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XLV. Obfervations on the Solar Eclipfe which bappened

Fune 2.4, 1778. By Mr.William Wales, F. R. §. and
Mafler of the Royal Matbematical Scheo! in Chrift’s
Hofpital.

Read J“‘g" 9% UTEVHE following obfervations of the folar
1 .
& eclipfe, which happened on the 24th
inftant, were made at the Royal Mathematical School in

Chrift’s Hofpital, where the latitude is 51° 30’ 55”7 N.

and the longitude not quite Hzalf a {fecond in time Weft of -

the cupola of St. Pauls. I had my time by a moft excel=
lent watch made by Mr. LARCUM KENDALL, which goes
while it is winding up, and has a provifion for counter=
acting the effeéts of heat and cold. It was regulated by

double altitudes of the Sun’s lower limb, taken from a

bafon of quickfilver with a HADLEY’s quadrant of Mr.
RAMSDEN’s making; and the quickfilver was thaded from
the wind by a roof, formed by two glaffes whofe planes
had been ground perfectly parallel by the fame inge-

nious artift, (o that the time may, I think, be depended

on within a {fecond, or two feconds at the moft.

My telefcope, which is of the Gregorian form, was
made by the late Mr. sHorT; the focal length of the
great {peculum being 18 inches, and the aperture 45

inches.
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1014 Myr. WALES on the
inches. I ufed a magnifying power of about 7 5 times
for the beginning and end, and of about 50 or 535 times
with the micrometer, in meafuring the Sun’s diameter, and
the diftances between the two cufps of the luminaries.
The micrometer, which is an exceeding good one,
was made alfo by Mr. sHort. The divided glafs is not
achromatic, but only a fingle lens, whofe focal length is
about 28 feet 5; inches; butasI have not had an oppor-~
tunity of examining this point myfelf by adjufting the
telefcope to parallel rays without the micrometer, and
then putting it on, and medfuring the diftance at which
objects are feen diftinétly, I have affumed the Sun’s apo-
geal diameter to be 31’ 28” as given by Mr. sHorT; and
on that hypothefis the following reductions of the parts
of the micrometer are made. Its error was determined
immediately before the beginning of the eclipfe, by
meafuring the angle fubtended by a fmall ball which is
on the top of the fpire of St. Bride’s Church, in Fleet
Street, alternately before and after o, or the beginning of
the divifions of the fcale: thefe meafurements were as
follow:
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Solar Eclipfe, June 24, 1778. 101}

OFf the icale,] On the fcale, |
or before o.| or after o.

Inches. [Ver. |Inches. | Ver.
0,05 | 4 | 005 | 11
0,05 | 4 |o0,08 | 11
0,05 | 35 | 005 | 12
0,05 | 45 | 0,05 | 123
0,05 | § {005 | 15
0,05 | 4,3] 0,05 | 12,3 | Mean on the feale.

| 0,05 4,3 | Mean off the fcale,

0,00 8,0 | Difference.

Half the above difference, or four divifions of the ver-
nier, = 4”,83, is the error of the micrometer, to be {fub-
tracted from the meafured diftances of the cufps, and
alfo from the diameters of the Sun, taken near the mid-
dle of the eclipfe, in the fame direction with the chords
which were meafured about the fame time: and, this di-
rection being nearly vertical, thefe meafurements will,
in fome degree, be affeted by refraction; but they may
readily be correted if the altitudes of the Sun be com-
puted to the times when they were taken, and from
thence the effect of the refractions.

1778



Y016 Mr. WALES o7 the
' ‘The Sun’s diameter
Double Warch
Times by|alt, of @ ’sjbefore obfl] after obf. |  Apparent |before ap-
1778 [thewatch.| L. L. time. parent
On.iOﬁ". On. | OfL. time.
h 7/ " o " ’ 7 4 h ’ " 7 ”
& June23l 4 43 7| 59 313 | 19 | 45%] 183 46 |
4 44 6] 59 13 | 183} 46 | 183} 465
4 44 49| 59 © | 18} 463) 183 465 L 4 44 28,7 ] 0 58,8
4 45 52| 58 391 | 18%; 46F] 185 46
447 1| 58 193 | 182
4 47 50 58 3% ’
§ 24| 327 3582 57 | 23] 42223 42§
3 2840 82 36 | 23 | 41 | 223 42}
3 29 47| 82 16§ | 223f 415 223 423) >3 28 10,3] 1 29,7
330 47| 82 o | 223 413 |
3 31 30l 81 473 '»41% )

Obfer-



«Solar Eclipfe, June 24, 1778.
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Obfervations on the eclipfe.

Parts of the
["ime by | Apparent {Micrometer. i
1778 [thewatch.| time. ~————| Reduced,
[nches. [Ver.
h ’ ’ 1 ’ 12 ’ ”n
1% Junez4] 3 41 1713 39 47 Beginning very exadt.
4 2 3+ ©32| 2715 | 15|21 51,8 Diftance of the cufps,
4 4 15]4 2 44 | 2,25 3| 22 37,7 | Ditto,
4 5234 353/ 2,30 2 | 23 6,7 Ditto,
4 7 56i4 6 25| 2,35 | 18] 23 56,2Ditto.
4 8444 713]240 | 4|24 95]Ditto,
4 9 25{4 7 54| 2,40 | 16 | 24 24,0 Dgcto.
411 514 9 341 2,45 | 19 | 24 57,8] Ditto.
4 12 31|14 11 0 2,50 | 12 | 25 19,6 Ditto,
3,10 | 18 | 31 29,2 | Diameter of the Sun, |
310 | 17 | 31 28,0 Ditto,
3,10 | 18 | 31 29,2 Ditto,
4 21 524 20 21 | 2,65 | 17 | 26 56,2 | Diftance of the cufps, |
4 21 §1l4 22 20 { 2,90 | 11}| 27 12,8 Ditto,
427 242§ 312,75 | 2|27 385]Ditto,
4 29 364 28 5| 2,75 4 | 27 40,9 Ditto.
4 31 31/4 29 59| 2,75 | 827 45,7 Ditto,
4 34 44 32 323] 2,75 | 16 | 27 554 | Ditto,
4 35 49/4 34 143 2,75 | 18 | 27 57,8 Ditto,
4 36 56l4 35 241} 2,75 | 15 | 27 54,2 Ditto,
4 37 544 36 223 2,75 | 153| 27 54,8 | Ditco,
4 38 38l4 37 64| 2,75 | 164 27 56,0 Ditto.
4 39 1814 37 464 2,75 | 16 | 27 554 | Ditto,
4 40 4114 39 94l 2,75 | 14 | 27 53,0{Ditto,
4 41 3914 40 73| 2,75 | 13 | 27 51,8 Ditto.
4 42 36/4 41 4i] 2,75 | 4 | 27 40,9 |Dirto,
4 43 3314 42 14| 2,70 | 21 | 27 31,2 Ditto.
4 40 46l4 45 144| 2,70 | 14 | 27 22,8 Ditto.
, 3,10 | 16 | 31 26,8 | Diameter of the Sun:
3,10 | 16 | 31 26,8 Ditto.
3,10 | 163 31 27,4{Diuo.
3,10 | 154 31 26,2 Ditto,
4 82 404 st 8| 2,60 | 11 | 26 18,8 Diftance of the cufps.
4 53 3414 52 2 | 2,60 8 | 26 15,1 | Dirto,
4 54 20|44 §2 48 | 2,60 3|26 9,1|Ditto,
4 55 10/4 53 38 | 2,55 | 22 | 26 0,6 Ditto,
5 26 34{5 25 1} The end.
VoL, LXVIIL 6 L Time



1018 Mr. WALES on the Solar Eclipfe.

The Sun’s diameter "
Double Watch

Time by [alt. of @ ’s|before obf.| afterobf.| Apparent |before ap-
the watch.| L. La time, parent
On. | Off, | On, | Off. time.
h 4 " o - ’ ’ ’ 4 h ’ 17" 4 144

535 4] 43 43 |22 |42 | 213 413
5 35 49| 43 295 | 223 413| 22 | 41}
5 36 37/ 43 12
537 543 2}
S 37 53 42 513

534 6| 43 593 | 22 | 42 | 22 | 413]y
}5‘ 34 31,2 | T 32,8




