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The concordance of a vcwic’fy of fac%s scems to rvender i1 most
inclispu’tame, that certain 5%0@ and metalline substances have, at
different pea*ioéls/, fallen on the carth, Uﬂwnae their origin, or whence
’(h@ came, 1s 3@%, in my ju%qtmenj(, involved in com«piej(c o?ascwi@,

The accounts of these pecuuc.w substances, in the eowly annals,
cven of %he %c& gocic’@, hawe unfov’(una’(c@ been blended wi’ch
relations which we now consider as jca?mlous; and ’(he more ancient
his’(ow’es of stones fauen from Heawm, from Jufpij(efr, or from ’fhe
clouds, hawve wi&enﬂy confounéhcl such substances wml whaj( hawve been
termed Ceraunia, Batilia, Ombria, Brontia, cle. names altogether
inamwoqwia’w to substances faﬂen on our \910?9& Indeed some mislead,
and others are inexpressive,

Tha term Ceraunia, ?ly a misnomer, deduced from its sujoposeél
origin, scems, as well as Batilia, 1o have been cmcienjc@ used o
denote many specics of stomes, which were polishecl and shapecl into
various forms, %houjh mosﬂiy wedge—like or ’Wian\_gdaﬂr, sometimes as
instruments, someclimes as ovacles, and somelimes as deitics, 371@
imjowjf of jﬂle names, Ombria, Bronta, cle, scems subject 1o jfhe same

unce«%aini(y,

In very cm’ly ages, it was belicved, %hajc stones did in woli’@
fau, as it was said, from heawn, or from j(he 30&5; j(hese, ei’fhav
from ignovance, or 1004’710,705 from suqows%i’fious views, were confounded
wml o’ﬂlea’ stones, whiéh, @ ’fhaiv compac’c qurgga%ion, were beter
caleulated 1o be shapecl into diffevent instruments, and 1o which it was
convenient %o aj(%ach a species of mys%cvious veneration, In modern
cflaﬂs/, because e‘xﬂos{on and w«poﬁ hawe 3ene¢a1@ accompom{ecl ’rhe

cleswnj( Ojc such SU%S%CWLCGSJ %h@ name Ojc %Humleﬂaop(, or %hunclevsj(om,

‘Merearti, DMetallotheca Vaticana. page 241




has ignomn’(ly a’(’tacheél itself 1o %hem; and, because a vm*iej@ of
substances acciélen%aﬂg ?yesenj(, near buildings and trees struck with
quh%ninj, Haw, wi’fh ’(he same ignorance, been collected as ’(hunéler?ooﬁs,
’ﬂle %hun&w%o?f and jche faﬁen melalline substance chc been ranked in
the same class of a%sw&i’@, @cﬂa{n@ , since the yhcfnomcfna of lightning
and clecjcr{c{@ hawve been so well identified, %He idea of a %hunéle%ol%
is ridiculous, Bui %710 existence of pccuh'mf substances fancn on %he
carth, 7 cannot hesitate o assert; and, on the concordance of remote

and authenticated facts, I shall vest the assertion,
N, Ring, ’ﬂle learned au’(hoy of Ziemcwﬁs concerning Stones said

to 7zaw faﬂen From ?7242 Elouds, in %71035@ @cgys/ and in ancient Times,
ho,s adduced guo’(ajw'ons of jf'he 3frca’(cs’( cmja'gui@, olcscyip’(ivc of %he
descent of fallen stomes; and, could it be thought necessary to add an—
j(igue testimonies o those instanced @ $0 pyofounél an m%igucwiom, the
uotations of JMons, Falconel, in 111'5 papers upon Batilia, inserted
in ’Chcjz’s%m’w des 27n5cr1'p‘?z'ons ot Belles—Lettres; %he wo%a’tions in
%cﬂln’s S pecula %sico—ma‘? %ema‘?z'cajfs‘?aw’ana% %h@ Fisica Sotter—
ranca of giac{nj(o Gemma; %he works of @1{@, and o’(hws, m@h’( be
referved o,

Dr, ffma&m’ , in 711'5 Observations on ‘?71@ Mass of Jron found in
Siberia, and on 0?72427’ Masses of %7ze like %ind, as well as in his
Observations on Frre—balls and 77amz Bodies fanen From ? he Atmo—

5?7264’01 has COTLGC%G& olﬂmos% 0‘1’0@ moﬂmn 11%5%0«710@ Ojc phenomena Ojc

’this nature,

A, Sou’fh@ velates an account, _jwi&icol@ au%hen%ica’(c&, of a
stone wez’ghin\g 10 bs, whiéh was hccml 1o faﬂ in @’oﬁujol, Feb. 19,
1706, and was Taken, stll warm, from the ground:

:ﬂle first of %hese peculicw substances wml whiéh chemis%@ has

interfored, was e stone presented by The @bbé Baddlay To the Royal
?wmh @zcaﬂcmy R was fowncl on jfhe 15%71 of Sep’wm%cr, 1268, 3@%

*Jom. 6 p. 510 and Jom. 23, p. 228
5Fol. 1606, Vol. 1 p. 38s. where a 10@ enumeration of stones fallen from j(11(: sﬁ:y is given,
tLetlers written during a short residence in Spaiﬂn and Fortugal. Fage 250.
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hot, by persons who saw it fall. Tt is described as follows:

"La substance de cetle pierre est d'un _gris condré pale ; 104’5%’0% en
regarde le grain d la loupe, on appercoit gue cetle picrre est parsemde
d'une infinité de petits points brillans me/)(an{gucs , d'un_jaune pale ; sa
surface extérieure, celle gui, suivant A, 1 @bbé Bachelay, n’ ot point
engagée dans la Terre, Aot couverte d'une pc%i%c couche trés—mince
d'unc matitre noive, boursouffiée dans des endvoils, ¢t gui paroissoit
avoir A¢ fondue. Celte pierre, frappée dans intérieur avec 1acier,
ne donnoit aucune dimcelle ; si on fmppoijf, au contraive, sur la
petite couche extéricure, gui paroissoit avoir ¢ attaguée par le feu,

”

on pcwwnoi’( & en Hrer gudgucs—ums,

The specific gravity of this stone was as 3535 %o 1000,
The academicians oma@sczi %71@ stone, and found it 1o contain,

Suhohwr 85
Tron )
Uttrifiable carth 55

100.

Of ’(hciﬂr mode of ana@sis, J shan che occasion 1o spcaﬁ hewaﬁe%
They were induced to conclude, that the stone, Wcsen%e& to the @ca&my
?y ’(he dbbé GZBacheicty, did not owe its origin to %hunclw; ’(ha’( it did
not fall from heaven; that it was not formed @ mineral substances,
fused @ 1{9119(%{139; and ’(Haj( it was noﬂp’nj bt o species of ﬁym"(es,
wi’thou’( pecuh’avi@, exccpjc as 1o ’(he heepa’(ic smell &isengqge& from it ?@;
marine acid, "Que celte pierre, gui peut—ctre doit couverle d une petite
couche de Terre ou de gazom, aura A¢ frappée par la foudre, ot gu'cnc
aura ¢ ainsi mise en évidence : la chaleur aura ¢ assez grande
pour fondre la superficic de la ?av%ie fmmoée, mais clle n aura pas
A¢ assez long—tems continude pour pouvoir pénétrer dans Vindérieur ;
¢ est ce gui fait gue la pierre na point &¢ décomposée. La gucm%i%é de
malicres med(awgues gu'cﬂc contenoit, en omooscm% moins de résistance
gu’wn autre corps au courant de matiére clectrigue, aura peut—ctre pu
contribuer méme a déterminer la divection de la fouclw,”
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The Memoir is howewver concluded, @ observing it 1o be suﬁcien’(ly
singular, that M. AMovand le Fils had yvcsm’(@& a fragment of a stone,

from ’Che environs of Coutances, also said %o Haw faﬂm from heawn,

which only diffeved from that of the @bbé Bachelay, because it did not
exhoﬂe %71@ heqoa’t{c smell wij(h Sfp‘t’ﬁ"t'% of sall, yc% j(he academicians did
not %hinﬁ any conclusion could be drawn from 9(71{5 resemblance, unless

’(ha’( 3(110 1{971%1'419 hacl faﬂm @ pwfewme on 7034’1'9(1'001 matters
NMons,  Barthold, Frofesseur a 1'€cole centrale du Faut-Rhin,

gave I believe the next, and last? analetical account of what he also
denominates Fierve de Tonmerre, e describes it ’thus: “La masse de
picrye connuc sous le nom de Pierre de Jonmerve d gns{sheim, fpescm%
envivon deux guintaux, a la forme extéricure arrondic, presgue ovale,
raboteuse, d'un aspcc’( Terne et Terroux,”

Lo fond de la pierre est d'une couleur grise bleuatre, parsemée
de cristaux de @W’%cs, isolés, d'une cristalisation confuse, en gudgues
endroits dcailleuses, ramassés, formom’t des nauds ¢t des pe’a”ces veinges,
gui le pcwcouwn’r en tout sems @ la couleur des e@fﬁj{cs est dorée ; le 70011'
leur donne un éclat dacier, ot, exposées a 1 atmosphére, elles ternissent
et brunissent, On ciisj(injw de pius, a Vil nud, de la mine de fer
orise, écaillouse, non sulfuwusc, attivable & Vatmant, dissoluble dans

les acides, peu oxidé, ou s’aeppfroéhanj( beaucoup de 1 dat me/%awgue,"

“La cassure est irréqulicre, grenue, d'un grain un peu servé : dans
1 intéricur on voit de rés fpe’w’ws fentes, Elle ne fait pas fou au ?mgw’(
; sa contexture est si lache gu “dlle se laisse entamer au couteau. En la
ilant, clle se réduit assez facilement en une pouclw orise bleuatre,
d'une oc?mw Terreuse, Q:ud;wfois il se trouve des pe%i%s cristaux de
mine de fer, gui vésistent fp1us auUX coups du pﬂon,”
The specific jmvi@ of ’(He picce in @vofcssoy ZBcw’(hoU’s possession,
was 3237, distilled waler %einﬁ taken at 1000,

:SCC 70urna2 d@ &:z/szgw %‘m 2. ’PCLC;C 251,

”u-jr 4/0@ 1%%0#’05%1%3 CIC%CLII Of a ‘YYLC%CCM‘, cmcl Of S%O%CS fancn in 7“19/ 1290, was jivc% @
Z?’V’O_‘fCSSO‘V ?Bo.uclm, in %110 j[@aZWl ﬁ”’ aZas 71/01“?5%6 aus CZC?’ %51./5 139 @YO_{CSSO’V 1701‘9%



The analysis of Mons, Barthold, of which 7 shall also hawe

occasion to speak hercafter, gave in the 100,

Sulphur 2

Iron 20
ﬂ/ﬁqgnesia 14
@Humina 1z
Lime 2
Silica 42

From %he external chamc%efrs, and from 111'5 ano,lysis, jfhe Z?frofcssov
considers %hc stone of gnsishaim 1o be m:qino——fcwujinous; and s
of opinion ’cha% ignorance and suqows%i’h’on chc aHributed o i a
mivaculous existence, at variance wml %he first motions of natural
philosophy

The account next in succession is alwacl;y pﬂr{nj(cél in ’(he Transactions
of %he %c& Socie’@; but cannot be omitted, as it imme&ia’(@ly velates 1o
one of %h@ substances 7 Haw examined, J allude To %He lefer veceived ‘@
Sir William Familton, from the Earl of Bristol, dated from Sienna,
:/'uly 129{11, 1796 In jthe midst of a most violent %Huncler—s’torm, about
a dozen stones, of various weighj(s and dimensions, feu at j(he f@ejc
of different persons, men, women, and children, The stones are of
a wc&i@ not fouml in any paﬂr’( of %he Siennese %ewij(oty; %Hgiy fen
about e{ghj(cm hows aﬂw j(he CNOrMous ewp%ion of NMount Vesuvius;
which circumstance leaves a dyoice of diffculltics in the solution of this
ex’fmowl{na@ ?hcnomcnon, gﬁhev j(’hesc stones have been 3@%@4@%&
in ’this ioncous mass of clouds, which pvo&uce& such unusual ’thunolev;
or, w?p'éh is egud@ incredible, ’ﬂ'@ were ’ﬂvown from Vesuvius, at
a distance of at least 250 miles; judoe then of its parabola. The
phﬂosoﬁlws ch incline %o %He first solution, I w{sh much, Sir, 1o
know _your sentiments, 7\@ first objection was to %71@ facj( i%sdﬁ'
but of %711'5 %haw arc so many e:yewij(msses, it scems impossime to

*8ce Tournal de Fhysigue. Venlose, dn 8. p. 160
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wijfhsjrcmél jfheiqf evidence,” (@hﬂ, Jrans, for 1zgs. P 105,) Sir
Wiwamfo,mﬂ%on, it scems, also received a picce of one of the largest
stones, which wc{ghe& upway&s of fve pouncls; and haél seen omo’fhw,
which we{ghe& about one, e likewise observed, ’(haj( ’(he outside of cvery
stone which had been found, and had been ascertained Yo have fallen
from %he clouds near Sienna, was wi&cn’(@ fﬂrcsh@ vitrified, and was
black, havw’%ﬁ cvery sign of haw’@ passeol %hvah an extreme Heajc,'
%71@ inside was of a 11:9713( orey colour, mixed wij(h black spoj(s and some
shining pavj({cics, which the learned theve had decided to be @w"(cs,
In 1206, a stone wc@hinj 56 1bs, was exhi bited in London, wml
several atlestations of persons who, on the 13th of December, 12z,
saw it fall, near Wold @o’(’fqge, in yoﬁishiw, at about three o' clock
in %he aﬁcrnoon, T Hacl pcm%m’wcl ’(hﬁrouﬁh 12 imhes of soil and ¢
inches of solid chcﬂﬁ vock; and, in Tm@inj i%scif, ho,cl ’(hfrown up an
immense 5uan’fij@ of carth, toa great distance: as it fell, a number
of explosions were heard, about as loud as 191'5’(015, In the adfacent
villages, the sounds heard were taken for guns al sea; bul, at two
aéljoinin\g w'uctges, were so distinet of some%hinj sin\gulaﬂr passing
jﬂp'oujh j(he aiv, Towards jﬂle ha%ij(a%{on Ojc Ao, Uajoham, %Ha% fve or
six pcoﬁe came up, To see if a@%hinj cx%mowlina@ Hacl hajopeneél 1o
his hofuse or 34’0&&%&5, dwhm ’fhe stone was extracted, 1 was warm,
smoked, and smelt very s%vonjly of suhohw, Ts course, as far as
could be collected from different accounts, was from the south—west,
The clciy was mild and haz:% a sorl of weajﬂlcr very fwgwn’t in
’rhe Wold hius, whan %ch are no winds or storms; bui %hew was
not any ’thunﬂw or 1{911%41{%3 %710 whob &ay, Mo such stone is Anown
in j(710 coun’c@, ﬂew was Mo cwp%ion in %hc eofr’ﬂv and, from its
form, it could not come from any %uiwinj; and, as ’fhe c?aj was not
%emjoes%uous, it did not scem pw%a?ﬂe j(ﬁa% it could have been forced

from any rocks, ’fhe neavest of which are j671050 offam%owujhfm&,

at a distance of twelve miles? The nearest wolcano, 7 belicve 1o be

$Extracted f«om ’(710 pvi%’(a& paper delivered at %710 placc of cxhi bition.



“hecla, in Jecland,

The exhibition of this stone, as a sort of show, did not tend o
aceredit the account of its descent, delivered in a handbill at the fplacc
of cxhi bition; mucfh less could it contribule To remowe %Hc o?_ajec’a’ons
made to the fall of the stones pvesen’tecl to the %cﬂ ffwmh @ca&my,
But %710 %h%jon, Fresident of %he %al gom’e@, ever alive o jfhe
interest and ?yomo%iorn of science, obscrving the stone so exhibited o
resemble a stone sent o him as one of those fallen at Sienna, could not
be misled %} pvg’u&iee: he obtained a picce of ’ﬂp’s cee%mw&inm:y mass,
and collected many references to oksczrijoj(ions of similar yhmomena,
G 1@%3%71, in 1799, an account of stones faﬂen in ’(ha East Indics was
sent 1o ’(110 Bresident, @ john fﬁgycl Williams, gsg, which, @ its
unguesjcioname au’chen%ici@, and @ 3(71@ s%q*iﬁifn\g vesemblance it bears
to other accounts of fallen stomes, must vemove all prejudice. .
Williams has since drawn up ’che foﬂowi@ move delailed narvative

of facks

Accoun? of ‘?7ze gxﬂos{on of a NMeteor, near Benares, in %72e East

Indics; and of ‘?7ze faﬂz’@ of some Stones a? ‘?7243 same Jime, aboul 14
NMiles From ? 77“% 51'@,

By Tohn Lloyd Williams, Esg. FRS.

& circumstance of so e%’(mozrclina@ a nature as the fall of stones
from the heavens, could not fail to excite the wonder, and attract the
aHention, of cvery inguis{’m’w mind,

ﬁmonj a sujocﬂrs%{’(ious pcoqola, any Wc%wna’(uwl appearance is
viewed wml silent awe and reverence; o,’(j(w?m’(i@ ’(he causes 1o %he
will of ’fhe Supwme Being, j(hey do mot presume 1o juolge %he means
@ which %Hgy were yyoolucc&, nor jfhe purposcs for which %71@ were
ordered; and we are na%umlly led 1o susqocc% %hc influence of png’u&iacz
and sujoevsj(i’(ion, in ’fheiv ciescviep%ions of suéh fphenomma; My inguiries
were therefore chieﬂ:y divected to the gu«ropccms, who were but %Hinly
clis?m*secl about %Haj( pcwj( of %he coun%@,

-
-~
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The information J oblained was, ’(haj( on %71@ 19%71 of December,

1708, about cight o'clock in the evening, a very luminous meteor was
observed in 3(71@ heawns, @ %'hc inha%i%om’fs of Benares and %’h@ pcw’(s
adfacent, in jfhe form of a 1@4:9@ ball of fire; ’fha’( it was accompcmicél
@ a loud noise, wsem%’nj %Humlw; and ’(ha’( a number of stones were
said %o have fallen from i, near ﬁmﬁ'ﬁuj{, a village on ’rhc novjﬂl side
of ’ﬂle river §oo=m’£% aboul 1 miles from ’thc cij@ of Benares,

771@ meleor ajopaawél in ’fhc western pm*% of ’rhc Lhcfm{sphew, and
was bul a shov% time wisible: 1 was observed @ several gwowoms,
as well as natives, in different :pcwj(s of %710 coun%@,

In %he m{gh?oouﬂloo& of jucmpoor, about 12 miles from %hc spo’(
where ’(He stones ave said 1o hawe fallen, it was very olisj(incﬂ:y observed
739 several gwroqoccm 3@%%1emen and ladics; who described it as a 10.0(9@
ball of fire, accomqoomiecl w’%h a loud wm%’nﬁ noise, not unlike an
ill clischm:geci epia%oon of mus;w’(@. T was also seen, and j(he noise
heard, by various persons at Benares, My, Davis observed the light
come into ’rhc room whew 'hc was, ’(hwu\gh a 31@55 window, so s’(ﬂronj@
as 1o ngec’( shadows, from the bars between the pancs, on a dark
coloured ccwjoej(, very distinctly; and i cvmomwél to him as luminous
as 9(71@ %7{911%05% moonl{_gh’c,

when an account of the fall of the stomes reached Bemares, M.
Davis, the judoc and magistrate of the district, sent an intelligent

person to make inguiry on ’(110 spo%, dw'hm j(he person arvived at ’(he
w’ﬂqge near whiéh ’(he stones weve said 1o ho,w faﬂen, ’fhe natives, in
answer to his inguirics, told him, that ’thgy had cither broken 1o picces,
or given away 1o %he Jesseldar (na’a’w coucc’(oqf) and o’(hws, all jcho,%
%hgy hacl ?icﬁecl up; but ’Chaj( he m{ﬂff easi@ find some in ’the a@j'acen’f
fields, where %hc:y would be waﬂi@ discovered, mla crops being j(hc%
not above two or three inches above the 3¢ounél,) @ observing where
’(he ‘Z‘Wjdl amocawol wcm’t@ turned up. ’Jronowinj %hcse divections, he
found four, whiéh he ?awujh% to My, Davis: most of ’(hese, ’(he foree
of the fall had buried, according to a measure he pvoclucecl, about six

{nchcs ﬂwp, in felds which seemed 1o have been w.:m’(@ walered; and
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it aqo«;omwol, from j(he man’ s élcswip%ion, ’fha’( ’fhgy must hawe lain ot
%ha distance of about a Humlwcl 3a¢&s from cach o%hw,

Wha% he fufr’(hev learnt from %he inha?vi’(wn%s of jche w'no:ge, con—
cerning j(he ﬁle%omenon, was, %ha’t about e{ﬁﬁ o'clock in the cvening,
when retived to Their habitations, j(hgy observed a very bright lioht,
p*rocceclinj as from %he s@, accomjoanicdl wml a loud rlwp of %Humlw,
which was imme&ia%ely fouoweci @ ’fhe noise of hemiy bodics faﬂinj
in 9(11@ vicinii(y, Uncertain whe’ﬂlev some of %7101'4’ deitics m@h’( not
haw been concerned in %711'5 occurrence, %h@ did not wenture out 1o
inguire into it until %he neset MOYNIng; when %hc ﬁfrs% circumsiance
which attracted ’(7101'4’ aHention was, jﬂle appearance of %he ecchh being
turned up in different 1oo,<rj(s of their fields, as before mentioned, where,
on examining, ’(h@ found %'hc stones,

The assistant 1o 9(11@ collector of %71@ district, My, Evskine, a very
intelligent _young gentleman, on sccing one of the stones, brought 1o

him 739 ’(hc native superin’(cnél@n’( of j(he collections, was also induced
to send a person to that part of the country, o make inguiry; who
returned with several of the stones, and brought an account similar
1o ’(ha’c given @ %he person sent @ M,  Dawis, %@c%hw w{%h a
confirmation of it from ’rhe Caugy, (who hacl been divected To make
the ingui@,) under his hand and secal.

My, Maclane, a jen%icfmom who vesided very near %hc w'ncyc of
Krakhut, gave me pcw% of a stone that had been brought o him the
morning after the appearance of the phenomenon, by the watcdhman
who was on &u@ at his house; this, he said, had fallen through the
jfoqo of his huj(, whiffh was close ?y, and buried i%sclf several {nches
in ’t’hc floor, whiéh was of consolidated cafr’rh, The stone must, sz 111'5
account, previous to its having been broken, have weighed uepwcwéls of
two ﬂpouncis,

@1 ’(he time 9(71@ meteor appacwecl, ’Che sﬁ:}; was pcfrfecj@ serene; not
j(’hc smallest ws’@a of a cloud ha& been scem since %710 11’(11 of jﬂle

‘mO’Hﬂb NnoyY were 0«@ O%SG‘Y‘U@CI fOY ma@ élo:ys aﬁmx
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Of 9(71@50 stones, 7 have seen mjh’(, mcwly pm’fcc%, besides paxj(s of
several others, which had been broken @ the POSSeSSOTS, to distribute
among 3(7101'4’ friends, The form of ’(hc movre pcvfec’c ones, o,ppeawcl to
be that of an irreoular cube, rounded off at the edges; but the anoles
were 1o be obscrved on most of them. The:y were of wvarious sizes,
fﬂrom about ’chwe o wpwm’c(ls of fowr imfhcs in ’Chciv 1cv(9¢sjc diameter;
one of %Hem, measuring four inches and a guo,r’(cfr, we@hecl two poumls
twelve ounces, In appearance, %hgy were e%ac’@ similar: e%%efr%c&l%
%71@ were covered with a hard black coal or incrustation, which in
some ya«r’(s 'ho,cl %He appearance of va«mis'h, or bitumen; and, on most
of %hefm were fmc’(uws, which, from ’thcifr %m’nj covered wml a matler
similar o that of the coal, scemed to have been made in the fall, ‘@
’rhc stones s’ﬁ*iﬁinj oﬂm’m’c co,ch o’(hmf, and 1o ho,w passecl %h@roujh some
medium, pro?aa%@ an infense haajt, provious 1o jfheir wachinj ’fhc emf’(h,
gn%wmﬂ@, jﬂ’@ consisted of a number of small sﬁleviccﬂ bodics, of a
slate colour, embedded in a whitish 34’1’%’@ substance, 1'%%04’51004”5001 with
%’{971’( 5711'111'119 s?icuiaz, of a melallic or wﬁr{’ﬁcafl nature, TH@ sfphcvicol
bodies were much harder j(zhcm %He rest of %hc stone: ’fhe whi%e 3¢i%’£y
paﬂrjt wa&i@ crumbled, on being rubbed with a hard %oa}y; and, on
being brokem, a gucm’(i’@ of it altached itsclf to the magnet, but more

pav’{icdcw@ ’the oulside coal or crust, which appeawcl almost whoﬂg
aHractable @ i,

(s two of ’rhc movre ?eyfec% stones which 7 had obtained, as well as

pmj{s of some others, have been examined ?Zy several gentlemen well
versed in mimmlw and chemis%@, J shan not a%j(emjo’( any fuﬁ”fhev
clcswi?o%ion of %Hci« constituent pmf%s; noy shan J offer any com’cc%uw
ws?occ’finj ’fha foa’ma’a’on of such sin\gulofr p*rociuc’fions, or cven record
jthose whiéh J haw hecm:l of o’(hws, but leave %He world 1o draw ’fheiv
own inferences from the facts above related T shall on@ obserwe,
%ha% it is well Anown %hcw are 1o volcanos on ’(710 continent of India;
and, as far as J can learn, no stones hcwe been met wi’(h in ’che ecw’(h,

in %haj( pm*’( of %71@ world, whiéh bear 9(11@ smallest vesemblance 1o %Hose

abowve described,
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0l * % ol *

A remains for me 1o speaﬁ of a substance mentioned in ’(He
Lithophylacium Bornianum, Fart 1 page 12, described thus: “Fer—
rum retractorium, granulis mitentibus, mabrice vivescenti immixtis,
(‘%wum virens Bﬁmn) cujus fragmenta, ab unius ad vigenti usgue
librarum ponclus, cortice nigro scoriacco civcumdata, ad @1@%%, prope
Jabor, cireuli Bechinensis Bohemia, passim veperiuntur,”

The iron %Hus described, is morcover made vemarkable @ a note,
which obserwes, that credulous pcoﬂc assert it to have fallen from
heaven, during a thunderstorm, on the zvd of ju@, 1253

The collection of Baron Borm, it is well known, has a place in
%he cabinet of j(710 %h%fon, 6710,4’105 .@wv{ne, who, from ’fhc offect
pfrocluceci @ comparing %ha his’(ovies and structure of %he PAalian and
yovﬁshiw stones wi’fh %71@ cleswﬁo%ion of this iron, was induced %o
scarch %he collection of Born, where he discovered %hc very substance
asserled Yo have fallen on the zvd of july, 1255 how far these four
substances hcwe resemblance 1o each o%hw, it will soon appear not 1o
be MYy Pprovince to wn%{cijoaj(e,

The Bresident havinj done me %he honow 1o submit 111'5 specimens of
the Yorkshire and Ttalian stones to my examination, I became indebted
o Ao, §ww’uc and My, Williams for a similar distinction: and,
%e{nj ’Chus possesse& of four substances, 1o all of whiéﬁ ’Che same origin
hac? been atribuled, 9(71@ necessiiy of clzscrri?oin\g %hem mimmiqgiea@y
did not fail %o pwsen% itself, TJo exccute this task, mo onc could
be more cager, and cw%ain@ no omne betler gua’liﬁe&, ’(hom %He Count
de Bournon, e ho,s very o%{gi@l\y favoured me wml ’chc foﬂowinj

ciescyi«p’(ions,

W&'mmhﬂ'caz @escw’ﬁ{on of %72(2 various Stones said o 7zaw fanen
upon %720 ga«rﬁz,

By e Count de Bournon, FRS.

‘Que (fw:gfmcn%a} 5 Julii, anni 1253, inter Tonitrua, ¢ calo phu'ssa credulioves guiélam asserunt,
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The stones I am about to describe, are not of any regular shape; and
those which were found in an entive state, that is, those which had not
been broken, cijfher ?39 ’ﬂlei*r fan or o’fhevwise, were cn’(iwly covered

wi’ch a black crust, %hc ’ﬂp’cﬁmss of whiéh was very inconsidevable,

The stones which fen at Benares, are %Hose of which ’(hc miner—
a’lcgiad chamcj(c«rs are j(he most sjwiﬁi@: J shaﬂ %hewfo«rc %@in %he
foﬂowinj clescviep’a'on wi’fh ’(hcm; and shan aﬂwwm&s make use of

them, as objects of comparison, in describing the others,

Stones fﬂrom Benares,

These stones, as well as the others described in This @ajow, whatever
may be %hciﬂr size, ave covered over %He who% extent of %’hm surface,
wi’(h a ’ﬂp’n crust, of a cleep black colour: ’Chgy che not ’(he smallest
31055; and %haiq’ surface is spw'nﬁecl over wi%h small asperi’f’ies} which
cause it to feel, in some measure, like shagreen, or fish skin,

Whm %Hcse stones are broken, so as 1o show ’chcifr internal ap—
pearance, jﬂl@ arc found 1o be of a oreyish ash colour; and of a
3mmﬂa%eél Texture, very similar 1o ’(ha% of a coarsc 3¢i%s%one: %h@
appear wiolm’(@ o be composccl of four different substances, which
may be easi@ élis’fin\guished, %} maﬁinj use of a lens,

One of ’Chcsc substances, which is in 3¢ca% abundance, appears in
%he form of small bodies, some of which are pcfrfec%b 310%u1av, o’thevs
m%hcer alon\ga%ecl or ewjo’rical Th@ arc of wvarious sizes, from j(ha%
of a small pin’s head 1o that of a pea, or mm’@ so: some of them,
however, but very few, arc of a larger size, The colour of these
small 310?91&1@5 is groy, sometimes i%cu%i%j very fmuch o brown: and
j(he:y are comple%ely opaguc, They may, with great case, be broken in
all divections: their fracture is conchoid, and shows a fine, smooth,
compacjt grain, havi@ a small &37@@ of lustre, wsem%’nj in some
measure %haj( of enamel, Theiv hcmlmss is such, %ha’(, ‘beinj rubbed

upon olass, %Hgy act upon it in a slioht degree; this action is suficient
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to take off its polish, but not to cut it they give faint sparks, when
struck wijﬂl stecl,

ﬁno’ﬂla@r of jc’hesc substances, is a martial ww”(cs, of an indeter—
minate form: its colour is a wcu{sh 30110% sl{qh%@ inclini@ to %he
colour of mickel, or to that of artificial pyrites. The Testure of this
substance is granulated, and not very s%onj@ connected: when pow—
dered, i1 is of a black colour, 7711'5 ﬁyvij(cs is not attractable @ ’(he
mctgm’(; and is fiweju’laﬂ\y distributed ’(hfrmgh 9(11@ substance of ’(he
stone,

The third of these substances consists in small paﬂr’cicies of irom,
in a ?chc’(@ melallic stale, so ’rha% %Hgy may casily be flattened or
extended, 739 means of a Hammcfr, These pcw%iJm give 1o 9(110 who%
mass of the stone, the wowv’@ of being attractable by the magnet; ’rhe:y
are, however, in less pﬂroqooqf%ion than those of @yi’ws _just mentioned,
w'hm a picce of j(he stone was pow&cw&, and jche fpcchic%s of iron
sepam’fecl from i, as accum%ely as ?ossiMe, @ means of a mogm’(,
’Chc;y amoeomal to compose about 0.02 of the whole weight of the stone.

The ’ﬂyrcc substances just described, ave united %@c’(hw @ means
of a fow’(h, which is mofr@ of an eoxr’(hy consistence, For 3(711'5 reason,
i is casy 1o se%pam’(e, wij(h %He poinj( of a knife, or cven wml ’fha
nail, the 1ifle olobular bodies above mentioned, or any other of the
constituent paﬁs of ’fha stone we may wis’h To oblain, Indeed ’fha stone
i%sdf may freaclily be broken, mcw@ ?zy ’(he action of 9(110 fingers, Jhe
colour of j(his foufrj(h substance, which sevves as a kind of cement o
unite the others, is a whitish arey.

’ﬂlc black crust w{’fh whicfh %he surface of %71@ stone is coated,
amloujh it s of no 3%@% %hicﬁncss, emits %r@h’t sqoo:rﬁs, whm struck
wi%h steel: 11 may be broken @ a stroke wi’fh a hamfmev; and scems
to possess ’fha same 109’01004’%1'65 as %he very aHractable black oxide of
iron, This crust is, howwc*r, like %'hc substance of ’(he stone, hew and
’fhew mixed wi’(h small pav’(icIes of iron in %710 melallic stale: jﬂlgy
may easily be made wisible, ‘@ passing a Fle over the crust, as jfhe:y

’rhen become cw’ﬂm’g on account of %7101'4’ metallic lustre, This 18 more
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pay%icu1a¥1y the case with wspac’( to the crust of those stones which
remain o be mentioned, %Hgy being much more vich in iron than that
J Ho,w gust described; a civeumstance I ’ch{nﬁ it needless 1o recpco,’(, in
the following descriptions of them, The stone mow treated of, does
not, when breathed upon, emit an argillaccous smell: the same remark

may be atpﬂiecl b all ’(710 o’(ﬁws,
Tha Spcciﬁc ﬂmvi@ of j('his stone s 3352,
Stone ffrom yoyﬁshim

This stone, 3(71@ constituent fpo;rj(s of w'hich are exacj(@ ’(710 same as
jf}lose of ’fhe stones from Benares, differs from ’fhem, however,

First, In having a finer orain,

Seconé@, ﬂa’( ’ﬂlc substance described as being in ’(h@ form of
small ﬂohlw or ewp’(icol bodies, is not so cons’(an’f@ in %hosc forms,
but is also fouwl in pm’ﬂ'ﬂes of an iq’r@i&l@« shcupe; a circumstance

that is not met with in he other stones: these bodies are likewise, in

general, of a smaller size,

‘J’hm‘l@, The pvoyov’a’on of martial @W”tes, whiéh 'ho.s fpfrcm’se@
the same characters as that in the stones from Benares, is less; on the
con%m@, that of the ivon in a metallic state, is much greater. The
guom’f{i(y 7 was able 1o scpo.m’ce by means of the magnet, cvmoccwcél
to me %o compose about c{ﬂfc or nine fpcw%s, in one hunélrc&, of %he
we{giﬁ of ’che whole mass, J observed many picces of %his iron, of a
pw%’gy considerable size; one of them, taken from a yoy’don of the
stone J ha& pow&ew&, in order to sepo.m%e ’fhc irom, we{ghecl several
grains,

The pafrj( of 9(11@ stone which is in an eafr’fhy state, and which serves
to connect the other ya@r’(s together, has vather move consistence than

’(ha’( of ’(he pw‘:eclinj stones; and its appearance does not differ much

from ’(ha’f of clecomposecl felsfpm’ or Raolin, The stone i%saif, ’fhewfow,
although @ no means hard, is rather more dificult to break with the

fingers,
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The specific 3vavi@ of ’(711'5 stone s 3508,
Stone fvom ’J’(a@,

This stone was in a peﬂrfcc%@ entive stale; consegueniﬂ , its whoia
surface was covered over wi’(h j(he black crust yccdicw To all stones of
ﬂp’s kind, (s 9(11@ stone was of a very small size, i1 became necessary
o sacrifice ’(he who1e of it o ’ﬂla ivnws%fga%{on of s nature, s
grain was coarse, similar 1o j(ha% of ’fhc stones from Benares: in it
m{ﬂf{ be pcweiwcl j(hc same grey 310?mlm~ bodics, ’(71@ same Rind of
martial @vi%es, and the same particles of iron in the metallic state.

¢ yyoyov’cion of jchesc last was much less %hom in ’fha stone from
yoq’ﬁs’h«[w; but m%hw 3vca%ev ’(han in ’fha stones fvom Benares, The
same Rind of grey emf’ﬂw substance served o connect the diffevent pcw’(s
j(qgc’(hcfr; and noﬁp’n\g more could be pcmeiw&, excepj( a jcew 310%1@5/,
which consisted whony of black oxide of irom, aHractable @ ’fhe mcgnc’(,
and one s{njlc 310?)1&0 of omojchw substance, which amocaw& to differ
from all %hose we Haw a%eac@ described, This last substance hacl a
pm’fcc%@ vitreous lustre, and was comﬂc%c@ %wmsqocwcfn’c: it was of
a ya’lc—gcﬂow colour, 511;911’(@ incuninj 1o green; and its haw’élness was
m%heer inferior 1o %ha% of calcareous spar. The gucm’w'@ of i1, howewq’,
was Too small o be submitted o sucy an finws’({ga’a’on as m{g?ﬁ hawve
determined its nature, The black crust which covered the stone, was
m’(hcfr ’dp'nmr ’(hcm ’{ha’( of 3(710 stones olwac@ described; and seemed
1o hcwe umlm:gom a kind of contraction, which haél wo&uce& in it
a number of fissures or furrows, %hcw@ tracing upon the surface
’(he appearance of compw’(mcn%s, similar in some measure 1o wha% is

observed in ’(he stones called Scp%cwia,
The specific 39’@4!1’@ of ’(711'5 stone was 3448,
Stone fyom ZBoHemia,

The internal structure of %711'5 stone 1s very similar 1o %ha’f of %710

stone fwm yoﬂish{w, s grain is ﬁnw %hom j(ha’( of %he stones fyom
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Benares: in it may be observed the same grey substance, both in small
Jﬂo?nﬂes and in yay%ic%s of an iwguicw shajoe; also ’(He same paﬁiﬂes
of melallic from, 3'710 same kind of ecwjfhy substance likewise served %o

connect %he o%heer 7ocw’£s %qgc%hm
This stone, however, differs majccfriol@ from ’{he o%heers,
Fivst, The pa«r’a’c’lcs of ﬁyrﬁcs cannot be scen wmlou’f a lens,

Sccoml@, T contains a fmuc'h Ia@ev gucm’c{@ of 1rYon in %71@ metallic

state; insomuch, ’(ha% %he 1o¢o1oo¢’(ion of ’(ha% melal, sepcwaj(ecl from it

by means of the magnet, amounted to about 0.25 of the weight of the
whole.

This stone has also (owing peﬂlaps to its having remained a much
Ionjcv time in j(he aav%h %hom %710 ?chz&inj ones, all of which were
taken up mmfly at j(!l'tc very instant of ’(heifr fan,) anojﬂlcfr difference,
viz, many of j(he paﬂidas of iron in a melallic state, hawe unc?m:gom
an oxidizement al ’(hciaf swrface; a civcumstance %ha’( has yyoéluccél a
oreat number of spo’cs, of a \ycﬂowish brown colour, and very mear
1o each o’fhw, over a pav’f of its internal substance, This oxidizement,
by adding to the bulk, and 1o the force of action, of the part we hawe
described as serving 139 way of cement 1o jche o’rhw constituent tpcw%s
of the stone, has occasioned a greater degree of adhesion between these

‘P&’Y%Sj Q%CI has Y@%CI@‘Y@CI %h@ su%s%cmce Ojc :Hl@ s’fom MmMmore CO‘M’PQC%,

The 3¥ea% gucm%i’@ of iron in a melallic state whiéh 9(711'5 stone con—
tains, added to its greater compac%ness, makes i1 capame of receiving
a 511'971’( cieﬂwe of tpolis’h; whewas it is 1Mpossi ble 1o give any polish
1o ’fhc o%hers, Uﬁwn polishecl, jfhe ivon becomes very cvident, in %he
polishecl pafrjc; appearing in jfhe form of small sqoecﬁs, almost close

to cach o%hw, which have %he colour and lustre pccuh’cw 1o ’ﬂlaj( melal:

%hese spccﬁs are, in 3eneva1, maﬂr@ of an eguol size.

3'71@ black crust of ’(h{s stone is similar 1o %ha’c of ‘ﬂle o%hws,
371@ sqoeciﬁc jmvi@ of %Hc stone is 4281,

R is casy to perceive, from the foregoing &@scﬂ’i?j{ion} that these

stones, amlouﬁh %Hgy haw not %He smallest cmoloiy wml any of ’rhe
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mineral substances alwaoly known, a’jﬂleﬂr of a wolcanic or any ojfhw
na%uw, ho,w a wvery pcmﬂ{w and sjwiﬁ{fnj cmcdqiy wij(h each oj(hmf,
?ﬂp’s circumstance renders ’thefm ’cwly worj(hy to ¢ngage %he attention
of phﬂosoﬁlers; and na’(uvol@ excites a desire of ﬁnowinj o wha’c

causcs jfhe:y owe 9(71@1’4’ existence.
* * * * *

J pvowecl to consider ’(he assistance 1o be derived from éhefmisj(@,
in distinguishing thesc stones from all other hnown substances, and
in cs%a%’shinj %He assertion, ’Cho.’c j(h@ haw fallen on j(he cofrj(h,

The ana lysis made @ the ’ernch (Heademicians, of the stone pro—
sented Yo them @ the Abbé @aéhe’lcky, was, in pafr’(, conducted @
%71@ cver to be 30P1Oy¢& Lavoisier; bul 1t was pwfofrme& ‘befow j(ha%
celebrated aujﬂlov hcul envicheol c’hemis’ﬁy wml his last discoverics, and
%cfow he hacl given %iﬂr’c'h 1o ’fha gys%em under which it ﬂouw'shes, The
result of jﬂp’s ana@sis m{gh’( well induce jfhe conclusion, %haj( %ha subject
of it was common p\yvﬁiacﬂ matter, R was unfov’(una%ely made of
an agoregate ?oyj({on of the stone, and not of cach distinct substance,
{vvgqulcwly disseminated ’(hﬁroujh iR, Thc proyo*r’(ions obtained were,
consegumﬂ , as accidental as j(he av«anjemen% of cvery substance in
the mass.

The cmalys{s of W, ‘ZBM’(%OM, of 9(11@ stone of gnsisheim, is subject
to ’(he same objections: bul, aﬁw having %11@ aclwm%oge of ’(he foregoing
&escrip%ions, j(he «rcsecwchcs which foﬂow cannot be sujoposeél apfgqe’(hw
liable to a similar fa’(c&i@.

Examination of jfhe Stone from Benares,

This stone, as the Count de Bournon has already remarked, has the
most clis%inﬂuishecl cho,mcj(cfrs, Indeed 11 is %710 cmly one of 3(110 four,
suﬁcienj@ perrfec% (1f 7 be allowed j(haj( eaqoeression) 1o be su?gjec%eél to
a@’tﬁin\g aqopvoachinj oa vg_gulcw analysis,

The crust, or external black covering, is the fivst substance to which

’rhc attention is na%uyal@ divected, WHM a poy%ion of %711'5 crust ha&
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been detached with a knife, or a fle, and finely pulverized, I separated
%ha paﬂrjﬁdes attractable @ a mo;qmj(; and cl@esj(ccl ’(710 unattractable
poﬁion wml nitric acid, whicfh was pwsen’cly élecomposccl; but, owing
o a s’(«onj aﬂhewme of some of jche interior and ccw%hy pcwj(s of
%710 stone, i1 did not cliscn’(mﬂe ’(He coa%{nj or melalline «pcw’( wij(hou%
some &{ﬁcu1@, The acid being suﬁc{en%ly neutralized, %71@ solution was
passecl through a flter, and saturated o excess with ammonia, Gin
abundant pfrecizpi’fa%e of oxide of iron was p«o&uac&; and, when 9(111'5
oxide was scqoamjcc&, J obscrved the saline liguow to have a greenish
colour, 7 wapom’(cél it &@ncss; and redissolved %hc cl@ salt in
distilled waler, 70 pwcipij(aj(e was formed ﬂwinj %710 waepom%ion,
nor was %71@ colour of j(he solution en%{wly cles’(vgye& T ajofpecwecl to
me like a ’cw'jolc salt, described @ A, _fwfms’cacp(“’ as an ammoniacal
nitrate of nickel, By examination wi’?h pwss{aj(e of ammonia, it
3ie1&e& a whi’a’sh pwcijoi’(a’ta, inc1ininj to a wiolet colour; and, 1@;
various pvomqﬁ’m’es, J was soon confirmed in the opinion, that nickel
was pwscfn%, Since J sho.n haw occasion move %hom once to treal
of 9(110 %fm'p'le compounoi, and since i1 has been only mentioned Ey
A, jwms%a&%, it is necessary now to detail some of its distinclive
chcwo.cjcws, The same chem{s’( informs us, ’(ha% ’ﬂle %hwc mineral acids,
wi%h ammonia, ender inlo similar combinations wi’(h nickel; and 7
haw observed, %haj( oxide of nickel can be dissolwed @ nitrate and
muriate of ammonia, The muriate scems to take up j(hc 1m:9czsj( wcmjdify,
Thc colour of ’fhis salt is @ no means uniform: it is sometimes grass
green, violet, vose colour, «tm’um@ to puvple, and 7 haw seen i1
almost colourless, T scems o be pwwp%, and To incline o rose colour

and wviolet, when all the oxide of mickel is mot united to both acid
and alkali, bul, from %he cleﬁcicfngy of salt, is he’lél in solution @ an
excess of ammonia, In %his case, wafpomja'on, of course, epwcipi’(a’(es
the mickel in the state of oxide, which is of a whitish green colour.
’ﬂle nickel cannot be prea’pﬁa?acz from a ﬂpwfcc’@ fowmél ’m’ple
salt, sz any wozgen’( J ho,w tried, cxcezp% @ a pwssiaj(e, or a hyclr@c—

©dnnales de 5721'm1'e, TJom, 22, p. 108,
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nized sulfphuwj( of ammonia, @oj(ash and lime, as well as, 7 presume,
other bodies, standing in the order of affinities before ammonia, de—
compose %he salt; but 3(110 nickel is %Hen continued in solution ?Zy ’(he
&isenqucél amanonia,

(s it may be imqgim& jfha% J have Occasionally met wij(h copper,
when 7 describe a wiolet or purple ammoniacal solution, it is right
to observe, jcha% 1o avoid 3(711'5 ervor, J ho.w emlcv veduced 3(71@ Uguor
o a neulral state, and endeavourdd, wi%hou% success, 1o oblain from
it a pwcijoi%a%e, with a solution of suiephuwj(e& hyélngen gas; or, ‘@
a&&i@ an acid %o 511:911% excess, and immersing a piece of iron, J
have not been able %o detect a trace of copper, These, and many other
trials, when gfhgy do not appear 1o be made before %71@ estimation of
the wcm%i%ies of mickel, have been cons’(cm’(@ made afterwards.

Bul, To return to %he incrustation or coa%inj of the stone, ’(Hc
clecomposi%ion of ’(he nitric acid showecl ’('he presence of mater at
least maﬂy melallic, amloqgh not aftractable; and ’che examinations
made of the h’guox, from which the iron was pwc{pi’m’w&, ascerlained
%he presence of mickel %@oml clisﬂpuj(c, iﬂle &iﬁcd@ of o?)’cain{nj ’(he
coa%i@ of ’chc stone, ei%hefr distinct from matler not 19&0@1'@9 o i, or
in sufficient gucmj(ij@, induced me %o wb’nguish the idea of attempting
to give ’(ha pvoqooﬂ{ons of its constituent pcw’(s,

771@ stone beino chjoﬂriwél of its covering, %hc shin{nj pw’h’&cs
{frr@dm'ly disseminaled, next demand examination, 7 first examined
the fgzyqﬂi’(es, Their wvery loose texture made it cxcee&inj@ diffcult 1o
collect the weight of 16 grains, which was however effected by the
dexterity of the Count de Bournon,

J &{9@59(@& ’these, at a low Hca’g wi’(h weak muriatic acid; which acted

3¢aﬂua11y , and &isen\gqgc& a %friﬂi@ but sensible gucmja'j@ of suiephuw%ecl
ydrogen gas. (dfter several hours, T found Hhe acid discontinued its
action, The w'holc metalline pa«*’( apfpeawél in solution; but sulfphw and
ecw%hy pmjﬁiﬂes were obserwvable, The sulphw, from its small specific
34’@4!1’@, was suspenol@cl %hﬁ’oujh %he solution; whﬂsj( j(he ccw’(hy matler,
which could mot be sepam’(eél @ mcchomical means, was foﬂuna’(e@
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left at the bottom of the digesting wessel. T decanted off the solution,
holding suspcnﬂeél the suiphwf; and, @ wpm%cél washino, seqoam’(eol
wc@’chinj %c1onjin3 to 3(110 @W”ws from %he insoluble ea«r’ﬂ]y matler,
%He subtraction of whiéh reduced 9(11@ we{gh’( of real ﬁyvﬁes to 1 grains,
J next oblained the subphuv, @ fration, ‘LU‘hm it was as 3@ as
7 could make 1, wi’chou’r fear of its beino sublimed, s wcigh’( was
two orains, Jo %he fltvated Uguor 7 added nitrate of ?:m:y’(cs, @ way
of cble’(ac’tin\g any su’[phwic acid w?p'ch ""1971% haw been pveseﬂnj(; but
no cloudiness ensued. 7 then scqocwa’(ccl, @ suipha’(e of ammonia, the
%a@%es %hus added, and pvecipi%a’wcl %He iron wi’(H ammonia, The Iiguov,
on jﬂle subsidence of oxide of irom, aepfpeawcl of a violet pufrp’le colour:
it contained mickel, which 7 threw down with suiphuwj(eci Eyc%’oym
9as, ’rhm’e being olwac@ a suﬁciefn’c excess of ammonia in jdl@ saline
Iiguoq’ to form an alkaline hycl«qgcnizecl sulphuw%, ?ﬂle oxide of iron,
after {9%1”(1’0%, weighed 15 grains; and %71@ suquHuw% of mickel, reduced
to an oxide, weighed, after the same treatment, something more than
one grain, Thc pvoyow”fions of %'hc substances contained in %hc @w"(cs
of the stonc from Benares, may therefore be considered mm’@ thus:

Sulphuv 2 _gmi ns,

Tron 105 _@mins,

Since 15 grains of 9(710 oxide wwescn’( about %ha’( ;uan’(i@ of irom,

Nickel, mcw@ 1 Grains,
Extrancous eav%hy matler 2 _@mins,
155 _@mins,

T is observable %Ha’(, no’(wi’(hs’tmcli@ ’Che loss appears o be only
half a orain, it was pfro%a?a@ move, because the suljohw could not
be reduced 1o 9(11@ same state of 3@%055 in which it existed when in
combination wi’ﬂl ’(71@ iron; not 1o say j(hajc it was, in a small 3@4’0@,

volatilized wﬁh ’fhe hyclrcyen as &isenqueﬁ Ju«vi@ %he solution,
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The we{ﬂﬁ oj: nickel is a mere estimation. We are not 30% sujﬂ%—
cicfn’c@ acgua{fn%ccl with that metal to sjocaﬁ of it with accuracy, eeeccqo’(
as 1o ils presence, ‘Upon %he whd@ howewr, it may be concluded, %ha%
’ﬂlesc ﬁyyi’tes are of a very epav%imﬂcw nature; for, oﬂhoujhjenﬁd has
observed %ha% suhohuy may be sepcwa’fccl from pgw’j(es @ muriatic acid,
1 is @ no means %Hc usual ha%i’(uc?e of 7@4’{’(@5 to be of such casy

clecomposi’(ion,

Tha o’(hefr shimnj pmﬂ’w'cles imfmcclia%e@ seen, whm %he internal
structure of %he stone is e%posecl, are ’fhe malleable rom, Before I
state the examination of this ivon, I must vemark, that preliminary
exﬂpwimen%s 'hav{nﬂ shown me it contained nickel, I treated sewveral
kinds of %71@ most pure irons 7 could oblain, wi’fh nitvic acid; and
«pwcipi’fa’fcél %710 oxide from %hc metallic salt ‘@ ammonia, JThe guomja’@
of oxide 7 oblained from 100 grains of ivon, was from 4 o ué
J may conscguenj(@ infer, %Haj( 100 grains of pure iron acguires, Ey
such a Process, 45 grains of oxygen; and %ha’(, whanww a metallic
substance, sumoose(l to be iron, does not, under the same civeumstances,
acguire 3(71@ same pwoqoo*r%{ona%e we{glﬁ, some’(ﬁh{n\g is cmlw volatilized,
or 1eﬂ in solution, “henee, when a melallic o,ngy of nickel and ivon
pvesm’fs itsclf, a juclg‘me%j( may, at least, be formed of ’Cha gucmj(ijgy
of mickel, @ the cleﬁcicngy of weight in the pyecipi’(a’(ecl oxide of iron,

This mode of treatment was not allowed me in jdl@ examination
of %he coo,’(inj of ’(he stone, because i1 was imqoossi?ﬂc to Anow in
wha’c state of oxidizement ’ﬂlc ivon existed, Bul, as %he pav%ic(les
disseminated through the whole mass, are clmly melallic, a very
Tolevable idea of %hc guan’ci%ics of nickel contained in %Hefm will be
obtained, @ no%inj ’(hc gucm’w'@ of oxide of irvon scpamjccél, as abowe
described. 25 orains of these metallic pcwj(icles were therefore heated
with a uom’fi@ of nitric acid, much move than sufficient 1o dissolve
’(he whole, Some cmf%hy maHer, whicfh, as in a former case, was not
scfpcum?ﬂe 13&}; meéhcmicol means, remained aﬁw a comple%e solution of

jfhe melal haol been effected, This ecwﬂ]y matler, aﬁe« being {9%1’%@&,

weighed two orains, The real mater of %710 pwsen% examination, was

21



%ﬁewfow veduced o 23 grains, and was in comeplcj(e solution, J added
ammonia 1o a very sensible excess, The oxide of iron was ’ﬂlew@
pwcﬁo{’m’w&, and, %e{fnj collected and {9%1”(@&, it we@he& 24 grains;
whewas, accovﬂinj to may e%epwifmen’(s, 335 grains shouw hcwe been
produced from the solution, had it contained mothing but ivom. 7
examined %He saline Uguoqf, when free from ferruginous ﬂpcw%iclcs, and
discovered it to be ’Che %w’ple salt of nickel, “henee, anowinj for loss,
%71@ gucm%i@ of nickel may be estimated, @ calcu(la’a’n\g %he g/ucmj(iggy
of iron contained in 24 ovains of oxide. Thus, if 145 orvains of oxide
contain 100 of irom, about 16,5 are contained in 24 of oxide. This
would suppose ’fhe 23 grains of anczy fo comsist of 165 iron and 65
nickel; which, if the usual loss be added o the 165 grains of iron, and
deducted from the nickel, may not be very remote from the truth,

J shaﬂ next examine %hc 310?3u1a¢ bodies, also iwe\gulcwly &iswwscél
throughout the stone. A number of them were reduced to fine ﬁpow&a«r;
but no’(h«[@ melallic could be scpam’(e& @ %he mqgne%, s a pwb’mina@
cxperimen%, J swgh% for @ri’(es, ?Zy &{9@5%1’0% wi’(h muriatic acid; but
no hepa%ic smell was in %he least peweiva?ﬂcj nor was whij(e carbonate
of lead at all altered @ beino hew ovey ’(h@ misture, J ’(hcwfow
conclude ’t'hcse ﬂohlo;r bodies do mot emrelo?e emlcv iron or @W”ws,
By way of analysis, 7 treated 100 grains wi’fh po’tash, in a silver
crucible; and, aﬁw %71@ usual amﬂica’don of a ved haa’(/, sepam%eol
as much silica as possime, @ muriatic acid and wajoom%ion, The
silica %cinﬂ collected on a fller, carbonate of 100’(0,511 was added %o %he
fltvated 11'%04'; 13}; whiéh, a pyecipij(aj(e, almost wholly fevvujinws,
was <p¥oelucccl, This pwcijo{%a’(e was collected in %He common way;
%hcm boiled wi%’h fpo’fash, o extract aluming; and, @ swpwsa%um’(inj
’the alkaline Uguov wml muriatic acid, and vacipi’(a’dnﬁ ?ﬁy carbonate
of ammonia, an eowj(h was gathered, which J afterwards found %o
be pcw’c@, if not en’({w@, siliceous, @zﬁw Arcclissolvinj, in muriatic
acid, ’fhc por’{ion of %he ferruginous matler vejected @ %he po%ash, J
wecﬁoi’m’(d ‘lzy ammonia, wha% 7 took o be en’a’w@ oxide of irom;
but, after igniting i1, and again a%’(cmqo’(inj to redissolve the whole
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in muriatic acid, more silica was left. The non—existence of lime
was 104”04!001, @ the addition of carbonate of ammonia, {mme&ia%c@
after the same alkali, pure, had thrown down what 7 ook whoﬂg
for oxide of irvon, I Haci now oblained wcty%ihin\g in jfhe subject of
my omal:ysis/, eeeccp’( magnesia and mickel, The former, and a trace
of ’(he latter, were held @ carbonic acid in jrhe 11'91&04’, from which
’(71@ ferruginous pwcipi’(aj(c was, in ’thc first instance, jﬁp’own down
by carbonate of poj(asiv and the latter was found in the last—named
muriate of ammonia, J disenogaged the magnesia, @ the assistance
of po’(ash, and @ waqoom%{f@ 1o 3@%055, TH@ oxide of nickel was
precipi’ta’(e& @ hyc%qgemzecl sulﬁluw’( of ammonia,

Under all civcumstances, T am induced 1o state j(hc pvopofrj(ions of
constituent pavj(s %hus:

Silica 50
ﬂﬂc&gmsia 15
Oxide of iron 3
Oxide of nickel 2.5

1015,

?The excess of we{gh’g instead of 9(110 usual loss, is owing to %he
difference of oxidizement of the iron, in the stone and in the vesult
of ’(hc omo.lysis; which will be fouml 1o be ’(ha case in all omo.@ses of
’(hese substances; indeed i1 1s olwctys necessary 1o reduce %He oxide To ’(he
ved state, as %einj jche only one to be clepem&cl upon, Jo awvoid fu%uw
wqoc’fij(ion, J shall also observe, first, that @ p¥e1imina@ e%pcw'mcn’(s s
7 could not detect any other substance than those mentioned, Secomny,
’tha’( ’Che ecwjfh obtained as alumina, ap«pecwecl to me to be mostly, if
not enjciwlay, siliccous; because, after it chl been {9%1’%@&, and again
treated with potash and muriatic acid, 7 found i was wvery mearly
all yvcaipi’(a’(eo‘l ?Zy wajoom’(ion, Thw&@, 7 examined, and juclgeél
of, 9(11@ silica collected from 9(110 oxide of irom, in %he same wa,
?owrﬁﬂ , the weioht of the magmesia is given, mot immecl‘[aj(e@, as

obtained @ waqoom’(ion, but aﬁw a su%segucn’c solution in an acid,

3



and pyecijofijfa%ion @ po%ash, (ind, ﬁfﬂﬂ s 5(71@ pﬂropovjcions are taken

fﬂrom %71@ mean Of %‘WO ana@scs,

7\/55(111'%3 remains to be examined, of %he stone from Benares, exccp’(
%710 acwj(hy matler, forming a cement or matrix for j(he substances
c&wa@ examined, 100 grains of this matler were, @ mechanical
means, sepam’wcl as perfec’(ly as possi ble, from %He Ryri’ccs, ivon, and

jlo?aulcw %o&ies, omél &%@1‘}}50& as Q%OU@, jjl@ mean ‘Y@SHH Of %’WO analyscs

gave,

Silica 48
:Mcymsia 18
Oxide of iron 3
Oxide of nickel 25

102.5.

Examination of %'hc Stone fvom Sienna,

The external coa’(i@ of 3(711'5 stone amoea«rc& o chc 3(710 same

chamcj(ws as ’fhaj( of ’(he stone from Benares,

The @W’Ccs, al%hoqgh cwj(a{n@ pvcscn’(, were not c@s%anizeél in
such groups as in ’the ?vcceclinj sjcom; nor could ’(11@ be sepam’tccl Ey

mechcmiccﬂ means,

iﬂlc attractable metal was casi@ scjocwaj(ccl @ 9(71@ mozgmj(; but
8.5 grains on@ were collected, 7 treated ’fhem wml nitvic acid and
ammonia, as in a cheoﬁlin\g case, %cwly one grain of ecw%hy matler
was insoluble; j(he wefgh% was %hewfow veduced 1o mjﬂlm’ less %Hm 8
grains, Thc oxide of irom, pwcipi’ta%ecl 139 ammonia, wcithél 8 grains;
and ’thc saline 11'94;04’ gave abundant indications of nickel, (s 8 grains
of this oxide of irvon contain mowly 6 of metal, the gucm%iiy of nickel,
in jche bare 8 grains, may be estimated between 1 and 2 grains, Some

310%1@' %OCI{GS were ex%fmc%ecl, ?)u% %OO few %O cmalysc,

Since j(he @ﬂ"ws could not be scpam’(eol, J collected 150 grains of jﬂle
stone, freed from iron @ %71@ mqgfnej(, and as eeecmjo% as possi ble from
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310%1@4’ bodics, These 150 grains, 7 first cliges%eél wi’(h muriatic acid,
%Ha% jﬂlc @ﬂr{’ws m@h’( be élecomjoosecl, and wc@’(h{fnj taken up which
could be dissolwed 739 %Ha’( menstruum, (3 very decided éliscn\gctqcmcfn’( of
su%huw%ecl hyclvqgen gas was occasioned, ”LUhe«n jche acid could pfrocluce
no fuﬂheﬂr action, 7 collected %he undissolved matlter on a flter, and
boiled it wi’ch ’fhc most concentrate nitric acid, in hoqocs of being able
o conwert %he sulphufr, pfrwiously liberated, into su%hwric acid; bul
my endeavours were fruitless; for, upon %71@ addition of nitrate of
ngﬁes to the mitric solution, rendered pywious@ %mnspcwm’(, a very
{ns@niﬁcm’t gucmj(i@ of sulfpha’(c of %a@’(es was oblained, Thc sumolus
of Tm:y’a'c nitrale was removed @ sulpha%e of po’(ash, T next comple’(cly
cdulcorated the mass which vemained insoluble, after the action of the
muriatic and nitric acids; and, adding ’the water of cdulcoration 1o
%he muriatic and nitric Ugyuors, wapom%e& ’(hc whole for silica, 9
%hen submitied %71@ mass, undissolved @ 9(11@ acids and %ha waler, 1o
the treatment with po%ash/, muriatic acid, and wajoom%ion, which was,
in the first instance, applied to the stone from Benares. The first
pfrecipi’(a%ion was, as in %ha% cmalysis, also effected w{%h carbonate of
po%ash' but, instead of enclmvowi@ imme&ia%ely o extract alumina,
7 ignited the precipitate, that the alumina or silica remaining might
be rendered insoluble, @ﬁc« ’(he @%i’ﬁ'on, J se«pam%ecl ’(hc oxide of iron
wi’fh very concentrate muriatic acid; and ’fhe ecw’(hs, which were Iaﬁ
perfectly white, T heated with potash, until they were again capable
of %cinj taken up @ ’rhe same acid, The solution so made, was slow@
wavpom’(c&; and, as very nem’@ we@jﬂﬁnj was ckposij(ccl clwi@ %he
wapom’rion, 7 conclude all was silica, The pfroyoer’(ions wsupcinj from
%his siﬂnﬂe ma@s{s, wmlou% %710 wcz}ﬂﬁ of suhohw contained in %71@
pﬂw"(cs {rvgqulavly disseminated ’fhﬁroujh ’(110 who%, were,

Silica 20
ﬂ’ﬂcymsia 3
Oxide of iron 52
Oxide of nickel 3

150.

25



Examination of %ha Stone jf*rom ywﬁshiw,

The fmechcmical sepowa’(ion of %ha substances in %his stone being
as dificult as in ’(ha pvccc«l{nﬁ casc, J was nccesscwi@ satisfied wi’ch
su%m{’t’(inj it 1o jche same reatment, 7 collected, howww, 34 grains
of malleable payjcicfles/: whiéh, @ j(he process alwao@ move %hafn once
mentioned, left 4 orains of cwﬁw mater; and, @ 31’&31’%3 325 of
oxide of irom, indicated about 4 grains of nickel,

150 grains of the ecw’fhy pafr% of the stone were, by analysis, resolwed

into,

Silica 75
ﬂ/ﬂ@msia 37
Oxide of iron 48
Oxide of nickel 2

162.

Examination of ’fhe Stone f«vom ”(Bohemia,

The p«ro‘ba%ﬂi@ of never being able o oblain cmo’(he*r specimen of
%ha very remarkable fyq_qmm’( of %711'5 substance, did not allow me 1o
jquoass more on ’fhe li ?wmli@ of . §wm’ne, %Hcm 1o cle’(ach a
small portion, T found it of similar composition to that of the threc
pwceclinj stones; and the Count de Bournon has oﬂwac@ shown the
pwpoaf’ciona’cc g/ucm%{@ of %71@ aHractable metal o be very considerable,
165 grains, 1eﬁ 2.5 of extrancous car’fhy matter; and 31’@1&&, @ %he
treatment wi’(h nitric acid and ammonia, 125 orains of oxide of irom.
This would scem 1o induce an estimation of 15 of mickel in 1 grains,
or about g per cent,

55 orains of %he mfr’ﬂ]y pafr% of %71@ stone, @ %He analy’(ical treatment
of the two former, afforded,

26



Silica 25
Magnesia 95
Oxide of iron 235
Oxide of nickel 15

595

’ﬂlc unusual increase of weiﬂﬁ in ’(ha result of 9(71@ %'hwe last
omalyscs, no%wijchs’(aml{nj ’(he entive loss of ’fhc suljohw in %'hc ﬁym"(es,
is o?aw'ously owing to jfhe melallic state of jfhe iron combined wml ’(He

sudljohurj as was shown n a fowmw instance.

J ho,w now concluded j(he chefmicol examination of ’fhese fow oX—
’Cmowlinm:y substances, Tt unfw’funa%ely ch'ﬁws fvom ’(he cma@sis

made @ the ?wmh (Hcademicians, of the stone pwsmj(ecl to them @

the (dbbé Badyelay, as well as from that made by FProfessor Barthold,
of %'he stone of gnsisheim N is al variance wij(h ’thaj( of ’Chc (Hea—
demicians, inasmuch as j(he:y found mi%ﬁw magnesia nor nickel, N
differs from that of M. Barthold, as he did not find nickel, but dis—
covered some lime, wml 17 per cent, of alumina, “Ufi%’h 4’@9@4’:1 to ’(hcse
differences, J haw to submit 1o 9(71@ chemicc& world, whe’(he« magnesia
might not have cluded the action of an acid, when the agoregation of
’(he {n%@mn’c pcw’fs of 9(71@ stone was not cles%ygyecl @ treatment wi’ch

ojcash, s 1o %Hc existence of alumina, 7 do not a?aso1u%ely cle@ it;
3@% 7 must observe, that the whole of the carth which scemed to have
any resemblance, however small, to alumina, was at most 3 per cent,
and j(hew seems 300& reason %o comsider i1 as silica, @@sqocc’u'n\q ’rhe
existence of lime in 9(110 stone of gnsisheim, 7 must afmoeal to Fro—
fessor Barthold, whether, SUPPOsing lime a constituent pcw%, sulpha%e
of lime should not have been formed, as well as s«ﬂpﬁa‘b of magnesia,
when suljohwic acid was 3eneva%eél @ iqn{’(i@ 3(710 ecchhs and @m’%cs,
¢nd, as To ’Che wopofr’(ion of alumina, in %71@ same stone, J would ask,
at least, whether it would have been so considerable, if the solutions
foa’mecl @ acids, aj%r %11@ treatment wml po’(ash, Haél been wapom%eél

1o %hc wgw'si’(e Jtymss: not 1o obserwve, %ha% no mention is made of
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any examination of the pvopw’(ies of the carth called alumina, In
the proportion of magnesia, 7 have the satisfaction to find my anal—
_ysis coweqoon& very nw@ w{’fh ’(ha’{ of Professor ZBcw%'how; and, if
wha’c he considered alumina weve supposccl silica, ’Che stone fpwsen’(c&
to the ’ermh Lﬁca&emy, the stone of gnsish@im, and the four I have
examined, would agree very ncm’@ in siliccous woyoy’(ions, ‘LUf%h
wsqocc’( to 3(110 nickel, 7 am confident it would ho,w been found in all,
hac? %he metallic epcw’a'cles been sejoam%ely examined, Bul, whaj(ww be
these variations, the mincralogical ckscwip’cion of the ?wnch Hcademi—
cians, of r. Barthold, and of the Count de Bournon, all exhibit
a sj(friﬁinj confoevmi@ of chamc%er, common 1o each of %hese stones;
and J doubt not but the simﬂm’i@ of componcn% 100,4*’(5, csqoecia% of
’rhc malleable 41103, %@e%heﬂr wml %Hc neay ammfoach of %he constituent
pvopov’w'ons of jfhe ecw’ths contained in each of ’fhc four stones, %he
immediate subject of ’chis Z’?aepc«, will es’ta%’sh very s%vonj evidence
in favour of the assertion, that %hgy have fallen on our olobe. Th@
hawve been found at pio,ccs very remole from cach other, and at yew'ocls
also suﬁcicnj@ distant, The mincm’[qgisj(s who hcwe examined ’(hem,
agrec that ’(hay have mo vesemblance o mineral substances, wowv@
so called; nor ho,w ’fh@ been described @ minc¢a1qgica1 au’(hoqfs, J
would fw’(har urge ’fhe au’{hm’w'c{@ of accounts of fancn stones, and
%71@ simﬂwﬁj@ of civeumstances attendant on such phmomma; hul, o
the impartial it would be superfluous, and, to those who dishelicve
wha%ww %hgy cannot cxﬂain} it would be fwmess, (ﬁ%’cafmp’cs fo ree—
oncile occurrences of 5(711'5 nature wml known p«imiﬁes of vphﬂosoqohy,
it is rue, are a(lwaoly abundant; bul (as %he arl of Bristol has well
ceqwessccl) 9(71@ leave us a choice of &{ﬁwﬁies cguc&@ yeyjﬂcxinj, Nis
howww remarRable, ’(ha’( D, Zﬂﬂaﬁni p who scems 1o 'ho,w {nélulgcﬁ in
these szpecu’la’(hns with most success, should have connected the descent
of fallen stones with meteors; and thal, in the narvative of Jr
Williams, %hc descent of 9(71@ stones near Benaves, should have been
imme&ia’w@ accompcmie& wi’(h a meteor,

o luminous appearance Hav{nj been ?eﬂrcc{wcl clwin\g j(hc flo:y on
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which ’(he stone fell in yofrﬁshiw, it must be admitted, mjfhw mi litates
q_gains’( 9(11@ idea, j(ha’( ’fhcsc stones are %hc substances which pyoolucc
or conwvey %he 1{971’( of a meleor, or ’(ha’( a meleor must mcessm’ily
accompany jﬂlem,“ ye% jfhe stones from Sienna feu amidst whaj( was
imagined lightning, but what might in wa(liiy have been a meteor.
Stones were also found, aﬁw %Hc meleor seen in §ascoq% in july,
1700. And M, Falconel, in ’(71@ memoir I haw olwac@ guoj(cél, velales,
that the stone which was adoved as the mother of the gods, was a
Batilia; and that it fell at the fect of the pocj( Findar, envdopeol
in a ball of five. he also obserwes, %Ha’c all 3(71@ Betilia hacl ’(710 same
origin,

J ought not pwhajos to suppress, that in endeavouring to form an
artificial black coa’c{fnﬁ on %hc interior surface of onc of ’Che stones
from Benares, by sending over it the clectrical harge of about 3z
sguare fect of glass, it was obscrved to become luminous, in the dark,
for necw@ a gucw%w of an hour; and that the tract of the clcc’(¢1ca1
fuid was rendered black, I @ no means wish to 1@ any stress upon
’rhis civcumstance; for T am well aware, jcha’( many substances become
luminous @ e(lec’wiciicy,

But, shouw it ever be discovered %ha% fanm stones ave ac%uang
’Che bodics of meteors, it would not appear so womamajdcal, ’(Haj( such
masses as these stones are somelimes wcpwsen’feclj do mnot pem%m%c
fw%hw inlo %11@ co:rjfh: for meleors move more in a ho*rizon’fc& %Hcm
in a pefvpenolicdcw divection; and we are as a?:soiu’w@ unacﬂuain%eél
with the force which imjods the meteor, as with the origin of the
Fallen stone,

Before I close %his subject, I may be pav’ciculaﬂy e%epcc’(eﬁ to
notice the meteor which, a few months ago, traversed the counjgy of
Suffolk. T was said, that part of 1 fell near Saint Edmundsbury,
and cven ’(ha’( it set five To a co’(%qgc in %Ha’( w'ci%i@, T o,ppeawcl,
from inguiries made on ’fhe sepoj(, %ha% some’thinj, secmin\g@ from

“In the account of %710 stone which fell in ?oﬁujd, no mention is made, cither of a meteor or
lightnino,



5(71@ meleor, was, wml a clggwe of reason, belicved 1o che faﬂen in
%ha adfacent meadows; but %hc time of j(hc combustion of 9(11@ housc
did not cowcspoml wml 3(710 moment of ’(hc meleor’s transition, (4
phenomcnon muéh move wovjfhy of aHention, 71@5 since been described
in %710 @Hﬂosoﬁl{cd ;Motgazim, On %he ngﬂﬁ of 3(710 59(11 of @qwﬂ,
1800, a %o@ whouy luminous, was scen, in (dmerica, to move wi’ch
pfrocligious w’locf@, Ts amoomn’( size was jfha% of a 1@»:9@ house, 70 fee’f
10%3; and its clevation above ’fhe surface of %he ccw’fh, about 200 :ywrck,
’ﬂla 1{971% ywo&ucccl effects little shor’( of sunbeams; and a considerable
clggwe of Hea’c was fd’( ?Zy ’t'hosc who saw i1, bul no clectric sensation,
ﬂmme&{a%ely aﬁw it ﬁisappeawcl in 9(11@ noﬁh—wes’g a violent wshinj
noisc was heard, as if the «phenomenon were bearing down the forest
before it and, in a few seconds aﬁw, ’Chcw was a tremendous cmsh,
causing a wery sensi ble eafrj(hg,uaﬁe, Sem'ch Taeinj aﬁcrwm’&s made in
’rhe place where ’(he burning %Oo@ fell, cvery w\ge’m?ﬂe was found burnt,
or 3»’0&@ scorched, and a considerable po«%’[on of the surface of the
eaﬂr’ﬂl broken up, We hawe to lament, ’cha% %hc o.u%’hoars of 3(71{5 account
did not sacwch chcpw %Hcm ’Chc surface of ’fhe 3¥wnﬂ, Such an immense
%od@, thouoh moving in a hovizontal divection, could not but be buried
1o a considerable éleqojfh, Shouw it have been more %hcm %he semblance
of a ?)oély of a peculia¢ nature, %He 1a7osc of ages may yeﬁlaps offect
wha’( has now been n@1ec’f@&; and s mqgni’fuck and so1i’(a@ sttuation

become ’(he asjconishmen% of fuj(uw phﬂosoqohws,

This leads me 1o spcaﬁ of %he so1i’ca@ mass of wha% has been called
native irom, which was discovered in Eoujﬂl (HAmerica, and has been
described ?ﬁy Don 3@%1’% de Celis, Ts we{gh’( was about 15 Tons, The
same author mentions another insulated mass of the same nature, The
whole account is cxcac&iny@ interesting; but, being olwady pu%’sheol
in %he @hﬂosoﬁiad Jransactions for ’che year 1288, it meeds mot be

hew i @‘P@Q%@Cl

My, Broust has shown jfhe mass pm'j(iculm’ly described, not 1o
be whoﬂy ivon, bul a mixture of nickel and iron. The Trustees of
’rhc ZBw'jcish NMuseum, who are in possession of some fwgmen’(s of
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this mass, sent o the Royal gou’e@ by Don Rubin de Celis, have

done me jﬂle Honow 1o pewnij( me o examine %hefm; and J ho,w 3wa’(
sa’(isfac’w'on in agrecing wijch a chem{s’t 0 jus’(ly celebrated as Ao,

Froust,

The connexion which no,%umny exists between one mass of native
ivon and cmo’(ha*r, immc&ia%ely turns our attention 1o ’fhe native iron
in Siberia, described @ Ballas; and %711'5, we are Told, jfhe Jarlars
considered as a sacved velic, which had CIYO*P‘PQCI from heaven, The
nickel fownél in %he one mass, and ’(he traditional His%ow of ’(710 o%hw,
not 1o compare ’{he 310%1057” bodies of ’Che stone from Benares wijth
5(71@ 31o%u1a¢ concavitics and ’fhe acw%hy matter of %110 Siberian ivon,
tend 1o 9(11@ foyma’(ion of a chain between faﬂm stones and all kinds
of native iron, how far any veal aﬁni’@ exists between ’t'hcse several
substances, very o?ﬂ{ginj friends have afforded me an oemoo«j(uni’g}; 1o
form some judoment T am indebled to My,  Creville and Jlr.
ja’cche%% for poq’%iom of almost cvery Anown nalive iron: and ’rhc

Count de Bournon ho,s done me %he favow pmﬂ’m'culm'@ to describe
’fhem as foﬂows,

@escw’;f?ion of various Kinds of native Jron,

283 ’rhc Count de Bournon,

Zﬂlc 3wa’( number of pcw’(iclcs of iron, in a ﬂpwfcc’fly melallic
state, contained in %Hc stone from ZBohemiaj and ’Chc said pav%ic(les
being so near cach other, naturally lead to some reflections respecting
j(he existence of native ivon, which, @ many minwoloyis%s, is stll
considered as pq’o%’lcma’cical, Lot us suppose for a moment, j(ha’( ’thcse
pcw%iJm of iron were to wppfroach sl move mcwly to eaéh o’(‘hm’, s0
as a%so%’(c@ to come into contact, and in that manner to form a &ind
of chcu'rn, fowecl upon i’(sclf in %he interior poxr% of 3(71@ substance, and

Ieavinj a 3rea% number of cavitics hetween ’ﬂle links of %he chain s0

fowecl, Let us j(hen supposc, ’(ha% %71@ ecw%hy substance wml whiéh ’fhese
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cavities arve flled, Toemj VeTY POYous, and having but a small degree of
consistence, should (as may happen by a vawe’@ of causcs) be cks%ﬂro od.
R ois plam, that Uc sudy a destruction were To take place, the iron
alone would remain; and, being thus left bare, it would appear in the
form of a mass, more or less considerable, of a cellular Testure, and
as it were ramified; such a form, in short, as that in which most of the
native ivons we ave acguainj(cél wij(h ho,w been found, 7%@ it ot be
fair To attribute 1o such an origin, %71@ native ivon found in Bohemia,
a specimen of which was pwsm%e(l @ %710 &cadamy of %gy%cz@ to
Baron Born, and which came, with the rest of his collection, into
’fhe Hcmcls of Mo, _@ww’ﬂe? 7%%; not such also, no’twi’ths’(amlinj ’(he
moewmi’gy of its bulk, be the origin of the mass of native ivon found
in Siberia, near NMount Kemirs, @ ’(ha celebrated Bhllas?

We have cflwaa@ seen, in the resulls of the analyses made by Mo,
howard, of ’fha various stones above described, %ho.’c he cons’(m’@ found
a cerlain proror’tion of nickel mixed wml jche iron ’Chgy contained, ﬂps
civeumstance recalls To our notice %71@ observations %ha% were made 13&9
Mo, Proust, some time ago, ws?oec’(inj the misture of mickel in
’(he native iron of Sou’ch America; and Tends To give some additional
supepoq”( to %110 opinion Hin%eﬁ at in ’Chc foregoing paﬂr@mﬁ}

Tha civcumstances just mentioned, na’(umuy Zave o Ao, fowm’cl,
as well as to me, a desive to know wha’(ﬁw jﬂle native ivon from
Siberia, and that from Bohemia, were also mixed with nickel. Ir.
“howard, conscgucn’d , lost mo time in p«occccimg upon this 1m<poqf’£om%
investigation, The native iron of Siberia pvesm’(s some very interest—
ing pecuflim*i’cies, and 71@5 oﬁen been chewccl to, but has no% et been
p@rowﬂy described; it is ’(chfow wi’ﬂl 3wa9£ pieaswc %ha’( J o.cw jﬂle
foﬂowinj clescfrip’tion of i, and of some o’fhav kinds of native iron,
1o %he élescfrijojcion J haw alwo,cl;y ogiven of %he various stones said 1o
have fallen on the carth

J fecﬂ jﬂle 34’@@%@« sa%isfac%ion in ﬂoinj %his, as ’fhe noble collection

of N, _@wvine contains two specimens of this irvon, in ?eﬁ’fec%
condition; one of which weighs several poumls, and was sent to I,
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Greville by M. Bhallas himself: on this account, therefore, T enjoy

an ad»vom’coge ’c’ha’c many of %hc au’ﬂlovs who che spoﬁe‘n of 9(11{5 iron
probably wanted

One of j(hesc picces has a cellular and ramified Texture, anolcyous
to %ho,’( of some VETY POYOUS and 1{9719{ volcanic scoria: 9(711'5 is ’(He
usual Texture of the specimens of this kind of irvon, which ave pro—
served in ’(he various m{ncmlq";ical collections in gwo«pc, ﬂﬂpn it is
a’(’(cnj(iw@ examined, %Hew may be pcwm’wfl in i, not on@ em«p@
cells, but also impressions or cawvitics, of \94’@@%@4/ or less olezpjﬂl, and
sometimes pwfec%@ round, which appear wia&nﬂy to be the vesult of
%he compression of Ho;rél bodics, whiéh were situated ’thew, and whirfh,
whan ’Chgy came away, 1eﬂ 9(110 surface of ’(hese cavities gw’%e smooﬁb
and having %71@ lustre of poiisheol melal, “here and %hew, in some of
%hese cavitics, ’(hew remains a ’Wcmspawn% substance, of a 301101«!1’571
oreen colour, of whfc’h J shan treal more par’(icuiar@, whan J come
1o %71@ Jescyipja’on of 9(11@ sccond of %110 specimens above mentioned, T
is wvery clear, %ha’( %Hc cavitics here spoﬁen of owe %hciﬂr existence 1o
%his j(mnsqocwen’( substance; and %ha% ’Che fpoh'sh of ’Chc cavitics ariscs
mew@ from ’(71@ compression of ’{he said substance, and is %he natural
conseguence of ils surface having been in peyfec’( contact wi’(h %hajt of
%he iron,

3’711'5 iron is wery malleable: it may be casi@ cut wijﬂl a ﬁn{fe;
and may be as easily flattened or extended @ means of a hammer,
Hs specific 34’@4/1’@ is 6483; whiéh, howwe«, is very much under %ha’c
of iron which has been mew@ melted, and has not been forged. The
specific gravily of the mative ivon of Bohemia, which is nearly as
malleable and as casy To be cut, is still less: 7 found it not o exceed
66, This low &ggwc of \9frcwij£y, appears o be owing pafrj@ to %71@
oxidizement of the surface of the irom, and ya@rj@y to there being, in
’(he interior pow’( of its substance, a number of small cawvitics, which
are oﬁen vendered wisible @ fmc%we, and which haw ’fheir surfaces
also oxidized, The fmc%uw of jﬂp’s iron, pfresan%s ’(he same shining
and sﬂvc@ whi%c colour as 9(71@ common cast iron, known @ %He name

33



of whi’fa cast iron; but its grain is fmuch smoojﬂlw and finer: it is
also much more malleable when cold, Bergman says %ho,’( %his iron is
brittle, w'hcfn hea’(cél o a ved hea’(, J haw f«rcguen’(@ tried i in %ha%
state, and have cons%cmj@ found it to be malleable. The same remark
may be ajoqoh'c& b %he native iron fﬂrom Sou’fh America; and also To
that from Bcn@al,

The second of the two specimens mentioned above, and which weighs
several poumls, ?vescnj(s an asjoec’c %Ha% differs, in some wsjoec’(s, from
’(ha’( of jche pwce&inj specimen, The most considerable pcwj( of it forms
a solid compact mass, in which theve is not to be perceived the smallest
appearance of pores or cavities; but there arises upon its surface, a
kind of ramified or cellular ya«r’(, similar, in cvery wswc’c, 1o ’(he
specimen aflwaﬂ\y described, and we@whczw comﬁe’ce@ connected wml
jfhe substance of j(he mass i’(sdf,

Jf ’che comfpac% fpcch of ’(his picce is examined wi’ﬂl aHention, i
will be ewcwccl that it is mot cn’(wc@ CO‘WL‘POSGCI of iron in the
melallic s%a%e, ?au% that 1t is mixed with mcw@ an eguol gucm’a@
of the ’cfromspcwm’t substance of a 3@1101&/1511 green colour, (somcjames
also of a oreenish \yenow,/ cflwac@ spoken of in the c&scwp’aon of
the other specimen, This substance is mixed with the iron, in such
a manner, that if the whole of the former could be removed, the
remaining pcw’( would consist mew@ of iron in %he melallic state, and
would pyescﬂnj( jfhe same cellular appearance as 9(71@ pyece&inj specimen,
and the vamified or cellular part of the specimen now described,

This s’(on:y paﬁ, scqoam’(e& from the ivom, appears in the form
of small nodules, 3ene¢a11y of an irrcoular shapc, but somctimes
mcw@ 310%10:7”: ’(11@ ho,w a pcfrfec%@ smoo’(h and shinmj surface,
s0 as wvery often 1o fpwsenjt the appearance of small balls of olass;
a circumstance that has led Mmany persons to suppose them the result
of a veal witvification, Some of ’(hcse nodules haw several {‘Y“T’@UIGA’
face%s, pro&uce& Ey %he compression of ’chc iron in whiéh %11@ were
enclosed; but 7 have mever obserwed in them, any appearances that

CO‘uch 100&1 me %O SUS‘P@C% %h@ hacl %h@ 511,911%05% %0%41@%@ WHO.%@‘UGY %O
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assume a determined ctys%auim form,

This substance is cﬂwo:ys move or less ’Cmnspawn%, R is suﬁcien%ly
hard to cut glass; but has mo cffect upon guartz. TR is wery brithle:
its fma’(uw is usucﬂ@ conchoici; but 7 could mot perceive ’(ha’c it broke
in any pm”w’cwﬂcw divection, in such a way %Haj( 7 could comsider ’the
fmcj(uw as a natural one, T becomes clectric @ ffric%ion, Ns specific
oravity is from 3265 to z300. N is very refractory: T Rept i1, for
some time, efxposcél foa él@wc of hea’( suﬁcicn’@ s’wonj to oxidize, o
a considerable clep%h, 9(110 iron cruci ble in whiéﬁ it was placecl, wi’(hou’(
its having unclm:gom any alteration, axcefp% j(haj( of having acguiwcl a
3¢ca’(w olg_qwc of in’wnsi@ in its colour, Ms ’(mnspcwcngy was not at
all &iminisha&, J %hifnﬁ, ’t'hcwfow, ’Chcw is mot ’ﬂle smallest veason %o
allow any wo?m%ﬂi@ 1o ’(he opinion ’fho,’( it oujhj( fo be considered as
a kind of 31ass,

Of all substances Hi%hefr’(o known, j(ha’( wml whiéh it scems 1o
have the greatest cmcflw, is the ycw&o% (the Jp:ysoh’(e of chnw,)

o whwh some mineralogists have referved . The vesull of I,
fowcml s oma@sts of 11, is necw@ the same as hat of the oma@sw of
the pcwo‘laj{ made by ’va ﬁawo’ﬂl

The hawlmss and infusi ?)ﬂi’gy of %111'5 substance are nccw@ %he same
as %hose of ’(Ha pefriclo’r; bul 1t scems %o haw a m’fhev less clggwe Ojc
specific gravity: that of two wvery perfect crystals of peridot, 7 found
to be fwm 3340 to 3375 iﬂlc ctys%anim fowms of ’(ha substance ch
described, if cver we shoum be able to determine ’(hem, would clear up
our doubls ws«pec%ivnﬁ %he “““1993 between %710 two substances. ﬂf we
consider 9(71@ compo.c’( po;r% of ’rhc specimen now treated of, pw’ricuicw@
’(71@ s%fronj conmexion %ha% appears Yo exist between ’Che iron and %he
’Cmnspawnjc su%s%cmce, and %710 3vca% resistance we experience whm
we a’fjccfmp’f to sejocwo.’ce them, we cannot 11@170 beino swrpw'sccl/, that
almost all j(bhe specimens of ’dp’s mass of metallic iron ’t'ha’c Haw been
%voujh’( to gwropc, are in jfhe cellular state c&waa@ described, owing

appm’mj@ to the Total, or almost total, destruction of the %mnsepawn%
substance, But, besides ’fha ﬁ@ﬂi@ of %711'5 substance, ’rhe specimen in
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guesj(ion Hehos very much to e%plaifn ’Cha above civecumstance, inasmuch
as many of the nodules of the ’fmnsycwcn’c substance belonging o i1,
are in a stale of veal cbcomposﬂion, In %ha% state, ’(11@ are chanje&
into a whi’(@ opaguc substance, whiéh/. upon %einj 1{9719@ pyesseﬂ or
sywczecl between the fingers, crumbles into a 39’1’9{@ cl@; powélmz This
clecompos{%{on may be observed 1o hawe taken ﬂplacc in various degrees:
in many of jche nodules, %71@ substance is fmcw@ become fwame, wi’(hou’(
%e{nj fmuéh altered in its appearance; whewas, some of jchose whiéh are
in a state of compicj(c ﬂecomposi%ion, arc of an ochreous reddish ycﬂow
colour; it is, howcwn casy 1o &is%inﬁuish ’Cha% ’(his colour does mot
Wlonj to %Ham, but is owing only to %he oxidizement of %hc adfacent

«paﬂr’a’cles of iron,

From ’(110 above observations, it will not be ch'_fﬁcuﬂ To conceive ’(he
possi bility of the total, or mearly total, destruction of the transparent
substance; and also, 9(11@ appearance 9(71@ picces of iron must naturall
present, when deprived of it T cannot help observing likewise, that
%hew appears To exist a very m’wm%@ omalqﬁw, between ’(hese trans—
pawn% nodules and j(hc jlo?nﬂes 7 described as making pcwj( of ’rhe
stones said 1o hawe faﬂcn on %he eofrﬂl, This omolw, j(houﬁh not
a very strong one, may lead us %o suppose that the two substances
are similar in ’Cheifr nature, bul %haj( ’Che 310%105 are less pure, and

contain a \9%@%@4/ gucm%’[@ of iron,

Tha native iron from @ohemia is a compacj( mass, similar To ’(he
compac% pcwj( of 9(11@ 1@4:9@ specimen of iron from Siberia, whiéh has
_just been described: like thal, also, it contains a number of olobular

odies or modules; bul They are mol in such greal proportion as in
bod dules; but They are mot reat proport
%71@ Siberian iron, TH@ are besides pwfec’dj opague, and very much

resemble %He most comfpacj( of ’(he 310%1@5 %elonjinj to ’fhe stones said
to haw faﬂen on 9(11@ ecw’ﬂl,

* * * * %

Examination of %710 Jron j:from Sou%h America,

30



J have cflwac@ observed, ’(ha% my e%pew’men%s coincided wi’(h %Hose
of M. Froust, e oblained 50 orains of smﬂ«pﬁa’(e of nickel, from
100 of ’(111'5 mass, ?ﬂle process J haw s0 fwgwn’d\y mentioned, 31’013@&
me 80 grains of oxide of iron from 62 of the metal; which indicates
about z5 of mickel, or aboul 10 per cent

Examination of ’(He Siberian Tron,

100 grains of %his iron, gave 12z of oxide of iron: henee, it shouw
contain about 1z per cent of michel,

The 3enow substance %eionﬁinﬁ to jﬂp’s iron, was omalysecl in ’Chc
same way as the olobular bodics, and the cmf%hy pcw’(s, of the stone

fvom Benares,

The pvoporj({ons, wsuwnj from %he cmalysis of 5o grains, and

fﬂrom some pywious exjowimcn’fs on o’ﬂlw pm*%idcs, were,

Silica 22
ﬂ/éctgncs{o, 135
Oxide of iron 85
Oxide of nickel 5

+95

Examination of 9(11@ ‘ZBohemiom Trom,

265 grains of this metal, left aboul 15 grain of ecwﬂ]y matter,
insoluble in mitric acid; and, ?39 ammonia, afforded 30 orains of oxide
of iron, in&ueinj an estimation of mo:rb 5 of nickel,

Examination of Jron from Sen@a1, %*rmgh% 119 _@cnewﬂ O'fam, and
given to me @ A, fa’téhe’(%,

In jﬂp’s exqoeerimen’t, 199 grains of oxide wevre pwoﬂueeﬂ from 1z
grains of metal: hence, there may be an estimation of 8 grains in ug,
or between 5 and ¢ per cent of micRel.
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0l * % ol *

T will appear, from a collected view of jfhe pwccch'nj pages and
aujﬂloeri%ies, %Ha’t a number of stones asserled 1o hcwe faﬂen under
similar civecumstances, have yyecisc@ the same chavacters, The stomes
from Benares, %hc stone from yoﬁishiw, %Ha% from Sienna, and a
fvogmen% of one from ‘ZBohefmia, haw a relation fo cach o%heer not 1o
be gws’a'omol

ist, Th@ 'haw all ﬁya’i’ces of a pccuucw cho.mc’(w,
25@, They have all a coating of black oxide of ivom,

5:119, Th@ all contain an angy of ivon and nickel. Gind,
ﬁﬂy, The ewr%hs whiéh serve to %hafm as a sort of connec%inj

medium, cow*es?oo"ncl in their nature, and mcwly in their pyoyo«’c{ons,

Aorcover, in jf'he stones from Benares, Ryw’%cs and 310731&%4’ bodics
are axcee&ing@ distinet, In ’Chc o%hws j(he:y are more or less c?aﬁnijre;
and that from Sienna had one of its olobules %@’cms?ocwe%j(, Nbeteors,
or 1{911%{@, atended ’Che descent of 9(71@ stones at Benares, and at
Sienna, Such coincidence of civeumstances, and 9(110 ungucs’doname
authorities 7 have adduced, must, T imagine, remove all doubt as %o
’rhc descent of jc’hcsc 59(0@ substances; for, to disbelicve on %he mere
3¢wncl of imompwhcfnsi %ﬂi’@, would be %o cus?ujw most of %710 works

O:f %Q%U’Y@,

%swc%{nj %he kinds of iron called native, %Hgy all contain nickel,

¢ mass in Sou%h (America s honow, ho,s concavitics, and appears
1o have been in a soft or wewinj state, because i1 has veceived various
imepressions,

The Siberian iron ho,s 310?3u1a¢ concavitics, in pcw% Alled m%’h a
’rmns«pawn% substance, which, %71@ wopw’(ioncﬂ gucm%i’gy of oxide of
iron excep’(ccl, has mcw@ the comqoosi’a'on of the olobules in the stone
from Benares,

The iron ffro‘m ZBohemia aaﬂlews to m%hy matler studded wiﬁl
Jﬂo?nﬂcw bodics,
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¢ Sencoal ivon had been completely mutilated before it came
¢9 pretey

under my examination,

From jchesc fac’ts, J shaﬂ draw mo conclusion, but submit jthe
foﬂowinj guerics,

151, fo.w not all foﬂcn stones, and wha’c are called native irons,
’fhe same 07{91’%?

25@, Gre all, or any, ’fhe pvo&uce or %710 bodies of meleors?

Gnd, lastly, 27\/61971’( not %he stone from ywﬁshiw haw formed a

meteor in vggions Yoo clevated 1o be discovered?

Spem’mens of j(710 Benares and yovﬁshiw stones haw been clcpos{%ecl,
by the President, in the British Museum,



