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VII. An Account of the Extraordinary METEOR
Jeen all over England, on the 19th of March
1715, With a Demonftration of the uncommon

Height thereof. By Edm. Halley, LL. D. and
Secretary to the Royal Society.

in the Heavens on the 19th of Murch lall, as

it was matter of Surprize and Aftonithment to
the Vulgar Speftator, f{o it afforded no lefs Subject of
Enquiry and Enterrainment to the {peculative and cu-
rious in Fhyfical things: Some of its Phenomena being
exceeding hard to account for, according to the No-
tions hitherto received by our Naturalifts ; fuch are
the very great Heighe thereof above the Earth; the
valt Quantity of the Matter thereof; the extravagant
Velocity wherewith it moved ; and the prodigious Ex-
plofions thercof heard at {o great a Diftance, whofe
Sound, attended with a very fenfible Tremour of the
{ubjet Air, was cerrainly propagated through a Me-
diwm incredibly rarc and next to a Vacuum.

In Num. 341. of thefec Tranfactions, 1 have colle@Ged
what I could find of fuch-like Meteors, and fince, turn-
ing over the Ephemerides of Kepler, 1 accidentally hit
upon another, prior to all thofe there defcribed, and
which was feen all over Germany. Of this the Words
of Kepler are: Die ], Nov. 1623. Meteorum ignitum,
Globus ardens ab occafu in ortum woluns tota pafim Ger-
manid fuit confpeitns. In Auflria etiam fragorem exan-
ditum affirmarunt guafi & fulmine ;s quod vanwm tamen puto :
#nikil enim tale confirmant deferiptiones que extant.  Yet

* neither

THXS wondetrfu! luminous Meteor which was feen
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neither this, nor any of the other hitherto defcribed,
feem to come up in any Circumftance to this late Ap-
pearance; of which I am in hopes to give a fatisfa-
&ory Account, being enabled by the very many Re-
lations thereof communicated to the Royal Socicty, from
moft parts of the Kingdom; tho’ it was not my good
Fortunc to {ee it my {elf ; and tho’ very few of our
Countrymen who beft know the Szars, had better luck.
Some of the moft perfet Defcriptions we have receivid

are the following:
Firft, Ourvery worthy Vice-Prefident Sir Fans Sloan,

Baronet, being abroad at that time, happend to have
his Eyes turncd towards it, in its very firft Eruption 3
and che next Day he was pleafed to give me in Writing
what he bad with great Exactne(s noted about it, in
the Terms following : < Oa Thar[day, March x9. 175,
* paffing along Eaftward by the N E. Corner of Sos-
“ thampton-fireet in Bloomstury-Square, London, at about
“a Quarter after Eight at Night, 1 was furpriz’d to
“fee a fudden great Light, much beyond that of the
“ Moon, which fhone then very bright. 1 turn’d to
* the Wefiward where the Light was; whica i appre-
* hended at firlt to be artificial Fire-works or Rockets.
“ The firlt place i obfervd it in, was about the £l
 ades Northerly, whenee it moved after the manner,
¢ but more flowly than a falling Star, in a {Keming
« dire@ Line, deicending a litcle beyond, and wichal
“ below, the Stars in Orion’s D:lt then in the & W.
“ The long Strcam appear'd to me to be braschad about
“ the middle, and the Aereor in its way turn’d Pear-
¢ fafhion’d or tapering upwards. At the lower end it
“ came at laft to be bigger and Spherical, tho’ it was
“ not fo big as the Fuli Moon. The Colour ofir was
“ whitifh, with an eye of Blue, of 2 moft vivid daz-
“ ling Luftre, which feem’d in Brighine(s very nearly
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““ to refemble, if not furpafs thar of the Body of the
¢ Sun in a clear Day, beheld by the naked Eye  This
¢ Brightnels obliged me to turn my Fyes ( which hxd
¢ their Pupils adapred ro the Light of the “oon ) frem
¢ it {everal times, as well when it was a Suream. as
¢ when it was Pear-fathion'd and a Giobe: tho’ 1 had
« a great Curiofiry to obierve it with Acteation ¢
 {eem’d to move in about haif a Minure or lefs, about
¢ the Length of 20° and to go out. as : guefs’d, about
¢ as much above the Horizon. There was left behind
“ it, where'it had pals’d, a Track of a cloudy or faint
< reddith Yellow Colour, f{uch as red-hot iron or glow-
¢ ing Coals have, which remained more thaz a Mimute,
¢ {eem’d to fparkle, and kept its Place wich -ur falling.
* This Track was interrupted, or had a Chaim towards
“ its upper end, at about two Thirds of its Lengrh, [
“ did not hear any Noile it made, but the place where
¢« the Globe of Light had been, remain’d after it was
st extinét, of the fame reddifh Yellow Colour with the
4 Stream for {eme time, and at firlt fome sparks feem’d
¢ ro iffue from it, {uch as come from red-hot ron bea-
“ tcnon an Anvil.  The Surprize, Brightne(§ of the
¢ Light, and Noi{z of the Feople upon the Variations
‘ of the Appearance, calling to one another to obicrve
* what they never bad obfervid in their Days, and
* thought tobe prodigious, hinderd me from raking
s* notice or remembring any thing farcher about it.

It were to be wifht thac Sir Hans had more efpeciale
iy regarded the Situation of the Track of this Meteor
among the fixt Stars, and ler us know how much it
paft above the Pleisdes, and how much under the B./r
of Orien, that fo we might with more Cerrainty have
determin’d its Pofirion in refpe@ of the Horizon of
London; for which purpofe the whole Number of Spe-
&ators there has noc furnifhied us with one fufficient

Obierya-
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Obfervation. But all the Relations, however otherwife
differing, agree in this, that the Splerdour was little
inferior to that of the Sun; that within doors the
Candles gave no manner of Light, and in the Streets not
only all the Stars difappeard, buc the Hoon then Ning
Days old, and high ncar the Meridian, the “ky being
very clear, was fo far effaced as to be {carce {een, at
leaft not to caft a Shade, even where the Beams of
the Meteor were intercepted by the Houles: (o that for
fome few Seconds of Time, in all refpe&s it relembled
perfect Day,

The Time when this happen’d was generally rec-
koned at a quarter paft Eight; but by the more ac:
curate Account of the Rev. Mr. Poind ( who only {aw
the Light ) agreeing with what has been {ent us from
the Pariftan Obfervatory, it appears to have been at
8" 8 apparent Time at Lovdon, And the Sun being
then in 97 gr. of Aries, the Right Afcenfion of the
Mid-Heaven was ¥30 gr. 45, whereby the Pofition of
the Sphere of fixt Stars is given. Hence the Lucida
Pleiadum will be found at ‘that time to have been
2.5 > gr. high, in an Azimuth 6 gr. to the Northward
of the Weft, and confequently the Arch the Meteor
moved in, was inclined to the Horizon wich an An-~
gle of about 27 gr. having its Node or Interfe@ion
therewith, nearly South South Wit 5 as wiil be more evi-
dent by what follows.

At Oxford five Minutes earlier, Mr. Jobn Whitefide,
R, S. Soc. Keeper of the Afbmole Mufewm, and vesy
skilful in both Mathematical and Fhyfical Matters,
immediately after the ExtinGion of the Meteor, made
hafte our to fee what it might be, and well confider’d
the Situation of the Track it had left .in the Sky:
He found it to have paflt about 1~ Degree above the
preceding Shoulder of Oriom, and abour 3 : gr. above
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the middle of his Belt, where there appear'd a Jumi-
nous Nubecula of a reddith Lighr, being a Dilatation
of the Track, feeming to have been occafion’d by
fome Explofion there; and by what he could learn from
thofe that faw it, it was thereabout that it broke ous,
and firlt began to eflace the Stars. Hence it proceed-
ed as to fenle in an Arch of a great Circle, and paf
fing in the middle between the Tail of Lepus (6 Bay-
ero) and B in the Fore-Foot of Canis major, it termi-
nated about £ in the Brealt of the fame, nearly in
95 gr. of Right-Afcenfion, with 23 g South Declina~
tion: and at the place of its Extinction there remained
a large whitith Nebwls, much broader and of a ftronger
Light than the relt of the Track, which he took for
a ceriain Indication of a very great Explofion made
there. By Computation it wili be found that the An-
gle this Track made with the Horizon of Oxford was
nearelt 4o gr. and its Interfection due SSH; and
that the place of its Extinltion was about 9 g7. above
the Horizon, in the Azimuth of 32 gr. to the IWefh

At Worefter Mr. Nicolas Fatio, a Perfon greatly
skill'd in Altronomical Affais, faw this Meteor defcend
obliqueiy towards the Sewth, making an Angle with
the Horizon of about 65°, and interfeCing it abou:
SSW ; 8, as may be colledled from a Scheme thereof
fent up by him, and communicated to the Royal So-
ciery, {eeming to be deflign’d with. fufficient Exadinel:.
By tiis the Track lefc all Orion and Caxis major to the
Vieltward, and divided the. Diftence between Sirius
and Procyan, fo as to be almoft twice as far from Prsn
¢yon as Sizigs, The Time here was cne Minute before
Bighe, this. City being aboui ¢’ of Time to the Weft
of Landon, and confequently the Righe-Afcenfion of the
Mid:Heaven 128 775
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Now the Situarion of the three Cities London, Ox-
ford, and Worcefter being nearly on the {ame W, NS
Point, whereon the Track of the Meteor had its grea-
teft Altitude above the Horizon, equal to the Augié
of its vifible Way; if we {uppofe it at London to have,
been 27 gr. high, and at the {ame-time at Worceffer
to be 65 g». high, in the Plane of the Vertical Circie
paffing through ZLonden and Wercefter ; fuppoling like-
wife the Diltance between them to be 9o Geographi-
cal Miles, or one Degree and half of an Arcir of a great
Circle of the Earth, we fhall by a Trigonometricat
Calenlns, too odvious to be here inferted, find the per-
pendicular Height to have been 64 fuch Miles; and
the Point over which it was then perpendicular to have
Been 3o fuch-Miles W.N.W. feom Worcefler.  And the
Geographical Mile-to the Engli/h Statuce Mile being as
23 to 20, this Height will be no lefs than 73 - Eng/ifi
Miles.. The place alfo dire&tly under it, will be founa
to be about Preffain on the Confines of Fereford and
Radnor-Shires.  Nor can we be much out in this De.
termination, the Oxford Obfervation concurring nearly
in the fame Conclafion. '

This Altitude -being added to the Sémidiameter of
the Earth as- Rediur, becomes the Secant of Eleven De-
grees, {o that the Meteor might be feen above the Ho-
rizon in 2ll Places not more than 220 Leagues diftane
from it. Whence it will not be {trange that it {houid
be f{een over all Parts of the Iflands of Gres: Britain
and Ireland, over all Hollind and the hither Parts of
Germany, France and -Spain; at one and the fame inftant
of Time B o ~

This fuggells a very grear ufe that might be made of
thefe momentaneous ¢ henomena, to determine the Geogzras
phicat Longitades of Flaces. Forif in any two Ulacss tvo
Obicivers, by help of Fendwum Clcks duly corredted

by
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by Celeftial Obfervation, do exaltly note at what
Hour, Minute and Second {u.ch a Mcteor as this biows
up and is exunguitht, the Difference of thofe Times
will be the Difference of Longirude of tie two Places,
as is weil ksown.  Nor does u require {o much as the
Ufc ot a Tele [cope as in cho Mathods hitherto put in
pre Zice for that purrofe: to thet if thefe Appearances
could be predicted, and Nocice given of their coming,
that we ripht knew wizn to expect them, [ fhould
n.r¢ no Liticalty to prefer this way of ferling e
Ceagrophy of a Country before all others.

Having thus fixt one Pciat in the Line of its
Motion, Fet us now confider what courfe the Metcor
tock from chence. And firft at the Town of Kirtly-
Stephens, on the Borders of Torkfhire and Weftmareland,
ina nﬁeridian very littie vo the Weliward of Worcefier,
but abeut 2 5 gr. more to the North, it was obferved
to brezk out as from 2 dusky Cloua., direltly under
the Mocn, and from theace to defcend, nearly ina Per-
‘pendicular, almoft to the Horizen. Now the Moon, be-
ing at that time in the third Degree of Leo, was about
half an Lour paft the Meridian, and confequently much
about a point to the Weft, or S 47 and the Situation
of Freftain from Kirky-Stevens being fufficiently near
upon the fame Point; it follows that the Dire@ion of
the Track of the Meteor was according to the Great
Circle pafling over thofe two Places.

And this is further confirm’d by the Obfzrvation of
Sam. Cranys, Efq; Reg. Soc. Sve. who at Tiverton, about
twelve Geographical Miles ncarly due North from Exe-
ter, obferved che firft Explofion of this Meteor exate
ly in his Zeni h, as he was affured by applying his
Eye ro the fide of his Door, which he tock to be pe:-
pendicaar, and lov kmg upwards: And irom thence he

faw it diftend to the Southwards dire@ly in the fame
* Azi-
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Azimuth, without declining either to the Right or Teft:
Hence it is plain, that the Track likew:e pals'd over
this place, which by our beft Maps is found to lie in
a Linc with Preffain and Kirky-Stewens with fufficient
Exatne(s ; fo that we fhall take it for granted that
this was the very Courfe it held.

On this Suppofition, that the firft Explofion at-
tended with the reddith Nubecals, was dueliy over
Ziverton, we have-the Oxford Obiervation to compare
with it, id order to determine more nicely the per-
pendicular  Alcicude there. At Oxford this Nu'ccula
was found to be 3 gr. above the middle Star of O-
rion’s Girdl:y at &"3', and was therefore 26, ¢r ae
bove the Horizon; and the Diftance between Cxford
and Ziverton, being 1° 55" or 115 Geographical Miles,
it will be as the Sine of 6:°. 35’ to the Sine of 63° 3¢
So the Semidiameter of the Earth being 3437% fuch
Miles, to 3,98 Miles the Diftance of the Meteor from
the Center of the Earth; from which deduéting the
Semidiamcter, there remains 60 Geographical Miles
for the Height of the Meteor above Tiverton @ And that
this was {o is confitmed by the Obfervation of the
Rev. Mr. Will. Derham, who at Windfor {aw the afore-
{aid Nubecula about two Degrecs above the moit Sou-
therly of the Seven Stars in the Shield of Orion; that
is ( the T'me being 8"6') in che Aldtude of 23} 27
whenee, the Diftance between Zrverton and Windfor
being /450 meafured Miles, or 130 Geographical. by a
jike Proporiion we fhall find the (ame creighe of the
Meteor 60 fuch Miles wanting only one Quaiter.  So
that in a round Number we may conclude it to have
been juflt 60 Geographic or 6y Srarute “Miles above
the Earrit's Sui’ace.  Nor is it poflibic to come ar a
orecife Dererminacion of this marter, by reafon of the
Coarfenels and Inaccuracy of our Darz, which were

only
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cnly the Notes of Perfons under the Surprize of the
{uddennefs of the Light, and no ways pretending to
Exadine(s; however, fuch as they are, they abun-
dantly evince the Height thereof to have exceeded 6c
Englifb Miles, not to fay 38 or 40, as {fome would

fain have it
I was unwilling to keave of, rtill I had pitche upen
fome Hypothefis that might fubje@ the Motion of
this Metcor to a Calew/us, thar the Curious might be
able to ccmpute the vifible way thereof, either in re-
fpe&t of the Horizon. or among the fixt Stars: This
I found might be done with tolerable Exacnefs, f{up-
pofing that it mov'd in the Arch of a Circle concen-
trick with the Farth, but 6o Geogr. Miles without ir;
and that the Point of the firlt Explofion was over the
Lat. of §¢° 40" and 3° 40’ to the Wefl of London; and
that of the laft Extin@ion over Lat. 47° 40" with
4°. 50 Weft Longitude: The Time being fixt to 8
Minutes paft Eight at London. Hence it will be eafy,
by a Trigonometrical Procefs, to obtain the vifible Al-
titude and Azimuth of the Mcteor at either of its Ex=
plefions, asfeen from any Place whofe Longitude and
Latitude is known; and frem the Time given, the
Points in the Sphere of Stars anfwering to thofe Azi-
muths and Aldrudes are readily deduced. Let thofe
that contend for a much lefs Height of this Metéor try
if they can on fuch their Suppofition reconcile the feveral
Pharsmena before recited with one another, and with
the Obfervation of the Rev. Mr. Willizm Ells, Re@or
of Fampton in Nuttinghamfbire, beitween Gainstorongh
and Redferd, which for its Exa&nefs I muft nor omir.
Here at 8" 5’ the Meteor was feen to pafs precifely in
the middle between Sirius and the Fore Foot of Canis
major, moving obliquely to the Southward, in a Line
whofe Direéion fccm;fi to be from the middle berween
the
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the two Shaulders of Orion. The Latitude of the
place being neacly 55° 20, and Longitude Weff from
London . 45'. Let them try how they can account
for its being {een five Degrees high at Aberdeen in Scot-
lind, and near as much at Peterhead half a Degree more
Northerly : and then they will be better able to judge
whether it did not exceed the reputed Limits of our
Atmofphere. Lafily, if the apparent Altitude of the
Metcor at Paris was not 55 bat 11 g:. on the WO N
Point, when it muft have been in its greateft Luftre,
there will be no pretence to bring it lower than 1 have
made it, efpecially if it be allowed to have fcllow'd
the Track | bave affign’d it, over Preflain, Cardiff,
Minhead, Tiverton, and Breft in Bretany.

Allowing this to have been the Path it mov'd in, it
would be ealy to affign the real Magunitude and Velo-
city of this Metcor, if the {everal Accounts of its ap-
parent Diameter, and of the Time of its Paflage from
one of its Explofions to the other, were confiltent with
themfelves. But fome of them making its vifible Ap-
pearance nearly equal to the Sun’s, which in the Opi-
nion of many it far exceeded, we may f{uppofe with
the leaft that, at the time when it firft broke out o=
ver Tiverton, its Diameter was half a Degree.  And its
Horizontal Diftance being 150 Geogr. Miles from Lons
don, and its Altitude 60, the Hypothenufal or real Di-
ftance from the Eye will be more than 160 fuch Miles ;
to which Radius the Subtenfe of half a Degree will
be above an Englith Mile and half, being about 2800
Yards quamproxime. After the fame manner it is dif-
ficule to affign its due Velocity, whilt fome make it
half, others lefs than a quarter, of a Minute, in paf
fing from its firt Explofion to its lalt Extinction:
But the Diftance it moved in thar time being about

3 gr. or 180 Geogr. Miles, we nll\?y modeftly compute
7 ic
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it to have run above joo fuch Miles in a Minute;
which is a Swiftnefs wholly incredible, and fuch, that
if a heavy Body were projeCed horizontally with the
fame, it would not defcend by its Graviry to the Earth,
but would rather fly off, and move round its Center in
a perpetual Orb, refembling that of the Aoon.

Of feveral Accidents that were reported to have at-
tended its Paffage, many were the effe@ of pure Fan-
cy; fuch as the hearing it hifs as it went along, as if
it had been very necar at hand : others imagined they
felc the Warmth of its Beams; and fome there were
that thoughe, at leaft wrote, that they were {calded by
it. But what is certain, and no way to be difputed, is
the wonderful Noile that follow'd its Explofion. All
Accounts from Devon and Cormwal and the neighbour-
ing Counties are unanimous, that there was heard
there, as it were the Report of a very grear Can-
non, or rather of a Broad fide, at fome diftance, which
~ was {oon follow'd by a rattling Noife, as if many {mall-
Arms had been promifcuoufly difcharged. What was
peculiar to this Sound was, that it was attended with
an uncommon Tremour of the Air, and every where
in thofe Counties, very fenfibly fhook the Glafs-Win-
dows and Doors in the Houfes, and according to {ome,
even the Houfes themfelves, beyond the ufual Effle¢t of
Cannon, though near; and Mr. Cranys at Tiverton, on
this occafion, loft a Looking-Glafs, that being loofe
in its Frame, fell out on the thock, and was broken.
Nor do we yet know the Extent of this prodigious
Sound, which was heard, againft the then Eafterly Wind,
in the Neighbourhood of ‘London, as I am inform’d; and
by the Learned Dr: Zubor, who diftinctly heard it be-
yond Lewis in Suffex : So that I cannot help thinking,
that fuch a Meteor as this mighr have occafion'd thac
famous Ode of Horace: Farcus Deorum cultor, &c.
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Numque Diefpiter
Igne corufco nubils dividens
Plerumque, per purum tonantes
Egit equos volucremque currum,
Quo bruta tellus, dre.  Concutitnr.

But whether the Report heard near Lewis were of that
Explofion right over Devonfhire, or rather of that larter
and much greater at the Extinction over Britany, 1 fhall
not undertake to determine, till we have fome further
Accounts from France, whence hitherto we have only
had, that at Paris the Time of the Appearance was ac
17 Minutes paft Eight.

It remains to atcempt fomething towards a Soluticn
of the uncommon Phenomena of this Meteor; and by
comparing them with things more familiar to us, to fhew
at lealt how they might poflibly be effected, And firlt
the unufual and continu’d Heats of the laft Summer in
thefe Parts of the World, may well be {uppos’d to have
excited an extraordinary Quantity of Vapour of all {orts;
of which the aqueous and moft others, {oon ccndens’d
by Cold, and wanting a certain Degree of Specifick Gra-
vity in the Air to buoy them up, a{cend but to a {mall
Height, and are quickiy returned in Rain, Dews, ¢bc.
whereas the inlammable {ulphureous Vapours by anin-
nate Levity, have a fort of Fis centrifuza, and not onls y
have no need of the Air to fupport them, but being agi-
tated by Heat, will afcend ini Pasno Boileano, and fublime
to the top of the Recciver, when moft other Fumes fail
inftantly down, and lie like Water at the botrom ; the
Fxperiment whereof was firft thewn me by the Reverend
Mr. Whitefide at Oxford and was very latcly made before
the Royal Society. By this we may compretiend how the
matter of the Meteor might have been raifed from a large
Trat of the Earth’s Surface, and afcend far above the re-
puted I imits of the Atmu[pbere, where, being difengaged
from all other Particles, by that principle of Nature that
congregates Homogenis vifible in fo many Inftances, irs

Atoms
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Atoms might in length of time coalefce and tun™® fortui-
toufly together, as we {ee Salts thoot in Water; anc gradu-
ally centracting themfelves intoa narrower compafs,might
lie like a Train of Gumpowder in the Ether, till catching
firc by fome micrial Fernient, as we find the Damps in
Mines frequoaidly do, the Flame would be communica-
tcd toits continued patts, and fo run on like a Train fird.
"This may explain how it came to move with {o uncon-
ceivabie a Velocity; for if a continu’d Train of Powder
were no bigger than a Barrel, it is not eafy to {ay how
very fait the Fire would fly alongft its much lefs can we
t:izagin the Rapidity of the Accenfion of thefe more in-
flammable Vdpours, lying in a Train of. {o valt a Thick-
r2fs, if this were the Cale, as it is highly probable, it was
rot a Globe of Fire that ran along, buta {ucceiiive kin-
dling of new Matter: and as fome parts of the Earthmighe
emit thefe Vapours more copioufly than othzrs, this Train
mighi in fome parts thereof, be much denfer and bigger
than in others, which might occafion feveral {maller Ex-
picfions, as the Fire ran along it, befides the grear ones
which were like the blowing up of Magazines. Thus we
‘may account for the ratcling Noife like {mall-Arms,heard
after the great Bofince on the Explofion over Zzverton;
the Continuance of which for fome time, argues that the
Sound thereof came from Diftances that encreafed. _
What may be faid to the Propagation of the Sound thro’
a Medium, according to the receivd Theory of the Air
above 300000 times rarer than what we breath, and asl
faid before, next to a Vacuum, I muft confefs | know not.
Hitherto we have concluded the Air to be the Vehicle of
Sound ; and in our artificial acunm we find it greatly
diminifl’d : but we have this only Inftance of the effect
of an Explofion of a Mile or two diameter, the immenfi-
ty of which may perhaps compenfate the extream Fine-

nels of the Mediam,

% Dele fortuitoufiy.



