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XVIIL An Account of fome late fiery Meteors ; with Obferva-
tions. In a Letter from Charles Blagden, M. D. Phyfician to
she Army, Sec. R. S. to Sir Jofeph Banks, Bart. P, R. §.

Read February 19, 1784.

TO SIR JOSEPH BANKS, BART. P.R.S.
DEAR SIR,

YT ROM the papers you were fo good as to put into my hands,

together with {fuch other information as I could procure,
the following account of the two moft remarkable of the late
meteors is colleGted. 1 am fenfible, that it is in many refpeés
very imperfe&; yet flill it gives a more fatisfaCtory idea of the
phznomena than can well be acquired from the relation of any

fingle obferver, and therefore may not be difagreeable to the

learned Society over which you fo worthily prefide, if no more
perfect account thall previoufly have been laid before them.
Thefe metesrs were of the kind known to the ancients by
the names of Aapwades, Mifos, Bolides, Faces, Globi, &c. from
particular differences in their fhape and appearance, and fome-
times, I believe, under the general term of Comets *; in the

Philofophical

* Arusrorri’s remark, that all the comets feen aniong them difappeared without
{ctt’il]g, *Amailis o xad npas sppevos (Kowslon) crsy Siveswg npanadnas o 1y vmeg 78 Splosles
rory (Meteors lib, I. . 6.), feems fcarcely applicable but to trdnfitory me-
teors ;. and many other cxpreffions to the fame purpofe occur in that author,

Vo, LXXIV, Dd Puiny,
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202 Dr. BLagpex’s Aecount of

Philofophical Tranfa&tions they are called indifcriminately fire~
balls or fiery meteors; and names of a fimilar import have
been applied to them in the different languages of Europe..

_ ‘The moft material circumftances obferved of fuch metcors
may be brovght under the followmg heads. 1. Their. general
appearance. 2. Their path. 3. Their fhape or figure. 4.
Their light and colours. 5. Their height. 6. Their noife.
7. Their fize. 8. Their duration. = 9. Their velocity.

I thall begin with the firft of thele meteors, that which was
feen on the 18th of Auguft.

§ 1. Its general appearance in thefe parts of Great Britain
was that of a luminous ball, which rofein the N.N.W. nearly
round, became elliptical and gradually aflumed a tail as it
afcended, and in a certain part of its courfe feemed to undergo
a remarkable change compared to burfting ; after which it pro-
ceeded no longer as an entire mafs, but was appgrently divided
into a great number or a clufter of balls, fome larger than the
others, and all’ carrying a tail or leaving a train-behind ; under
this form it continued its courfe with a nearly equable motion,.
dropping or cafting oft {parks, and yielding a prodigious light,.
which illuminated all obje@s to a furprifing degree ; till having
pafled the caft, and verging confiderably to the fouthward,. it:
gradually defcended, and at length was loft out of fight. The

Prinvy,&c. Sexpca himfelf, though he conceived diftin&ly enough the difference:
between comets and fiery meteors, yet evidently did not know where to draw the:
line (comparelib, 1. and VII, Queft, Natur.}. Evenin modern times,. thefe meteors-
have ftruck fpeQtators at firft as comets (Fritzes Medizinifche Annalen, vol. L.
Pp- 77.); nay, expert aftronomers, as appears by a letter from NaTHANIEL PIGOTT,.
Efg. F.R. S.lately read before the Royal Society.. See alfo Mem, de ’Ac. dess
Scienc, 1771, p. 688, I have infifted the more on a fubje& apparently of fo little con~-
fequence, in order to account for the ftrange opinions of the ancients refpeéting
comets, which, Ithink, proceeded chicfly from confounding them with thefe fiery

meteorse
’ time



Jome late fiery Meteors. 203
time of its :appea-r@ncc was 9 h. 16" P.M. mean time of the
meridian of London, and it continued vifible about half a
minute.

§ 2. How far north the meteor may have begun I have no
materials to determine with precifion ; but, as it was feen in
Shetland, and at fea between the Lewes and Fort William, and
appeared to perfons at Aberdeen and Blair in Athol afcending
from the northward, and to an obferver in Edinburgh as rifing
like the planet Mars, there can be little doubt but its courfe
commenced beyond the fartheft extremity of thisifland, fome-
where over the northern ocean. . General Murray, F. R. S.
being then at Athol Houfe, faw it pafs over his head as nearly
vertical as he could judge, tracing it from about 45° of eleva~
tion north-north-weftward to 30° or 20° fouth-fouth-eaftward,
where a range of buildings intercepted it from his view. From
near. the zenith of Athol Houfe, it pafled on a little weftward
of Perth, and probably a little eaftward of Edinburgh ; and con-
tinuing its progrefs over the fouth of Scotland, and the weflern
parts of Northumberland and the Bifthopric of Durham, pro-
ceeded almoft through the middle of Yorkfhire, leaving the
<apital of that county fomewhat to the eaftward. Hitherto its
path was as nearly S.S.E. as can be afcertained ; but fomewhere
near the borders of Yorkfhire, orin Lincolnfhire, it appears to
have gradually deviated to the eaftward, and in the courfe of
that deviation to have fuffered the remarkable change already
noticed under the denomination of burfting. After this divi-
fion, the compa& clufter of {maller meteors feems to have
moved for fome time almoft S.E. thus traverfing Cambridge-
thire and perhaps the weftern confines of Suffolk; but gra-
dually recovering its original direction, it proceeded over Effex
and the Straits of Dover, entering the continent probably not

Dda tax
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far from. Dunkirk, Where, as well as at Calais and Oftend, it
was thought to be vertical. Afterwards it was feen at Bruffels,
Paris, and Nuits in Burgundy *, fhill holdmg on 1ts courfe tor
the fouthward; nay, 1 have met thh an intimation, though of
doubtful authority +, that it was perceiv ed at Rome. Our in-
formation of its progrefs over the continent is, indeed, very-
defeltive and obfcure ; neverthelefs, I think, we have fufficient”
proof that it. traverfed in all 13 or 14 degrees of latitude, de-
fcribing a track of 1000 miles at leaft over the furface of the
earth; a length of courfe far exceeding the utmoft that has
been hitherto afcertained of any fimilar phaznomenon.

To adduce the different accounts from which this path is
determined, would not only be mfuﬁ‘érably tedious, but con-
trary to the intention of this letter, which 1s to give a fum-
mary view of the whole. They are contained partly in letters,,
and partly in the different news-papers of England and Scot-~
land, moft of which have been perufed for this purpofe. The
information derived from the news-papers, however incorreét
in the detail, is brought to fome degree of certainty by the
check of comparing them with one ancther; and their fre~
quent publication in moft places of confequence in this ifland,
procures us advantages on the occafion of fuch extraordinary
phanomena, not enjoyed in former ages, nor evem now, to-
the like extent, in any ether part of the world. -

It feems fcarcely more interefting to trace the path of thefe
bodies with minute precifion, than it would be to mark the
progrefs of a cloud’s fhadow upon the ground; but it is of
confequence to their theory to afcertain well the direGion of
their courfe; and their deviations from a ftraight line, as im-
plying fome particular caufe, fhould be carefully noticed. - F

# Journ. de Paris, Aoiit 24, 1783.

4 Parker’s General Advertifer, O&ober 7, 1783
have
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have ventured ‘to aferibe {ucha deviation' to this meteor, from:
the concurrent teftimony ‘of ‘many ebfervers;’ who fpeak in the
plaineft terms of a’'manifeft- change in- its ' courfe “about the
time it was feen to burft; and theirevideiiee is confirmed by,
drawing a line S.S.E. from that p‘drt of ‘Scotland to whic¢H'the:
meteor was vertical, for fuch a line is found to correfpond with
its path as far as Yorkfhire, but in the fouthern parts of the
kingdom falls a great deal too-much to the weftward: - That it
afterwards refumed its former courfe is rendered probable from:
the teftimony of the obfervers in Kent, who almoft uniformly
mention its difappearance in the S.S.E. as well as from the re~
marks made by feveral perfons near the metropolis, that when
it attained its greateft elevation, it' bore but one or two’ pomts,
to the northward of eaft. : :

§ 3. This meteor was defcnbed by moft I’pe&ators under
three different forms, and is thus reprefented by Mr. SANDBY
in his beautiful Drawing *; but the two firft of thofe' do not
imply any real variation in its fhape, depending only''on'a dif-
ference in the point of view. Accordingly, in the firft part of
its courfe over Scotland, it was feen to-have a tail, and is thus
defcribed by General MurraY when: it paffed Athol Houfe:
T'wo caufes concur in this deception ;. firft, the fore-&drtenihg,-
and even occultation, of the tail, when the objeét is feen nearly
in fronty and, fecondly, that the light of moft part of the
tail is of fo inferior a kind, as to be difficultly perceived: at a:
great diftance, efpecially when the eye-is dazzled by the over-
powering brilliancy of the body. The length and fhape of’
the tail, however, were perpetually varying ; nor did the body-
continue always of the fame magnitude and figure, but was:
fometimes round, at other times elliptical, with a- blunt o

* Since engraved,  See alfo the figures-tab, IV, of tlus volume. . ;
pointed:
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pointed protuberance behind. . From fuch changes of figure in
this and other meteors it is, that they bave been compared to
columuns or pyran};i«_;is .of. vﬁre, comets, bargels, bottles, flatks,
paper-kites,. trumpets, ‘tadpoles,’ glafs-drops, quoits, torches,
ja'vel'_ins, goats, -and- many fimilar objefts; whence the multi-
farious appellations given to them by the ancients were bor-
rowed.

+ Refpetting the tails of meteors,. it is here neceffary to diftin-
guifh between twe different parts of which' they confift. The
brighteft portion feemns to be of the fame. nature as the body,
and indeed an elongation of the matter compofing it; but the
other, and that commonly the largeft ‘portion, might more
propesly be called the train,. appearing to be a matter left be-
hind after the meteor has pafled ; it is far lefs luminous than
the former part, and often only of a dull or dufky red colour.
A fimilar train or ftreak is not unfrequently left by one of the
common falling ftars, efpecially of -the brighter fort ; and vef-
tiges of it fometimes remain for feveral minutes. It often
happens, that even the large fire-balls have no other tail but
this train, and ours of the 18th of Auguft appeared at times to
be in that {tate ; its tail was likewife thought by fome fpetators
to be {piral.

-Under this changeable form, but ftill as a fingle body, it
proceeded regularly till a certain period, when expanding with
a great-increafe of light, it feparated into a clufter of {maller
bodies or ovals, each extended into a tail and producing a train.
At the fame time a great number of f{parks appeared to iffue
from it in various diretions, but moftly downward, fome of
which were fo bright as alfo to leave a fmall train. Moft fire-
balls have fuffered a burfting or explofion of this kind; but
in general they have been thought to difappear immediately

7 afterwaids,
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afterwardes «This,  however, ‘continued its ;courfey ; beconting
more: compat, or perhaps re-unitihg, and féems to have un-
dergone other fimilar explofions. before it left our ifland, and
again 'upon the: continent *. «The; different accounts. tend to
thew,: that its fir{t feparation or/burfting happ¢ned fomewhere
over Lincolnthire; perhaps near‘the commencement. of the
fens. Many obfervers did not get fight of it till after this pe-
riod, and therefore never defcribe it as la, fingle ball. . There
appears to be fome deception, in confequence of .which fpeta-
torsaare led to believe, that a meteor is ‘extinguifhed by thefe
explofions ; for the fame opinion.-was formed of this in feveral
parts of this courfe, “though: 'we have fuch decifive evidence of
-its continued progrefs; whether it :be; that- the meteors. xeally
become more dull for a time immediitely after their explofion,,
'or merely appear {o on account of the greater, preceding light;,
fince they are always defcribed- as being moft luminous the:
inftant they burft.

It is obfervable, that the great change in this meteor cor=
refponds with the period in which it fuffered a deviation from
its courfe, as if there was fome connexion between thofe two
eircumftances 5 and there are traces of fomething of the fame
kind having happened to other meteors.. If the explofion be
any fort of effort, we cannot wonder that the body fhould be
moved by it from a firaight line ; but on the other hand it
feems equally probable,. that if the meteor be forced, by any
caufe, to change its direion, the confequence thould be, a
divifion or feparation of its parts.

§ 4. Nothmg relative to thefe meteors f’mkes the beholders,
with {o- much aftonithment as the exceffive light they afford,,

* For another inftance of repeated explofions confult Mem, de I’Ac.. des Scienc.

1756, P-23- by
Aucieng
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fufficient to render very minute objeés vifible upon the ground
1n the darkeft night, and larger ones to the diftance of many
miles from the eye. The illumination is often fo great as
totally to obliterate the ftars, to make the moon look dull, and
even to affedt the fpeQators like the fun itfelf; nay, there are
‘many inftances in° which fuch meteors have made a fplendid
appearance in full fun-thine. The colour of their light is
various and changeable, but generally of a bluith caft, which
makes it appear remarkably white.. A curious effet of this
‘was obferved at Bruflels the 18th of Auguft, that whilft the
meteor was pafling, ¢ the moon appeared quite red, but foon
< recovered its natural light*.” The brightnefs alone of the
meteor is not fufficient te explain this;, for the moon does not
appear red when feen by day ; but it'muft have depended on the
the contraft of colour, and fhews how large a proportion of
blue rays enters into the-compofition of that light, which
could make even the filuer moon appear to have excefs of red.
Prifimatic .colours were alfe obferved in the body, tail, and
{parks of this' meteor, varioufly by different perfons; fome
compared them to the hues -of gems. The moment of its
greateft brightnefs feems to have been when it burft the firft
time ; ‘but it continued' long to be more luminous after that
period, than:it was before.

"The body of the fire-ball, even before it burft, did not ap-
pear of an uniform fubftance or brightnefs, but confifted of
lucid and dull parts, which were perpetually changing their
refpetive pofitions ; {o that the whole effet was to fome eyes
Tike an internal agitation or. boiling of the matter, and to
others like moving chafims or apertures. Similar expreflions

* From-a-letter of the Abbé Manw’s, Diredtor of the Academy at Bruffels, to

Sir Josern Bangs, Bart, Po R, S.
have
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have been ufed in the defcription of former meteors. The
luminous fubftance was compared to burning brimftone or {pi
rits, Chinefe fire, the ftars of a rocket, a pellucid ball or bub-
ble of fire, liquid pearl, lightning and elerical fire; few
perfons fancied it to be folid, efpecially when it came near the
zenith. - Different {petators obferved the light.of the meteor
to fuffer at times a {udden diminution and revival, which pro-~
duced an appearance as of fucceffive inflammation ; but might,
in fome cafes at leaft, be owing to the mterpoﬁtmn of {mall
clouds 1n its path /

§ 5. When, in confequence of a more accurate attention
‘to natural philofophy, fuch obfervations were firft made upon
fire-balls as determined their height, the computers were with
reafon {urprifed to find them moving in a region fo far above
that of the clouds and other familiar meteors of our atmo-
“{phere; efpecially as to every uninformed {petator they appear
extremely near, or as if burflting over his head, a natural
effe&t of their great light when feen without intervening ob-
je&s. Their real height is to be colleted from obfervations
made at diftant ftations, which, for the greateft accuracy,
ought to be {o fituated, that the line joining them may cut the
path of the meteor at right-angles, and that, at its greateft
elevation, it may appear from both of them about 45° above
the horizon, on oppofite fides of the zenith. Alfo two ftations
on the fame fide of its path, if the lealt angle of elevation be
not very {mall, and the difference between that and the greateft
angle be confiderable, are by no means tobe rejected. But
little reliance can be placed upon obiervations of a meteor’s
- altitude at any {uppofed period of its courfe, fuch as the mo-
ment of its burfting ; becaufe thefe changes are feldom fo in-

Vor. LXXIV. Ee {tantaneous,
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{tantaneous, or feen fo much alike by different {pe&ators, as to
be marked with fufficient certainty.

Even in proper ftations it rarely happens, that the angle of
elevation can be obferved with that degree of accuracy, which
is neceffary for any certain determination of the height. An
eftimate by the eye is doubtful, not only on account of the
flattened curve the fky feems to defcribe, for which the moft
experienced obfervers {carcely ever make a juft allowance, but
hkewife of the emotion produced by fuch an unexpetted, mag-
nificent, and perhaps alarming {peacle, which renders it
almoft impoffible to be quite collected. Therefore, unlefs an
obfervation be checked by means of a houfe, tree, or fome
fixed body, along which the meteor was found to range, it
muft be received as uncertain, By night the ftars afford ex-
cellent marks, efpecially if the time be known with exaétnefs ;
the brighter meteors, indeed, render thefe faint lights invifible
for the moment, but here we derive an eminent advantage from
the train, which remains after the meteor is gone, and deli-
neates perfe@ly its track through the heavens. If no -fuch
marks have beet taken, the expedient of endeavouring to re-
colle@ the part of the fky where it pafled, and afcertaining that
height with a quadrant, may often be ufeful; but there are
many men of fuch a turn of mind, that the original impref-
fion made upon them will be totally perverted by their own
{ubfequent reflexions and the remarks of others; in which cafe
fuch an application of inftruments is likely to give a refult
farther from the r-uth, than their firft immediate judgement,
however vague and hazarded.

I am forry to add, that moft of the obfervations in my pof-
{effion of the meteor which appeared the 18th of Auguft, give
its altitude by eftimation only ; yet 1 hope their correfpondence

i with
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with one another will gain them a degree of credit, to which,
if fingle, they would not be entitled.

1. In a letter from Perth in Scotland it 1s faid, that ¢ a
¢« gentleman, who has a very good eye, obferved the meteor
¢ pafs about 6° to the weftward of the zenith;” and a Pro-
feflor in one of the Univerfities, being at Ardoch on the banks
of the T'weed, about two miles below Dunbarton, judged itto
have ¢ at leaft 45° of elevation above the horizon.” Thefe
altitudes would make its real height 54 ftatute miles.

2. At St. Andrew’s in Scotland, ¢ it was not quite vertical,
¢t but according to fome was 20° or 25° from the zenith, ac-
¢¢ cording to others not fo much.” Taking the greateft of
thefe diftances as neareft the truth, fince we are ufually led to
eftimate altitudes greater than they really are, thisobfervation,
calculated with that of Ardoch, gives 6o miles for the height.

For the communication of thefe obfervations, colle¢ted by
his friends, I am indebted to General MeLviLL F. R. S.

At Edinburgh the meteor pafled very near the zenith, in
which cafe a deviation of a few degrees is fcarcely perceptible
to a common eye.

The rev. Mr. WaTson of Whitby, in a letter to Lord
Murcrave V. P. R.S. is very confident, that the greateft
altitude of the meteor, which pafled to the weftward of his
zenith, was 60°. Mr. EngEworTH F.R. S. in his letter to you,
Sir, flates its elevation at Edgeworth’s-Town near Mullingar, in
Ireland, as 10° or 12° above the eaftern horizon. Thefe obferva-
tions, calculated firitly from the latitudes and longitudes with
the allowance for the curvature of the earth, as indeed were
all the reft where the difference would be fenfible, give 57
miles for the height of the meteor.

Eez 4. In
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4. In the Morning Chronicle of Sept. 1g. is inferted a letter
from Newton Ardes, 4 miles eaft of Belfaft, in Ireland, cor=
refpondihg {o well with Mr. EpcEworTH’s in the defcription
of the meteor, as to appear very good authority. ‘The altitude
is there given as 16°, whence a height of 58 miles with the
obfervation at Whitby.

5. Mr. Morg, Secretary to the Society for the encourage-
ment of Arts, ManufaGures, and Commerce, faw the meteor
as he was riding about three miles S.W. of Brofeley in Shrop-
fhire, and judged it to be elevated 35°. By a perpendicular
drawn from this fpot to its fuppofed path in Lincolnfhire, its.
height came out 59 miles. |

6. The altitude of 25° determined at Windfor I take to be
one of thofe on which moft reliance can be placed, becaufe the
gentlemen prefent, two of them Fellows of the Royal So-
ciety, were remarkably well qualified for fuch an eftimation.
The letter you received, Sir, from Profeflor ALLAMAND of
Leyden, mentions that the meteor was feen there about 30°
above the horizon, and the terms in which it is defcribed in
the Dutch news-papers * agree with this account. Its height-
hence calculated appears to be 58 miles.

4. Mr. THoMAs SQUIRE, of Folkftone, obferved the meteor-
over his houfe, as hewas in the pofture of leaning back againft
a hedge; he afterwards tried ¢ its ranging with the roof by a
¢¢ quadrant, and found it 68°% above the horizon.” Reducing
this obfervation to the perpendicular dropped from Windfor on
the path of the meteor, its height comes out 54 or 55 miles.
Mr. Squire’s altitude, determined by a fixed obje&, is con-
firmed by the eftimate of feveral perfons at Ram{gate.

* Amfterdamifche Gourant, Aug. 28, 1783,

4 8. The
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8. The meteor was feen by Mr. Steevens F. R, S. at
Hampftead near London, moving along over the top of a row of
trees.. Mr. Cavenpisa F. R. S. having taken the altitude of
thefe trees with a quadrant, found that of the higheft, as feen:
from the part of the garden-walk oppofite to it, tobe 33°;
which correfponds very well with the other obfervations, and.
confequently gives the fame height: for the meteor. Mr. StEE-
vENS kept his eye upon it conftantly, whillt:-he pafled brifkly
along the walk.

This agreement of the different altitudes is nearer than
could be expefted ; yet I know of no contraditory obfervations
of any authority, except fome made near Plymouth and in
Cornwall, where the meteor being pretty near the horizon, its
altitude; as will commonly happen in fuch cafes, is given too
great. ‘The effe&t of this, however, would be to thew, that
the meteor was higher ; and therefore, I think, we may fafely
conclude, that it muft have been more than 5o miles above the
furface of the earthi, in a region where the air is at leaft 30000
times rarer than here below.

Contrary to what has been afferted of moft other fire-balls,,.
this of the 18th of Auguil appears. by the preceding obfervaa-
tions to-have kept on in a parallel courfe, without any defcent:
or approach toward the earth. It may be much:queftioned,
whether {uch a defcent has been proved in any formerinftance.,
The meteor -defcribed by Sir Joun PriNncLE has been eited as
the moft certain example; but any. perfon who carefully exa-
mines the obfervations themfelves, as ftated in the 51ft volume
~of the Philofophical Tranfa®ions, will find them totally in-
adequate for fuch a conclufion ; its height feems to me deter-
mined only in one part of its courfe, between Iland-Bridge

and
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and Ancram, and was there from 48 to 5o miles*. M. Le
Roy fuppofes the fire-ball feen July 14, 1571, to have been
54 miles high when it began, and 27 at its explofion+; but
‘does not give the faéts.on which his calculation is founded.

Every philofopher muft be ftruck with the agreement of
thefe meteors in their diftance from the earth, juft beyond the
limits of our crepufcular atmofphere.

§ 6. That a report was heard fome time after the meteor of
the 18th of Auguft had difappeared, is a fa& which refls
upon the teftimony of too many witnefles to be controverted,
and is, befides, conformable to what has been obferved in moft
other inftances. In general it was compared to the falling of
feme heavy body in a reom above ftairs, or to the difcharge of
one or more large cannon at a diftance. That rattling noife,
like a volley of fmall arms, which has been remarked after
other meteors, does not feem to have been heard on this occa-
fion. Frem a comparifon of the different accounts, it appears
as if the report was loudeft in Lincolnthire and the adjacent
countries, and again in the eaftern parts of Kent; in the inter-
mediate places it was fo indiftinét as generally not to have been
noticed, and all.obfervers of credit in Scotland deny that they
heard any thing:of the fort. If, therefore, this report be conne&ted
with the burfting of the meteor, I thould be inclined to {uppofe,
that-found was produced two feparate times, namely at the firft
explofion ever Lincolnfhire, and again when it feemed to burft
foon after entering the continent. Ingenious men have availed
themfelves of this found, to calculate the diftance and height
of meteors; and the exalnefs attained by this method, in the
computation of the late fire-ball from the report heard at

* Phil, Tranf, vol. LI, p. 241. and 274.

4 Mem. de I’ Acad. des Scienc, 1771, p. 676, )
Windfor,
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Wind{or#; is very remarkable ; but in general the accounts dif-
agreéd {o much, that it would have been impofiible to conclude
any thing from them. Perhaps too the method itfelf is lefs
certain than has been.thought; for as the propagation of found,
and with intenfity too, in air rarefied 30000 times, prefents
great difficulties in theory, though it may be in {fome meafure
explicable from the vaft bulk of the metcor, and the large
quantity of this rare air it may therefore difplace by a fudden
expanfion ; I think it not improbable, that fome hitherto un~
perceived circumftance comes: into-play, by which the whole
effet may be modified: for inftance, if matter belonging to
the meteor itfelf be what conveys the {found to our lower atmo-
fphere, it may either admit found te be propagated through it
at.a different rate than through common air, or it may move
much fafter than found travels, as the entire meteor certainly
does, and carry on the fonorific vibrations with it. Moreover,
we cannot-be fure what is the velocity of found in air fo much
rarer than where our experiments have been .made. For thefe
reafons, while we diftruft calculations of meteors founded on
the progrefs-of found, we fhould be particularly careful to note
down the intervals, and all the circumftances, as they may lead
to very. curious difcoveries. The effe&t of the noife is, fre-
quently, to produce fuch a thaking of the doors, windows, and
the whole houfe, as is.miftaken for an earthquake.

Befides the report as of explofions which was heard ‘affer the
meteor, another. fort of found was faid to.atfend it, more
doubtful in its nature, and lefs eftablifhed by-evidence ; I mean,
a kind of hiffing, whizzing, or crackling, as it pafled along.
That found thould be conveyed to us in an inftant from a body
above 5o miles diftant, appears {fo irreconcilable to all we
know of philofophy, that perhaps we fhould be juftified .in

¥ See p. 111. of this volume,
| imputing;



216 Dr. BLAGDEN"s Account of
‘imputing the whole to an affrighted imagination, ot an illufion
produced by the fancied analogy of fireworks. The teftimony
in fupport of it is, however, fo confiderable, on the occafion
of this as well as former meteors, that I cannot venture to
rejedt it, however improbable it may be thought, but would
leave it as a point to be cleared up by future obfervers.
_ § 7. To determine the bulk of the fire-ball,” we muft not
only have calculated its diftance, but alfo know the angle un-
der which it appeared. For this purpofe the moon is the ufual
term of comparifon ; butas it was thought, at very different
diftances, to prefent a difk equal to that luminary’s, and the
fame expreflions have been applied to moft preceding fire-balls, I
‘conceive this eftimation rather to be a general effe@ of the
ftrong impreflion produced by fuch fplendid objeéts on the
mind, than to convey any determinate idea of their fize. How-
ever, if we {uppofe its tranfverfe diameter to have fubtended
an angle of 30’ when it paffed over the zenith, which probably
1s not very wide of the truth, and that it was 5o miles high,
it muft have been almoft half a mile acrofs. ‘The tail fome-
times appeared 10 or 12 times longer than the body ; but moft
of this was train, and the real elongation behind feems feldom
to have exceeded twice or thrice its tranfverfe diameter, con-
{equently was between one and two miles long. Now if the
cubical contents be confidered, for it appeared equally round
and full in all diretions, f{uch an enormous mafs, moving
with extreme velocity, affords juft matter of aftonithment.

§ 8. The duration of the meteor is very differently ftated,
partly becaufe fome obfervers had it in view a much longer
time than others, and partly becaufe they formed different
judgements of the time. Thofe who faw leaft of it feem to

‘have perceived its illumination about ten feconds, and thofe
- who
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who faw moft of it about a minute: hence the various ac-
counts may in fome meafure be reconciled. Mr. HERscHEL
F. R. S. at Windfor, muft have kept it in fight long after other
obfervers had thought it extin&: for though, probably, he
did not fee the beginning, as it never appeared to him like a
fingle ball, he watched it as much as ¢ forty or forty-five
¢¢ feconds, the laft twenty or twenty-five of which it remained
¢¢ almoft in one fituation, within a few degrees of the hori~
¢ zon.” ‘This confirms the foreign accounts of its long pro-
grefs to the fouthward.

As fcarcely any one had fufficient prefence of mind to mi-
nute the time by his watch, the periods given for its duration
are moftly by guefs. To correét this rude conjeture, it has
been propofed, that the obferver thould endeavour to pafs over
the time in his own mind as well as he can by recolletion,
whilft another perfon filently marks the feconds with a watch.
This may do fomething, but ftill leaves the matter very uncer-
tain, as the nature of the emotion felt by the {peftator while it
was pafling will caufe the impreflion of a longer or thorter
time to be left upon his mind ; and the formal procefs of re-
colle@ion is fo tedious, that I believe the duration will in this
way generally be made too thort. Mr. HERSCHEL, at my
requeft, was fo good as to a& over his obfervation, with the
pofitions and geftures he was obliged to employ ; and this feems
likely to come nearer the truth than a fimple effort of the mind
at recolle&tion. But the fureft method would be, to repeat
any uniform afion in which the {pectator might have been
engaged at the time; as, for inftance, to walk over the fame
{pace of groulldithat he pafled while the meteor was in fight,

§ 9. From the apparent motion of the meteor, compared with
its height, fome computation may be formed of its aftonithing

Vor. LXXIV, Ff velocity.
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velocity. As at the height of so. miles above the furface of
the earth, it might be vifible from the fame ftation for a tral&t
of more than 1200 miles, and the longeft continuance of its
illumimation fcarcely exceeded a minute, we have hence fome
prefumption that it moved not lefs than 2o miles in a fecond.
The rev. Mr. Warson, in his letter to Lord MULGRAVE,
fays, that the arc defcribed by it whilft in his view could not be
lefs than 70° or 80°, andyet the time could not exceed 4 or §" at
moff. 'This, with an altitude of 60°, and height of 50 miles,
gives for its velocity about 21 miles in a fecond. The obferver
ot Newton Ardes eftimated its motion to be 10° i a_fecond, at
the a'titude of 16°; this would make its velocity 30 miles in a
fecond. Mr. Herscuer found it defcribe an arch of 167°
during the 40 or 4§ feconds he obferved it, which gives a velo-
city of more than 20 miles m a fecond. Finally, Mr.
Auvsert F.R.S. thought it defcribed an arch of 136° of azi-
muth in 10 or 12 feconds, which would make its velocity above
40 miles in a fecond. I am fenfible of the obje@ions that may
be made to all thefe computations; undoubtedly they are too
vague; and yet, all taken together, perhaps they may have
fome weight, efpecially as_they correfpond fo well with the
different phaenomena of the meteor’s duration, and other fire-
balls have been computed to move as faft *, Stating the velo-
city at the loweft computation of 20 miles a fecond, it exceeds
that of found above go times, and begins to approach toward
that of the earth in her annualorbit. At fuch a rate, it muft
have pafled over the whole ifland of Great Britain in lefs than
half a minute, and might have reached Rome within a minute

* See Mem, de ’Acad. des Scienc. 1771, p. 678. Phil, Tranf. N° 34}. and

360. and vol. LI. p. 263, &c. ‘
5 afterwards,
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afterwards, cr in feven minutes have traverfed the whole dia-
~meter of theearth !

From this calculation it will be evident, that there is little
chance of determining the velocity of meteors from the times of
their paffing the zenith of different places ; and that therefo;c we
muft principally depend on obferving carefully, with a warch
¢hat thews feconds, their apparent velocity through the heavens.

THE fire-ball which appeared onthe 4th of Oétober, at 43
paft fix in the evening, was much fmaller than that already de-
{cribed, and of much fhorter duration. Tt was firft perceived
to the northward as a ftream of fire, like the common {hootiug
ftars, but large; and having proceeded fome way under this
form, it fuddenly burft out into that intenfely bright bluith
light which is peculiar to fuch meteors. At this period I faw
it, and can compare the colour to nothing I am acquainted
with fo well, as to the blue lights of India, and fome of the
largeft eleCtrical {parks. ‘The illumination was very great;
and on that part of its courfe where it had been fo bright, a
dufky red ftreak or train was left, which remained vifible per-
haps a minute even witha candle in the room, and was thought
by fome gradually to changs its form. Except this train, I
think the meteor had no tail, but was nearly a round body,
or perhaps a little elliptical. After moving not lefs than 10°
in this bright ftate, it became fuddenly extinét, without any
‘appearance of burfting or explofion.

This metcor was feen for {o thort a way, that it is {carcely
poflible to determine the diretion of its courfe with accuracy ;
but as in proceeding to the eaftward it very perceptibly inclined
towards the horizon, it certainly moved fomewhere from the

north-weftward to the fouth-eaftward. Its duration was fo
Fofa2 thort,
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thort, that many perfons thought it pafied in an oppofite dires-
tion; for my own part, I found myfelf abfolutely unable to
determine whether the motion was from or toward the S.E.
Some fpectators were of opinion, that it changed its courfe the
‘moment it became bright, proceeding no longer in the fame
ftraight line; but my information is nct {ufficient to determine
this queftion.

My fituation, Sir, was particularly fortunate for afcertaining,
the height of this meteor, as 1 faw it from your Library,
ranging immediately over the oppofite roof of your houfe.
Hence I find by a quadrant that its altitude, even when it be-
came extinét, could not be lefs than 32° The upper northern-
moft-end of the train it left bore, as I judge by the compafs,
about 28° northward of true E.and the lower end about 14°.
I have only one obfervation to compare with this, which was
made by Mr. Bovs of Sandwich. He concludes, from the
train I imagine, that ¢ it difappeared juft under, and a very
¢ little to the weftward” (rather northward) ¢ of, the ftar
¢¢ o, in the foot of Cepheus.” At that timey Cephei was about
s7° high, and bore above 21° to the eaftward of N. wheunce the
height of the meteor above the furface of the earth, after all
proper allowances are made*, muft have been between 40 and
50 miles.

As there was no appearance of burfting at the extinction of
this fire-ball, fo no report was heard after it ; nor did any found
attend it.

Some obfervers thought zhis meteor alfo near as big as the
moon, but to me it did not appear above one quarter of her dia-
meter, which would make its breadth fomewhat above a furlong.

* It appears from obfervations taken by Gen. Roy, F. R. S, that the bearing
of Sandwich from London is not fo much to the fouthward of eaft, as it is }aid

sdown in our maps,
163
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If the whole of the meteor’s track be included, it feems to
have lafted as much as three feconds, but in the bright ftate
its duration was- lefs than two, 1 think not much above oge.
Suppofing it defcribed an arc of 14°in.13 fecond, or, accord-
ing to.Mr. AuBeRT’s.obfervation, of 25° in 3", its real velo-
city. was about 12 miles a {fecond.

Such meteors - as thefe;. which pafs like a flath of lightning,
and.defcribe fo fhort a courfe, are very unfavourable for calcu-~
lating the velocity, but afford great advantages. for determining
the height, as they muft be feen: nearly at the {fame moment
and in the fame place by. the. different obfervers. Qther in-
ftances are found of fire-balls beginning with a dull red vlight
like a falling ftar, particularly the great one of March 19,
1719,. treated of o fully by Dr.. Harrey * and Mr. Whis-
TON ..

It is remarkable,. that. a fimilar meteor had appeared the:
fame day, that is, Saturday the 4th of October, about three
in the morning, though, on account of the early hour, it was.
feen by. fewer fpeQtators. ‘They reprefent it-as rifing from the:
northward to a {mall altitude, and then becoming ftationary-
with a vibratory motion, and an. illumination like day-light';.
it.vanithed in a few moments, leaving a train behind. ‘This.
fort of tremulous appearance has been noticed in other me--
teors, as well as their continuing ftationary for fome time,.
either before they began to thoot forward, or after their courfe.
was ended..

# Phil. Tranf, vol. XXX. N° 350, p. 978.
4. Account of a furprifing meteor feen March 19, 1719,

1 FIND>
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I FIND i, Sir, impoﬂibie to qult “this {ubje&t, without fome
reflexions about the caufe, that can be capable of P‘fédllCiBg
fuch appearances at an elevation above the earth, where, if the
atmofphere cannot abfolutely be faid to have ceafed, it is cer-
tainly to be confidered as next to nothing. The firft idea which
fuggefted itfelf, that they were burning bodies projected with
fuch a velocity, was quickly abandoned, from the want of
any known power to raife them up to that great height, or, if
there, to give them the required impetus; and the ingenuity
of Dr. Harrey foon furnithed him with another hypothefis,
in which he thought both thefe difficulties obviated. He fup-
pofes there is no projection of a fingle body in the cafe; butthat
a train of combuftible vapours,accumulated in thofe lofty regions,
is fuddenly fet on fire, whence all the phanomena are produced
by the {ucceflive inflammation *, But Dr. HALLEY gives no juft
: explanatxon of the nature of thefe vapours, nor of the manner
in which they can be raifed up through air {o extremely rare ;
nor, fuppofing them fo raifed, does he account for their regu-
lar arrangement in a - ftraight and equable line of fuch prodi-
gious extent, or for their continuing to burn in fuch highly-
rarefied air. Indeed, it is very difficult to conceive, how va-
pburs could be prevented, in thofe regions where there is in a
manner no” preffure, from {preading out on all fides in confe-
quence of their natural elafticity, and inftantly lofing that de-
gree of denfity which feems neceffary for inflammation. Be-
fides, it is to be expeed, that fuch trains would -fometimes
take fire in the middle, and fo prefent the phznomenon of two
meteors at the fame time, recedmg from one another 1n a
dire& line.

Thefe difficulties have induced other philofophers to relin-
quith Dr. HaLrey’s hypothefis, and propofe, inftead of it,

* Phil, Tranfs vol, XXX, N° 360. ,
one
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one of a very oppofite nature, that meteors are permanent folid
bodies, not raifed up from the earth, but revolving round. it in_
very eccentric orbits; or, in other words, that they are ter-
reftrial comets*. The objeéhons to this opinion, however,
feem to me equally great. Moft obfervers defcribe the meteors,
not as looking like folid bodies, but rather like a fine luminous
matter, perpetually changing its thape and appearance. Of
this many defenders of the opinion are fo {enfible, that they
{uppofe the revolving body gets a coat or atmofphere of elec-
tricity, by means of which it becomes luminous; but, I
think, whoever carefully perufes the various accounts of fire-
balls, and efpecially ours of the ‘1‘8th of Avguft when it di-
vided, will perceive that their phenomena do not correfpond.
with the idea of a folid nucleus enveloped in a fubtile fluid,
any. more than with the conjeture of aynother learned gentle--
man, that they become 1umino‘us'by means of a contained
fluid, which occafionally explodes through the thick folid outer
thell +.

A ﬁrong obje&tion to this hypotheﬁs of permanent revolvmg
bodies, is derived from the great number of them there muft
be to anfwer all the appearances. Such a regular gradation is.
obferved, from thofe large meteors which ftrike all beholders.
with aftonithment, and occur but rarely, down to theé minute
fires called fhooting ftars, which are feen without being re-
garded in great numbers every clear night, that it {eems impof-
fible to draw any line of diftin&ion between them, or deny
that they are all of the fame nature. But fuch a crowd of re-
volving bodies could fcarcely fail to announce their exiftence by
fome other means than merely a luminous train in the night;

* See a differtation on this fubje& by Profeflor Crar, of Yale College, New
England,

'1‘ Phll . Tran’f' VO].. IAI' ‘p.. 267&
» a8,
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-as, for inftance, by meeting or juftling fometimes near the
earth, or by falling to the earth in confequence of various ac-
‘cidents; at lealt we might expet they would be feen i the
day-tifne, either with the naked eye of telefcopes, by fome of
‘the numerous obfervers who are conftantly examining the hea-
vens. With regard to thefe falling ftars, it were much to be
withed, that obfervations fhould be made upon them by dif-
ferent perfons in concert at diftant ftations, for the purpofe of
-afcertaining their height and velocity ; which would tend very
‘much to illuftrate all this part of meteorology. '

Another argument of great weight againft the hypothefis
that fire-balls are terreftridl comets, is tdken from théir great
velocity. ‘A'body falling from'infinite {pace toward the earth,
would have acquired a-velocity of no more than 7 miles a fe-
cond, when it came within 50 miles of the earth’s furfaces
whereas thefe meteors feem to-move at leaft three times fafter.
And this objeion, if there be no miftake in regard to the ve-
locity of the meteors, as I think there is not, abfolutely over-
fets the whole hypothefis.

“What then can thefe meteorsbe? The only agent in nature
with which «ave are acquainted, ‘that feems capable of producing
fuch phanomena, is électricity. I do not mean that by what
is already known of that fluid, all the difficulties relative to
meteors can'be {olved, as the laws, by which its motions-on a
large {cale are regulated’in thofe regions fo nearly empty of air,
can fcarcely,'l imagine, be inveftigated in our fmall experi-
‘ments with exhaufted veflels * ; butonly that feveral of the faéts
point out a near connexion and analogy with eleétricity, and
‘that none of them are irreconcilable to the difcovered laws of
‘that fluid.

¥ How nearly the phenomena of meteors have been reprefented by artificial
ele@ricity is knowua from a very remaikable experimgnt of Mr, ArbeEn’s,  See
. Prresriiy, vol. V. p. 379.

7 , 1. Ele&tricity
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‘1. Ele&tricity moves with fuch a prodigious velocity, as to
elude all the attempts hitherto made by philofophers to detect
it; but the fwiftnefs of ‘meteors, {tating it at zo miles a fe-
‘cond, is fuch as no experiments yet contrived could have dif-
‘covered, and which feems to belong to ele@ricity alone.  This
is, perhaps, the only cafe in which the courfe or direCion of
that fluid is rendered perceptible to our fenfes, in confequence
of the large {cale on which thefe fire-balls move.

2. Various ele@rical phanomena have been feen attending
meteors. Lambent flames are defcribed as fettling upon men, |
horfes, and other objets*; and f{parks coming from them, or
the whole meteor itfelf, it is faid, have damaged fhips, houfes,
&c. in the manner of lightning 4. Thefe fa&s, I muft own,
are but obfcurely related, yet ftill they do not feem to be defti-
tute of foundation. If there be really any hifling noife heard
while meteors are paffing, it feems explicable on no other fup-
pofition than that of ftreams of eleftric matter iffuing from
them, and reaching the earth with a velocity equal to that of
the meteor, namely, in two or three feconds. Accordingly,
in one of our late meteors, the hiffing was compared to that of
ele&ricity iffuing from a condu@or §. The fparks flying off fo

perpetually

¥ PriestLEY’s Hiftory of Eleétricity, p. 352. Mem, de I’Acad. des Scienc,
1771, p. 681, 682. See an odd fa&, perhaps of this nature, in ParxkEr’s
General Advertifer, Dec. 1, 1%83. v

+ Mem. anc. de I’Acad. de Dijon, tom. I. Hift. p. 42. Phil. Tranfi vol,
XLVIL p. 366. Hift, de ’Acad. des Scienc., 1761, p. 28.. -

I Chefter Weekly Courant, Auguft 26, 1783. This and many other cu-
rious circumitances, relative to meteors, are fo well exemplified in the follow=
ing obfervation, made feveral years ago by Mr. Rosinson at Hinckley in Lei~
- cefterfhire, that I think it worth tranfcribing here, efpecially as it occurs in.a
work which few people would think of confulting on fuch a fubje@. ¢ O&. 26,
¢ 17606, at half paft five in the evening, after a violent ftorm of wind and rain,

.Vor, LXXIV. Gg ' LS
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perpetually from the body of fire-balls, may poflibly have fome
‘connexion with thefe ftreams *.  In the fame manner the found
of explofions may perhaps be brought to us quicker, than if it
were propagated through the whole diftance by air alone.
Should thefe ideas be well founded, the change of direction
which meteors feem at times to undergo, may poflibly be in~
fluenced by the flate of the furface of the earth over Whlch_

¢ 1 obferved a fiery meteor, Its dire@ion was from N.W. to S.E. mearly in @
¢ horizontal direétion; it paficd very near to me, and was of an elliptical form ;
¢ its motion about 40°in 2’" or 3" of time. It was very bright and lucid to
s appearance like the paleft lightning, and emitted ‘fparks continually, which.
s¢ formed a kind of tail toward the N.W. which feemed to ‘be extinguifhed: at the
¢ diftance of 2° or 3° from the body; there was a fmall portion that parted from
¢ it, The cohefion of matter was {o great, that it drew. a thread of confiderable
¢ length from the body, before it broke from it. During the paffage there was a
¢ kind of hiffing noife, much like to what we hear from the electrical machine
$¢ quben the eleétric matter is running away, or as when it is efcaping from a_full
€ harged jar.” Bibliotheca Topographica Britannica, N° VIL. p. 81.

* Hift. de I’Acad. des Scienc. 1761, p. 28, Mem. de ’Acad. des Scienc,
1771, p. 682. Extra& of a letter from the Abbé Manw, Direétor of the
Academy at Bruffels, to Sir Joserx Banks, Bart. P. R.S. ¢ I fhall only men.
¢ tion one fingular circumftance, which was comiunicated to me by a particular
¢ friend of mine. It happened at Mariekercke, a fmall ‘v'illagc on the coaft,
¢¢ about half a league to the W, of Oftend. The curate of the village was
¢ fitting in the dufk of the evening with a friend, when a fudden light furprifed
¢¢ them, and immediately after a fmall ball of light-coloured flame came through
¢ a broken pane of glafs, croffed the room where they were fitting, and fixed
¢ itfelf on the chink of a door oppofite to the window where it entered, and
there died gradually away, It appeared to be a kind of phofphoric light,
¢¢ carried along by the current ofair, The curate and his friend, greatly furprifed at
¢¢ what they faw, apprehended fire in the neighbourhood s but going out, found
¢ that the fire, which had come in through the window, had been detached from a

[}

-~

¢ large meteor in its paflage.”

How far thefe and fimilar appearances may be owing fimply to the illumina.
tion produced by metcors, fhould be attentively conlidered in the invc'{tigation
of fuch fats,

Vi they
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they are pafling, and to which the fireams are fuppofed to
reach. A fimilar caufe may occafion the apparent explofion,
the opening of more channels giving new vent and motion to
the eleftric fluid. May not the deviation and explofion which
appear to have taken place in the fire-ball of the 18th of Au-
guft over Lincolnfhire, have been determined by its approach
toward the fens, and an attrattion P-roduced by that large body
of moifture?

3+ A farther argument for the ele@tric origin of meteors is
deduced from their connexion with the northern hghts, and
the refemblance they bear to thefe eletrical phaenomena, as
they are now almoft univerfally allowed to be, in feveral par-
ticulars.’ Inftances are recorded, where northern lights have
been feen to join and form luminous balls, darting about with
great velocity, and even leaving a train behind like the com-
mon fire-balls ¥, 1 his train I take to be nothing but the rare
air left in fuch a highly ele@rified ftate as to be luminous;
and fome ftreams of the northern lights are very much like it,
The aurora. borealis appears tooccupy as high, if not a higher,
region above the furface of the earth, as may be judged from
the very diftant countries to which is has been vifible at the
{fame time + ; indeed the great accumulation of eletric matter
feems to lie beyond the verge of our atmofphere, as efti-
mated by the ceffation of twilight., Alfo with the northern

* Hift. de PAcad. des Scienc. 1705, p. 2§5. Waiston’s Account of a
Meteor feen in the Air 1713, Phil. Traofi vol, XLI. p. 626 ; and LIIL p. 6 ?
Alfo a moft pointed fad in the Ad. Liter. Suecie, 1734, p. 78,

4 BeremAN, upon a mean of 30 computations, makes the averége height of
the uqrrherri lights to be near 70 Swedifh, that is, about 460 Englith miles,
Kong, Vetenfk, Acad. Handlingar, vols XXV. p. 193. See alfo Phil. Tranf.
wol, LIV, p. 327, and M. pe Matran’s Traité de ’Aurore Boreale, P §I.

Gga lights
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lights a hiffing noife is faid to be heard in'fome very cold cli-

mates; GMELIN fpeaks of it in the moft pointed terms, as

frequent and very loud in the north-eaftern parts of Siberia * ;

and other travellers have rclated fimilar fa&ts . '
' But,

% Reife durch Siberien, vol. III. p. 135. As the whole pafiage is very
remarkable, and has never, that I know, appeared in Englifh, I thought the
following tranflation of it might beacceptable.

¢ Thefe northern lights begin with fingle hright pillars, rifing in the N. and
¢ almoft at the fame time in the N,E. which gradually increafing comprehend a
-4¢ large fpace of the heavens, rufh about from place to place with incredible velo~
‘¢ city, and finally almoft cover the whole fky up to the zenith. The ftreams are
¢ then feen meeting together in the zenith, and produce an appearance as if a
¢ vaft tent was expanded in the heavens, glittering with gold, rubies, and fap-
¢¢ phire.” A more beautiful {pectacle cannot be painted ;- but whoever fhould fee
“¢¢ fuch a northern light for the firft time, could not behold it without terros.
¢ For however fine the illumination may be, it is attended, as I have learned from
¢ the relation of many perfons, with fuch a hiffing, cracking, and ruthing noife
¢ throughout the air, as if the largeft fire-works were playing off. ‘To defcribe
$¢ what they then hear, they make ufe of the expreflion, Spolochi chodjat, thatis,
¢ the raging hoft is paffing. The hunters whe purfue the white and blue foxes
¢ in the confines of the Icy Sea, are often overtaken in their courfe by thefe
¢¢ porthern lights. Their dogs are then fo much frightened, that they will not
¢ move, but lie obflinately on the ground till the noife has paffed. Commonly
clear and calm weather follows this kind of northern lights. I have heard this.
¢ account, not from one perfon Ox‘xiy, but confirmed by the uniform teﬁimoﬂy
¢ of many, who have {pent part of feveral years in thefe very northern regions,
¢¢ and inbabited different countries from the Yenifei to the Lena; {fo that no
s¢ doubt of its truth can remain.” This feems indeed to. be the real birth-place

]
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EN

¢ of the aurera borealis.”’ .
It is here to be obferved, that Gmerin did not collect the account himfelf, but

extra&ed it from letters or papers of M. pE 1L’IsLE pE LA CrOYERE’s, who was
himfelf far to the northward of Yakutfk, without hearing thefe noifes ; probably,
therefore, it is much exaggerated; though one cam fcarcely fuppofe the whole
to be fabulons.

4 Mufichenbroeck Introdudt, § 2495, Beccaria dell” Elletricifmo artif, et nat.
2 P 221%,
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But, in my opinion, the moft remarkable analogy of all,
and that which tends moft to elucidate the origin of thefe me-
teors, is the dire@ion of their courfe, which feems, in the
very large ones at leaft, to be conftantly from or toward the
north or north-weft quarter of the heavens, and indeed to ap-
proach very nearly to the prefent magnetical meridian. 'This
is particularly obfervable in thofe meteors of late years whofe
tracks have been afcertained with moft exaCtnefs; as that of
November 26, 1758, defcribed by Sir JouN PrINGLE; that
of July 17, 1771, treated of by M. Le Rov; and this of
the 18th of laft Auguft. The largeft proportion of the other
accounts of -meteors confirm the fame obfervation, even - thofe
of a more early period * ; nay, I think, fome traces of it are
pet-=

p. 221, There is now working with Mr., NAIRNE F.R.S. a perfon of the
name of ArNoLDp, who refided feven years at Hudfon’s Bay, the laft three at
Fort Henley. He confirms M. GMELIN’ account of the fine appearance and
brilliant colours of the northern lights, and particularly of.their ruthing noife,
which he affirms he has very frequently heard, and compares it to the found pro-
duced by whirling round a ftick fwiftly at the end of a firing. = He adds, that on
converfing about this' matter with a Swedifh watch-maker of the name.of Linp,
that perfon affured him, that he had heard a fimilar noife in. his own country.
Mr. NAIRNE too, one time, at Northampton, when the northern lights were
remarkably bright, is confident he perceived a hifing or whizzing found. .

This hifling or ruthing noife, as well as that attending meteors in their paffage,
fuppofing it in both cafes to be real, I would attribute to fmall fireams of eletric
matter, running off to the carth from the great ‘maffes or accumulations of elec-
tricity, by which I fuppofe both meteors and the northernlights to be produced, .
Compare M. pE Marran’s Traité de I’Aurore Boréale, p. 126. . '

# See Phil, ‘Franf, and Mem, de 1’Acad, des Sciences, &c.. . I have found, of
an earlier or later period, accounts of more than 4o different fire-balls. Of
thefe above 28 are fo defcribed, that it is »cer‘tain their courfe was in-the above-
mentioned diretion ; only 3 or 4 feem to have moved the contrary way ; and with

regard to the remainder, it is left doubtful, from the imperfedt ftate of the rela-
tionss,
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perceivable in the writings of the ancients ¥, Whether theis
motion fhall be from the northern quarter of the heavens or
toward it, {eems nearly indifferent, as the numbers of thofe
going each way are not very unequal; 1T confider them, in the
former cafe, as maflesof the eleétric fluid repelled, or burfting
from the great colleCted body -of it in the north; and, in the
latter cafe, as mafles attraCted toward that accumulation; a
diftin&ion, probably, much the fame in effe&, as that of pofi-
tive and ‘negative .eleétricity near the furface of the carth.

This tendency toward the maguetic meridian, however,
feems to hold good only with regard to the largeit fort.of fire
balls; the{maller ones move more irregularly, perhaps becaufe
they come further within the verge of our atmofphere, and
are thereby more expofed to the aétion of extraneous caufes.
“I'hat the fmaller fort of meteors, fuch as thooting ftars, are
really lower down in the atmofphere, s rendered very probable
iby their {wifter apparent motion; perhaps it is this very cir-
«cumftance which eccafions them to be fmaller, the ele@ric

‘tions, “When ‘we confiller thateven the meteor -of the 18th.of Auguft laft was
thought by fome fpectators to move fouth-weftward, it will rather appear furprifing
:that fo many of thefe accounts fhould correfpond, than that a few ef ‘them fhould
-differ, ‘

* Aristorre ‘(Meteor.lib. T, c. 6.) denies that .comets, with which T tike
smeteors to be .confounded, are generated only in the .north; which {liews it te
have been then the prevalent opinion, that they appeared moft frequently in that
rquarter.  AMa poy ovde wala arneg, STi ey 7o weos agdloy voww ywilas B Kopnlng porore
‘So likewife-PrLeNy (lib, II. c. 25.) Xiphias, Difceus, Pitheus dolierum cernuntur
Afigura, in concavo fumide lucis, Ceratias, Lampadias. Hippeus. Candidus
‘Cométes. Omnes ferme fub ipfo feptentrione, aliqui ejus parte mon certd, fed
maxime:in candidd, qua'ladtei circuli nomen accepit. And SExsca (Queft. Nat.
Aib. VIL.) Placet ergo noftris, ‘Cometas, ficut T'ubas, Trabefque, ct alia oftenta
.ceeli, denfo aére creari, Ideo.circa feptentrionem ﬁ‘cqwmf{[ﬁimi apparent, quia illic

plurimum.eft agris pigri.

fluid
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zﬁuxd being more divided in more refifting air. But as thofe
mafles of ele&ricity, Wthh move where there is fcarcely any
‘refiftance, fo generally affe&t ‘the dire@ion of the magnetic me-
ridian, ‘the ideas which have been entertained of fome analogy
between thefe two ebfcure powers.of nature, feem not alto-
gether without foundation *.

If the foregoing conjettures be juft, diftinét regions are
allotted to the ele@rical phenomena of our atmofphere. Here
below we have thunder and lightning, from the unequal diftri-
bution of the.eleétric fluid among the clouds; in the loftier re-
gious, whither the clouds never reach, we have the various
gradations of falling ftars; till beyond the limits of our cre-
pufcular atmofphere the fluid is put into motion in fufficient

. * It appears to me more rational to refolve this analogy intoa power of eletri-
city to influence magnetifm, than into a fuppofed fimilarity of two fluids; as the:
former can be made evident by our artificial experiments, but there is no proof
of the latter. When fire-balls, therefore, are faid to affe® the magnetic meri-
dian, I do not mean that they are drawn in that direGtion becaufe it is the line of
magnetifm, but rather that the magnetic poles of the earth are thrown into their
prefent pofition, by the accumulation and aétion of that very ele&ricity upon.
which the fire-balls depend. Should a change be produced by any caufe in the
place of this accumulation, or the ftate of its motion, it is not improbable, that
“the main polarity would be given to other portions of the earth, whence a varia--
tion in the pointing of the compafs would neceffarily enfue. If Dr. FRANKLIN'S
hypothefis be admitted, afcribing the eleétrical ftate of the polar atmofphere to
the cruft of ice (2 bad condu&or) in thofe regions, it follows, that fhould ice
form or be colle®ed in one part more than in another, the atmofphere there
would become more highly eleérical, and, in fo far as the magnetifm is given by
ele@ricity, the adjoining portion of the earth would acquire a ftronger polarity,
Now it is certainly worthy of remark, that fince our firft northern navigationls‘,
the coaft of Welt Greenland: and its furrounding feas have become gradually.
more and more inacceflible on. account of ice, and that the magnetic needle alli
this time has been conftantly changing its variation to the wefiward.

mafles
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maffes to hold a determined courfe, and exhibit the different
appearances of what we call fire-balls; and probably at a ftill
greater elevation above the earth, the eletricity accumulates
in a lighter lefs condenfed form, to produce the wonderfully
diverfified ftreams and corufcations of - the awrora borealis.
I have the honour to be, with the greateft refpect,
S1igr,

Your moft obedient humble fervant,

C. BLAGDEN.
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