 32,4 ——— ———

Exp. 3. Neepie A.  Hour 83 P.M. Exp. 4. Neeore B.  Hour 3 P.M.

Vib®s, Time Vib™e, Time. | 300 Vib™, in| Vib"s, Time, Vib®®, Time, | 200 Vib™. in

m s m s m s m s m s m 8

0 40 43,2 300 |53 05,2 12 22 0 14 33,6 200 |26 06,8 11 33,2
10 41 08,4 310 | 53 30 12 21,6 10 15 08,8 210 |26 41,6 11 32,8
20 41 33,2 320 | 53 54,8 12 21,6 20 15 43,6 220 |27 16 11 32,4
30 41 58,4 330 |54 19,2 12 20,8 30 16 18,4 230 |27 50 11 31,6
40 42 23,2 340 | 54 44 12 20,8 40 16 53,2 240 | 28 24,4 11 31,2
50 42 48 . 350 | 55 08,4 12 20,4 50 17 28 250 | 28 59,2 11 31,2
60 43 12,8 360 |55 33,2 12 20,4 60 18 02,8 260 |29 33,6 11 30,8
80 44 02,8 80 19 12

100 | 44 52 Mean....12 21,09 | 100 | 20 21,2 Mean ....11 31,89

120 45 41,6 120 21 30,4

140 46 31,2 140 22 39,6

160 | 47 20,4 160 | 23 48,8 |

180 48 09,6 | Whence the Mean Time of | 180 24 58,4 | Whence the Mean Time of

200 48 59,2 100 Vibrations between 100 Vibrations between

220 | 49 48,4 the Arcs of 30° and 5° the Arcs of 30° and 5°

240 50 37,6 247,03 sec. 845,94 sec.

260 | 51 26,8 e e it b

280 52 16




MAGNETISM IN PARIS AND IN LONDON.

In the grounds of Shernfold Park, Frant, Sussex : January 15th, 1827.
Chron. MorLyxeux 407. Rate, Mean Time.

Observer, Captain SABINE.

Therm. 88°.

Exp. 5. Neepue VIII. Hour 24 P.M. Exp. 6. Neepre X. Hour 13+ P.M.
Vib"s, Time. Vib"s, Time. 800 Vib™. ih | Vib»s, Time. Vib"*, Time, 300 Vib"s, in
m 5 . m s m s m s m s m s

0 |31 13,6 300 |44 58 13 44,4 0 43 28,8 300 |59 54 16 25,2
10 31 41,6 310 |45 25,2 13 43,6 10 44 02 310 |00 26,4 16 24,4
20 | 32 09,2 | 320 |45 52,6 | 13 43,4 20 | 44 35,2 | 320 |00 59,6 | 16 24,4
30 32 37,2 330 |46 20° 13 42,8 30 45 08,4 330 |01 32 16 23,6
40 33 05,2 340 |46 47,6 13 42,4 40 45 41,2 340 {02 04,4 16 23,2
50 33 32,2 350 |47 14,2 13 42 50 46 14,4 350 |02 37,2 16 22,8
60 34 00,8 360 |47 42,8 13 42 60 46 47,2 360 |03 10 16 22,8
80 34 55,2 80 47 53,2

100 | 35 50 Mean....13 42,94 | 100 | 48 58,8 Mean ....16 23,77

120 36 45,2 120 50 04,4

140 37 40,4 140 51 10

160 38 35,2 160 52 15,2

180 | 39 29,6 | Whence the Mean Time of | 180 | 53 21,2 | Whence the Mean Time of

200 | 40 24,4 100 Vibrations between | 200 | 54 26,8 100 Vibrations between

220 | 41 19,6 the Arcs of 80° and 5° 220 | 55 32 the Arcs of 80° and 5°

240 | 42 144 274,31 sec. 240 | 56 37,2 827,92 sec.

260 43 09,2 ———— 260 57 42,8 e

280 44 04 280 58 48,4

Expe. 7. Neepre A. Hour 34 P.M. Exp. 8. Nrepre B. Hour 4 P.M.

Vib™s, Time, Vib™s, Time, 300 Vib™., in | Vib"™s, Time, Vib™, Time. 300 Vib™, in

m s m s m s m s m s m s

0 30 06 300 |42 24 12 18 0 2 32,8 300 |19 47,6 17 14,8
10 | 30 31,6 | 310 |42 488 | 12 17,2 10 | 3 07,6 | 310 |20 21,6 | 17 14
20 30 56 320 |43 12,8 12 16,8 20| '3 42,4 320 |20 56 17 13,6
30 | 31.20,8 | 330 |43 37,6 | 12 16,8 30 | 4172 | 330 |21 30,4 | 17 13,2
40 31 45,6 340 |44 02 12 16,4 40 "4 52 340 |22 05,2 17 13,2
50 | 32 10,4 | 350 |44 26,4 | 12 16 50 | 5268 | 350 |22 39,2 | 17 12,4
60 32 35,2 360 |44 50,8 12 15,6 60 6 01,2 | 360 |23 13,2 17 12
80 | 33 24,8 80 | 7 10,4

100 | 34 14 Mean ....12 16,69 | 100 8 19,2 Mean ....17 13,31

120 35 03,2 120 9 28,4 .

140 35 52 140 10 37,2

160 | 36 41,2 160 | 11 46,4

180 | 37 30 Whence the Mean Time of | 180 12 55,2 | Whence the Mean Time of

200 | 38 19,2 100 Vibrations between | 200 14 04,4 100 Vibrations between

220 | 39 08 the Arcs of 30° and 5° 220 | 15 12,8 the Arcs of 80° and 5°

240 | 39 57,2 245,56 sec. 240 | 16 21,2 844,44 sec.

260 40 46 —— 260 17 30 —_—

280 41 35,2 280 18 39,2
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Observer, Captain SABINE.

In the Garden of the Observatory at Paris: January 30th, 1827.

Therm. 28°.

Chron, MoLy~NEUX, No. 407.

Rate, Mean Time.

Exp. 9. Nzepre VIII. Hour 114, Exp. 10. Nzeeore A.  Hour Noon.
Vib™e, Time. Vib™s, Time. 300 Vib™ in | Vib®e, Time. Vib®s, Time, 300 Vib®® in
m s m s m 8 m 8 m s m s
0 15 47,2 300 |29 09,6 | 13 22,4 0 14 15,6 300 {26 13,2 | 11 57,6
10 16 14 310 |29 36,4 { 13 22,4 10 14 39,6 310 (26 37,2 | 11 57,6
20 16 41,2 320 |30 03,2 | 13 22 20 15 04 320 |27 00,8 11 56,8
30 17 08 330 |30 29,6 13 21,6 30 15 28 330 | 27 24,8 11 56,8
40 17 35,2 340 |30 56 13 20,8 40 15 52 340 | 27 48,8 11 56,8
50 18 01,6 350 |31 23,2 13 21,6 50 16 16 350 |28 12,4 11 56,4
60 18 28,8 360 |31 49,6 | 13 20,8 60 16 40,4 360 |28 36,4 11 56
80 19 22,4 80 17 28,8
100 | 20 16 Mean....13 21,66 | 100 | 18 16 Mean ....11 56,86
120 21 09,6 120 19 03,6
160 | 2 568 160 | 20 9.6
) €
180 | 23 50 Whence the Mean Time of | 180 | 21 27;6 Whence the Mean Time of
200 | 24 43,6 100 Vibrations between | 200 | 22 15,2 100 Vibrations between
220 22 37,2 the Ares of 30° and 5° 220 | 23 02,8 the Arcs of 80° and 5°
240 | 26 30,4 267,22 sec. 240 | 23 50,4 238,95
260 | 27 23,2 atdodis sl 260 | 24 38,4 S
280 28 16,8 280 25 26
Exp. 11. Nrepre B. Hour 12 to 1 P.M,
Vib®, Time. Vib™e, Time. 300 Vib™ in
m s n s m s
0 43 49,6 300 {00 26,8 16 37,2
10 44 23,6 310 |01 00 16 36,4
20 44 56,8 320 |01 32,8 16 36
- 30 45 30,4 330 |02 05,6 16 35,2
40 46 04 340 |02 39,2 16 35,2
50 46 37,2 350 |03 12 16 34,8
60 47 10,8 360 |03 44,8 16 34
80 | 48 17,6
100 | 49 24 Mean ....16 385,54
120 50 30,4 .
140 51 36,8
160 52 43,2
180 | 53 49 Whence the Mean Time of
200 54 55,6 100 Vibrations between
220 56 02 the Arcs of 30° and 5°
240 | 57 08 331,85 sec.
260 58 14,4 =
280 59 20,4




MAGNETISM IN PARIS AND IN LONDON.

Observers, Captam Basit Hary and Lieut. Rosrrt Crateiz, R.N.  Therm. 32°.

Edinburgh : Februafy 15th, 1827.

Chron. gaining 1%,5 per diem.

Barom. 30,00.

Exp. 12,  Ngeowe IV. Exp. 13.  Neepre IV. Exp. 14.  Ngrpue IV,
Vib™,|  Time. [Vib®%,| Time, | Vib™, Time. Vib"’.! Time, | Vib®s, Time Vib®, | Time. -
m s m s m 8 m 8 m 8 m 8
0| 8475|300 |26 189| 033 595|290 |50 555] 0| 424 |300] 21 558
10 | 9 23,5 10 | 34 35,5 20| 535
20 | 9 58,5 3 20 |35 11,0 2 40 | 6 45,5 .
30 |10 34 Ho 30 | 35 45,5 Eo 60| 7 558 E,
40 |11 09,5 | 4 5.3 40 |36 20,7 | . 52 80 | 9065 | o 523
50 (11 45,5 | = o & 50 |36 56,0 | & o & 100 | 10 16,5 | = o5
60 {12 19,5 | © =o 70 |38 06,5 | 5 =o 120 | 11 26,5 | © =o
80 |13 29,8 | £. 38 90 (39 16,5 | & 83 . |140| 12368 | £ 5
100 {14 59,7 | — ¢ 8§ ¢ 110 {40 26,5 | g 2§ 8 160 | 13 46,8 | 28 g
120 |15 50,0 | -5 | AN 130 |41 37,0 | w £ g - 180 | 14 56,5 | *~ e 2 @
140 |16 59,5 | & =5 S| | 150 [42 465 | § S5 all 20016065 | &35S
160 |18 09,5 | -3 g S | 170 |43 57,0 | § §, S| | 220 | 17165 | € 2 3
180 |19 19,5 | £ S g ® 190 |45 06,5 | 2 =2 © 240 | 18 26,5 | & = 9
200 |20 29,5 | T 2<% 210 | 46 16,5 | > @< 260 | 19 35,9 | & @<
220 |21 39,5 | & = .8 230 [47 26,0 | g =8 280 | 20 46,0 | o = .8
240 |22 498 | & 2 & 250 |48 36,5 | ® 2 & ® 98
260 | 23 59,2 c.8 270 | 49 46,0 83 &.2
280 | 25 09,0 = = =
Exp. 15. Nzepre XI. Expr. 16. Nerore XI.
Vib"s, Time. Vib™, Time. 300 Vib™ in | Vib®%. Time. Vib"e, Time. 300 Vib™ in
m 8 m 8 m 5 m 5 m s m 8
0 | 47 31,0 | 300 |63 26 16 05 0 | 16 52,5 | 300 | 32 57 16 04,5
10 | 48 03,5 | 310 |64 08 16 04,5 10 | 17 25,0 | 310 |33 29 16 04
20 | 48 36,0 | 320 |64 40 16 04 20 | 17 57,5 | 320 | 34 00,2 | 16 02,7
30 | 49 08,5 | 330 |65 12 16 03,5 30 | 18 30,0 | 330 |34 33 | 16 03
40 | 49 41,0 | 340 |65 44 16 03 40 | 19 02,5 | 340 | 35 04,8 | 16 02,3
50 | 50 13,5 | 350 | 66 16 16 02,5 50 | 19 35,0 | 350 | 35 37,0 | 16 02
60 | 50 45,5 | 360 | 66 47,5 | 16 02 60 | 20 07,3 | 360 |36 09,0 | 16 01,7
80 | 51 50,2 80 | 21 11,7 :
100 | 52 54,8 Mean ....16 03,5 | 100 | 22 16 Mean ....16 02,9
120 | 53 58,8 120 | 23 20 -
140 | 55 03,5 140 | 24 24,5
igg g? (l);,g Whence the Mean Time of igg ?,g gg Whence the Mean Time of
200 | 28 16Z2 100 Vibratoions ir:) Ares | 000 | 27 37 100 Vlbratolons in Arcs
220 | 59 20,0 between 30° and 5 220 | 28 41,2 between 30° and 5
240 | 60 24,0 821,17 sec. 240 | 29 45 820,97 sec.
260 | 61 28,0 = 260 | 30 49 |
280 | 61 32,0 280 | 31 53,2
MDCCCXXVIIL. c
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In the Garden of the Observatory at Paris: March 14th, 1827.

Observers, Captain Sapine and Mr. Rrremie.  Therm. 56°.  Chron. Mory~NEUXx, No. 407.
Rate, Mean Time.

Exr. 17. Neeore X. Hour 1 to 2 P.M. Exp. 18. Nzeore XI. Hour 2 to 8 P.M.

Vib", Time. Vib™, Time, 300 Vib™ in | Vib"*. Time. Vib™s, Time, 300 Vib™ in

s m s m s m s m s s
0 | 31 13,6 | 300 |47 12,4 | 15 58,8 0 | 59 17,2 | 300 |14 31,2 | 15 14
10 | 31 46 310 |47 44 15 58 10 | 59 48 310 |15 01,2 | 15 13,2
20 | 32 18,4 | 320 |48 16 15 57,6 20 00 18,8 | 320 |15 31,6 | 15 12,8
30 | 32 50,4 | 330 |48 48 15 57,6 30 00 49,6 | 330 |16 01,6 | 15 12
40 | 33 22,4 | 340 |49 19,6 | 15 57,2 40 01 20,4 | 340 |16 32 15 11,6
50 | 33 54,8 | 350 |49 51,6 | 15 56,8 50 | 01 50,8 | 350 |17 02,4 | 15 11,6
60 | 34 26,8 | 360 |50 23,2 | 15 56,4 60 02 21,2 | 360 |17 32,8 | 15 11,6

80 35 30,8 80 03 22,4

100 | 36 34,8 Mean....15 57,5 | 100 | 04 23,6 Mean ....15 12,4
120 37 38,8 120 05 24,8

140 38 42,8 140 06 25,2

160 | 39 46,4 160 | 07 26

180 40 50 Whence the Mean Time of | 180 08 26,8 | Whence the Mean Time of
200 | 41 54 100 Vibrations between | 200 | 09 27,6 100 Vibrations between
220 | 42 58 the Ares of 30° and 5° 220 | 10 28,4 the Ares of 30° and 5°
240 | 44 01,6 i 240 | 11 28,8 304,13 sec.

260 | 45 05,2 919,17 see. 260 | 12 20,6 b

280 46 08,8 280 13 30,4

Exp.19. Neeprz A. Hour 2 to 3 P.M. Exe. 20. Nzzpre B. Hour 8 P.M.

Vib®®, Time. Vib™, Time. | 300 Vib™ in | Vib™, Time. Vib™, | Time, | 300 Vib™in
m s m s m s m s m s m s

0 26 54 300 |38 57,2 | 12 03,2 0 51 52 300 | 08 45,2 | 16 53,2
10 27 18,2 | 310 |39 21,2 | 12 03 10 52 26 310 |09 18,4 | 16 52,4
20 27 42,8 | 320 |39 45,2 | 12 02,4 20 53 00,6 | 320 |09 52,4 | 16 51,8
30 28 07,2 | 330 |40 09,2 | 12 02 30 53 34,4 | 330 |10 26 16 51,6
40 28 31,2 | 340 |40 33,2 | 12 02 40 54 08,4 | 340 [10 59,6 | 16 51,2
50 28 55,6 | 350 (40 57,2 | 12 01,6 50 54 42,8 | 350 |11 33,6 | 16 50,8
60 29 20 360 |41 21,2 | 12 01,2 60 55 16,4 | 360 |12 06,8 | 16 50,4
80 30 08,4 80 56 24

100 30 56,8 Mean....12 02,2 . 100 57 31,6 Mean ....16 51,63

120 31 44,8 120 58 '39,6

140 32 32,8 140 | 59 46,8

160 33 21,2 160 00 54

180 | 34 09,2 | Whence the Mean Time of | 180 | 02 01,6 | Whence the Mean Time of
200 | 34 57,2 100 Vibrations between | 200 | 03 08,8 100 Vibrations between

220 { 35 45,2 the Arcs of 80° and 5° 220 04 16 the Arcs of 80° and 5°
240 | 36 33,2 | . 240,73 sec. 240 | 05 23,2 337,21 sec.
260 | 37 21,2 et LA 260 | 06 30,8 | —_—

280 | 38 09,2 280 | 07 37,6
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In the Garden of the Horticultural Society, at Chiswick, near London :
April 23d, 1827.
Observer, Captain Crarmax, R.A.  Therm. 40°

Exp. 21. Neepre IV. Hour 1 P.M. Exp. 22, Neepre VIII. Hour 2 P.M.
Vib™. Time. Vib"s, Time, 300 Vib™ in | Vib"®. Time Vib"*, Time, 300 Vib™® in
m s m s m s m 5 m s m s
0 27 32 300 | 44 37 17 05 0 7 32 300 21 21 13 49
10 28 06 310 | 45 11 17 05 10 8 00 310 21 49 13 49
20 28 40 320 |45 45 17 05 20 8 27 320 22 16 13 49
30 29 15 330 | 46 20 17 05 30 8 55 330 22 45 13 50
40 29 49 340 | 46 54,5 | 17 05,5 40 9 23 340 23 13 13 50
50 30 23 350 | 47 28 17 05 50 9 51 350 23 40 13 49
60 30 57 360 | 48 02 17 05 60 10 18
80 | 32 07 80 | 11 14 Mean ....13 49,33
100 | 33 15 Mean ....17 05,07 | 100 | 12 09
120 34 23,5 120 13 04
140 35 31 140 14 00
160 | 36 39 160 14 56 Whence the Mean Time of
180 | 37 49 | Whence the Mean Time of | 180 | 15 51 100 Vibrations between
200 | 38 57 1 l?OAVibraftionos b(‘itwoee“ 200 | 16 46 the Arcs of 80° and 5°
220 | 40 05 the Arcs of 30° and 5 220 | 17 41,5 p )
240 | 41 13 341.69 sec 240 | 18 36 276,44 sec.
, .
260 42 21 ——— 260 19 32
280 43 29,5 280 20 27
Exp. 23.  Nzeoiz X. Hour 2 to 3 P.M. Exp. 24. Neepre XI. Hour 3 P.M.
Vib®, Time. Vib"e, Time. 300 Vib™ in | Vib™, Time. Vib", Time. 300 Vib™ in
m s m s m s m s m s m s
0 38 26 300 54 59 16 33 0 4 09 300 | 19 51 15 42
10 38 58 310 55 32 16 34 10 4 40 310 20 22 15 42
20 39 32,5 320 56 05 16 32,5 20 5 11,5 320 20 54 15 42,5
30 40 05 330 56 38 16 33 30 5 44 330 21 26 15 42
40 40 39 340 57 11 16 32 40 6 15 340 21 57 15 42
50 41 11,5 350 57 44 16 32,5 50 6 47 350 22 29 ‘156 42
60 41 46 360 58 17 16 31 60 7 18 360 22 59 15 41
80 | 42 52,5 80 | 8 21
100 | 43 58 Mean ....16 32,57 | 100 9 24 Mean....15 41,93
120 45 05 120 10 27
140 46 10,5 140 11 30,56
160 1 47 17| Whence the Mean Time of | 150 | 13 32 | Whence the Mean Time of
200 49 29,5 100 Vibrations between 200 14 38 100 Vibrations between
’ X [ 80° and 5° the Arcs of 30° and 5°
220 | 50 35,5 | the Axcs of 30%an 220 | 15 40,5
240 51 42 330,86 sec. 240 16 44 313,98 sec.
260 52 48 — 260 17 46 —_—
280 53 53,5 280 18 49,5
c2
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CAPTAIN SABINE ON THE INTENSITY OF

Observer, Captain SABINE.

In the Garden of the Observatory at Paris :
April 30th, 1827.

Therm. 77°.

Chron. Moryneux No. 407. Rate, Mean T'ime.

Exp. 25.  Neeore A. Hour 3L P.M. Exp. 26. Neeore B. Hour 3 P.M.
Vib™, Time. Vib™s, Time. 800 Vib™ in | Vib"s, Time Vib®s, Time, 300 Vib™ in
m s m s m s : m 8 m 8 m s
0 33 29,2 300 |45 33,6 12 04,4 0 1 41,6 300 |18 37,2 16 55,6
10 33 53,6 310 | 45 58 12 04,4 10 2 16 310 |19 41,2 16 55,2
20 | 34 18 320 |46 22 12 04 20 2 50,4 | 320 |19 45,2 | 16 54,8
30 | 34 42,8 | 330 |46 46 12 03,2 30 3 24,8 | 330 |20 18,8 | 16 54
40 35 07,2 340 |47 10,4 12 03,2 40 3 58,8 340 | 20 52,4 16 53,6
50 | 35 31,2 | 350 |47 34,4 | 12 03,2 50 4 33,2 | 350 |21 26,0 | 16 52,8
60 | 35 55,6 | 360 |47 58,4 | 12 02,8 60 | 5 07,2 | 360 |22 00,4 | 16 52,2
120 38 20,4 100 7 22,8 .
180 | 40 44,8 Mean....12 03,6 | 140 9 37,6 Mean....16 54,03
240 43 09,2 180 11 52,3
220 14 07,
Whence the Mean Time of | 280 17 30 Whence the Mean Time of
100 Vibrations between 100 Vibrations between
the Arcs of 30° and 5° the Ares of 80° and 5°
241,2 sec. 338,0_1 sec.
Exp. 27. Nrepre XI. Hour 5 P.M. Exp. 28. Npeore VIII. Hour 55 P.M.
Vib"s, Time. Vib", Time. 350 Vib™ in | Vib"s, Time. Vib"s, Time, 300 Vib"™ in
m s m s m s m s m s m s
0 58 43,2 350 |16 31,2 17 48 0 31 21,2 300 |44 48,4 13 27,2
10 | 59 14,4 | 360 |17 01,6 | 17 47,2 10 | 31 48 | 310 |45 152 | 13 27.2
20 59 45,2 370 |17 32 17 46,8 20 32 15,6 320 |45 42 13 26,4
38 gg Allg 388 18 02,4 lg ig,él 30 gg 4%,8 gjg 42 09,(2; 13 26,4
4 ,8 39 18 32,8 1 40 1 46 35, 13 25,6
50 01 17,2 400 |19 03,2 17 46 50 33 36,8 350 |47 02,4 13 25,6
60 01 48 410 |19 33,6 17 45,6 60 34 04 360 |47 29,6 13 25,6
120 04 51,2 80 34 b8
180 | 07 54,4 Mean....17 46,57 | 100 | 35 51,6 Mean....13 26,286
200 08 55,2 120 36 45,2
220 09 56 140 37 39,3
240 | 10 57,2 . 160 3g 32,8 .
260 11 58, Whence the Mean Time of 180 39 26.4 Whence the Mean Time of
280 12 58.8 100 Vibrations hetween 200 | — o 100 Vibrations between
300 14 00’ the Arcs of 30° and 5° 220 | 41 13,6 the Arcs of 80° and 5°
320 | 15 00,8 304,734 sec. 240 | 42 07 268,76 sec.
340 16 01,2 260 43 01,2 I —
280 | 43 54,4
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In the Garden of the Observatory at Paris: May 10th, 1827.

Observer, Captain SABINE. Chron. Mory~neux No. 407.

Therm. 62°.

Rate, Mean Time.

Exp. 29. Nzeore X. Hour 5 P.M. Exp. 30. Ngeore IV. Hour 51 P.M.
Vib™s, Time, Vib™. Time. 300 Vib™ in | Vib®®, Titme. Vib®s, Time. 300 Vib™ in
m s m s m s m s m s m s

0 10 52,4 300 |26 55,2 16 02,8 0 39 57,2 300 |56 32 16 34,8
10 11 25,2 310 |27 27,2 16 02 10 40 31,2 310 |57 04,8 16 33,6
20 11 57,6 320 | 27 59,2 16 01,6 20 41 04,4 320 |57 38 16 33,6
30 12 30 330 |28 30,8 16 00,8 30 41 38 330 |58 11,2 16 33,2
40 13 02,4 340 |29 02,8 16 00,4 40 42 11,2 340 | 58 44,4 16 33,2
50 13 34,4 350 | 29 34,8 16 00,4 50 42 44,4 350 |59 17,2 16 32,8
60 14 06,8 360 |30 06,8 16 00 60 43 18 360 |59 50,4 16 32,4
80 15 11,2 80 44 25,2 -

100 | 16 15,2 Mean....16 01,14 | 100 | 45 31,2 Mean....16 33,37

120 17 19,2 120 46 37,2

140 18 23,2 140 47 43,6

igg ;g g{’g Whence t}le Mean Time of igg ig gg’G Whenece vt.he Mean Time of

200 21 35,6 100 Vibrations between 200 51 02.4 100 Vibrations between

220 22 39:6 the Arcs of 30° and 5° 220 | 52 08’ the Arcs of 30° and 5°

240 | 23 43,6 320,38 sec. 240 | 53 14 331,12 see.

260 24 47,2 - 260 54 20

280 25 51,2 280 55 26

In the Garden of the Horticultural Society at Chiswick : June 11th, 1827.

Observer, Captain Sapine. Therm. 69°, Chron. Moryneux No. 407. Rate, Mcan Time nearly.

Exp. 31.  Ngepre IV. Hour 3L P.M. Exp. 32.  Ngeore VIII. Hour 1% P.M.
Vib™. Time. Vib"®, Time. 300 Vib™ in | Vib™. Time, Vib™, Time. 300 Vib"® in
m s m S m 8 m S m 8 m 8
0 45 04,6 300 |62 15,2 17 11,6 0 44 43,2 300 |58 38 13 54,8
10 45 39,6 310 |62 49,6 17 10 10 45 11,6 310 |59 06 13 54,4
20 46 14 320 |63 23,6 17 09,6 20 45 39,6 320 |59 34,4 13 54,8
30 46 48,4 330 |63 57,6 17 09,2 30 46 07,6 330 |60 01,6 13 54
40 47 23,4 340 |64 32 17 08,6 40 46 35,6 340 |60 29,6 13 54
50 47 57,6 350 | 65 06,8 17 09,2 50 47 03,6 350 |60 56,8 13 53,2
60 48 32 360 |65 41,2 17 09,2 60 47 31,6 360 |61 24,8 13 53,2
80 49 41,2 80 48 27,6
100 | 50 50 Mean....17 09,63 | 100 | — — Mean....13 54,06
120 —_— 120 50 18,8 ]
140 | 53 07,6 140 | 51 14,4
%gg —5_5 -2; 8 Whence the Mean Time of igg gg (l)g’g Whence t}le Mcan Time of
200 | 56 33’2 100 Vibrations between 200 | 54 01’2 100 Vlbratlong between
) o o b [e]
220 | 57 41,6 the Arcs of 80° and 5 220 | 54 56.8 the Arcs of 30° and 5
240 58 50 343,21 sec. 240 55 52,4 278,02 scc.
260 59 58,4 260 56 48 -
280 61 05,6 280 57 43,2




14 CAPTAIN SABINE ON THE INTENSITY OF MAGNETISM.

In the Garden of the Horticultural Society at Chiswick, near London :
June 11th, 1827.

Observer, Captain Saprxe. Therm. 69°. Chron. Mory~eux No. 407. Rate, Mean Time nearly.

Exp. 33. Neepie XI. Hour 8% P.M. Exp. 34. Neeorte A. Hour 4 P.M.

Vib™, Time. Vib®s, Time, 800 Vib™ in | Vib™. Time. Vib®e, Time. 300 Vib™ in

m s m 8 m s m s s
0 | 21 00,4 | 300 |36 48 15 47,6 0 48 57,2 | 300 |01 28,8 | 12 31,6
10 21 32,4 | 310 |37 19,2 | 15 46,8 10 | 49 22,4 | 310 |01 53,6 | 12 31,2
20 | 22 04,4 | 320 |37 50,8 | 15 46,4 20 | 49 48 320 {02 18,4 | 12 30,4
30 22 36 330 |38 22,4 | 15 46,4 30 | 49 13,2 | 330 |02 43,2 | 12 30
40 | 23 08 | 340 |38 53,6 | 15 45,6 40 | 50 38,8 | 340 |03 08,4 | 12 29,6
50 | 23 39,6 | 350 |39 24,8 | 15 45,2 50 51 03,6 | 350 |03 43,2 | 12 29,6
60 24 11,2 | 3860 |39 56 15 44,8 60 51 29,2 | 360 |03 58,4 | 12 29,2

80 25 14,8 80 52 19,2

100 | 26 18 Mean....15 46,11 | 100 | 53 09,2 Mean....12 30,23

120 27 21 120 53 59,2

140 28 24,4 140 54 49,2

igg :2;?) 3(7)’2 Whence the Mean Time of igg gg gg’g Whence the Mean Time of
oY 100 Vibrations between ’ 100 Vibrations between

200 | 31 33,2 the Arcs of 30° and 5° 200 | 57 18,8 the Arcs of 80° and 5°

220 32 36,4 220 58 08,8 ‘

240 | 33 39,6 315,87 sec. 240 | 58 58,8 250,07 sec.

260 34 42,4 260 59 48,8

280 | 35 45,2 280 | 00 38,8




