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I. 4 Differtation on the Hiftory of Sugar. By Profeffr 
‘BECKMAN*. 

"Proven Saumaife, Voffius, Deufing +, and other 
learned men have written on the hiftory of fugar, yet no 
one who has read and examined the opinions, difputes, and 
arguments of thefe authors will deny that it is ftill very de- 
foetive and obfcure. For this realon, and as no article of 
commerce, whether we confider the immenfe quantity of 
it ufed in different parts of the world, the great number of 
perfons employed in the cultivation of it, or in preparing 
and felling it, or the large fums expended annually in the 
purchafe of it, feems more worthy of having the hiftory of it 
cleared up, I refolved to try whether, after the attempts of 
fo many writers, I could produce any thing new or certain 
on the fubjeét; efpecially as many new obfervations, which 
may have efcaped thefe authors, can now be drawn from 
books of travels, and works on natural hiftory. It may alfo 
happen, that what the antients have faid on the fubjeét can 
be rendered clearer and more intelligible by a new revifion 5 
for the hiftory of fugar has been involved, by learned men, 
in fuch a confufion of words and things foreign to it, that it 
eae no little time and labour to feparate truth from proba- 
lity. 

id our fugar is the effential falt of that plant called by 
botanifts /accharum officinarum, ‘or arundo faccharifera, the 
queftion whether this plant was indigenous in that part of 

* From the Tran/adions of the Royal Society of Gottingen, vol. v. 
+ Salmafii Exercitationes Plinianz, p. 716. 916.; and Exercitationes 

de Homonymis, p. 109. 
If. Voffii Obfervationes ad Pompon. Melam: Hage Comit. 1658. gto. 

. 266. ; 
¥ Antonii Deufingii Fafciculus Differtationum: Groninge 1660. 12mo. 
p- 479- Theophrafti Hift. Plantarum illuftrata a Joh, Bodeo a Stapel. 
Amftelodami 1664, p. 109. 

Az the 



4 Differtation on the Hiftory of Sugar. 

the world known to the antients, ought to be difcuffed before 
we inquire whether the antient Greeks and Romans were 
acquainted with fugar; for, if it could be proved that the 
fugar cane was traniplanted:m modern times from the new 
to the old continent, there would be no occafion for difpute. 
But this point, as might be eafily fhown, has been neglected 
by moft of thofe who have attempted to write on the hiftory 
of plants; and fuch an error has been lately committed by 
a man of learning, who entered into a difeuffion refpecting 
the Greek and Latin names of the potatoe (taberofum fo- 
lanum), which, without all doubt, was tranfplanted into 
Europe from South America. In regard to the fugar plant, 
it is indeed certain that it grows fpontaneoufly in many parts 
of Afia and Africa; for it can be eftablifhed, by incontro- 
vertible proofs, that fugar was made in Europe before it was 
known in America *. It is poffible that the Greeks and the 
Romans may have been acquainted with a plant abounding 
with {weet and pleafant juice which grew fpontaneoufly im 
various places; and as the word faccharum, which, without 
doubt, fignifies fome fweet juice, occurs frequently in the 
writings of the antients, it is worth while to inquire whether 
the /accharum of the antients was the fame as that which we 
ufe at prefent. . 
What the antients called faccharum, fakcharon, fakchar, 

or fukchari, was a white fubftance, fimilar in confiftence to 
falt, and which, like falt, broke under the teeth. It had a 
fweet tafte, but lefs fo than common honey. It was found 
in Arabia Felix, but the beft was found in India; and it was 
brought alfo from theremoteft parts of Ariace and the coun- 
try of the Borygazi. It was not made by art, but was pro- 
duced by a reed, in the form of gum, or adhering to the 
canes in natural concretions. The largeft of thefe with which 
the autients were acquainted were in fize equal to about that 
ofa walnut. In the time of Pliny, Diofcorides, and Galen, 

it was employed only in medicine f. , 
This 

* Voyages de Monf. Chardin, a Rouen 1723, 8vo. vol. iv. p. 34 :—Quant 
au fucre, je crois qu'il y en a eu de tout tems aux Indes. Je fai bien que 
cela eft fort contefté,— mais je tiens le contraire, fondé fur ce qué le fucre 
croit partout dans les Indes abondamment, aifément, excellemment, et 
non pas comme les fruits que l’on tire des pais éloignez, qui ne. viennent 
jamais fi bien, lorf{qu’ils font tranfplantez loin de leur fel. Une autre 
raifon, que j'ai encore plus forte, c’eft que le fucre fe trouve nommé et 
ordonné en cent endroits des anciens écrits de medecine Indiens, Perfans, 
et Arabes. : 

+ Plinii Hift. Nat. lib. xii. c. 8, edit. Hard. vol. i. p. 659 : Saccharon 
et Arabia fert, fed laudatius India; eft autem mel in arundinibus collec; 

tum 



Differtation on the Hiflory of Sugar. 5 

This is all that the antients have left us in their writings 
refpecting faccharum. It is indeed fhort and defective, but 
let us try what certain information can be drawn frommit. 
The name itfelf is of no importance in determining the quef- 
tion, for antient names ‘have often been applied to new things 
with which the antients were unacquainted. For this reafon 
then, though the name be the fame, there may be a great 
difference between our fugar and that of the antients. Nor 
can any arguments be adduced from the origin of the word, 
fince it is altogether unknown, and as there are fome who 
believe, and ‘not without reafon, that this appellation was 
given to various vegetable juices found. naturally in a con- 
crete ftate on the plants which produced them *. 
-’ The plant which produces our fugar, as well as that which 
produced the /accharum of the antients, may, in fome mea- 
fure, be referred to that clafs of plants called in general reeds 
(arundines), and grows in the fame parts of the Eaft Indies 
and Arabia from which the antients procured theirs. But 
their /accharum was not formed from the expreffed juice, as 
is the cafe’with that which we ufe at prefent, but was col- 
leéted, in the manner of a gum, upon the reeds themfelves. 
This circumftance, however, may even be called in queftion 
by thofe who with to fearch only for truth, and to feparate 
what is certain from what is doubtful. For Galen himfelf 

tum gummium modo, candidum, dentibus fragile, ampliffimum nucis avel- 
lanz magnitudine, ad medicine tantum ufum. 

Diofeorides de Medica Materia, lib. ii. c. 104, edit. Saraceni, p. r72:— 
Kareiras de re nat caxyapay, yds ov peritoc evIvdia G@emnyoros nas Ty Evdaiperv Apa 
Chay Evpirnopnevoy EM Ta KAAGPAWY, OAOLOY TH TUS ATE AAT, Kos Spavornevoy Uma TOI 
sours xabaren oi dre. Eft et quoddam mellis concreti genus, quod faccha- 
rum nominatur, quodqne in India et Felici Arabia in arundinibus repe- 
ritur, confiftentia fali fimile, ac dentibus etiam falis modo fragile. 

Galenus de Simpl. Medic, Facultar. lib. vii. c. 9. edit. Charterii, vol, xiii. 
P- 207: Kar 70 canyap xarovprevov Sep EF LyDag TE Kat THo EvBaiprovos ApaCiac xoileTate 
Thepirnywras prey wo pact, Kardpeote, ect JE Th Kas aUTO MEAITOS ELdos. HETOY jLEV 

ow Eri, nto map yaw yavuv. Sed et faccharum, ut vocant, quod ex India 
atque Felici Arabia convehitur, concrefcit quidem, ut aiunt, circa calamos, 
et ipfum mellis eft fpecies minus certe noftrate dulcis, fed aflimiles ei vires 
obtinens, &c. 

Arriani Periplus Maris Brythrea, edit. Stuckii, p. 5: Efaprieras de cumnbangy 
HOt AO THY Eow TOMMY TH Apiaxuns Xas Bapuyal wy, Eig TH AUTH Ta GIEPUY EA TOP 

YEN WpoywpouyTra aro THY ToTWY céTOG, Hat OpUCd—— Kee (AEAL TO AeAUpAIVOY, TO AEw 
youtvoy caxxapt. Ex intimis locis Ariaces et Barygazorum, in hac eadem 
ulteriora emporia ex more folito deyehuntur varie res, ut frumentum 
oryza—et mel arundineum, quod faccharum dicitur. 

* The celebrated Plaz, in Program. de Saccharo, Lipfie 1763,\ adduces 
the opinion of Reifke refpeéting the name fuccar, viz. that it is of Perfian 
or Indian and not Arabic extraction ; and that it.was brought, together 
with the thing fignified, from India to Arabia, 

A3 a: feems 



6 Differtation on the Hiflory of Sugar. 

feems to have entertained iome degree of doubt when he 
fays,—*‘ it forms itfelf into concretions, as we are told, 
around the reeds.”’ This account alfo may be rendered ftill 
more {fufpicious when we reflect upon the many ridiculous. 
things which both the antients and moderns have related re- 
{pecting articles brought from diftant countries by merchants, 
who, for the moft part, are interefted in concealing the reak 
nature of their merchandize under falfe accounts. _Nor do 
I fee any arguments to confute thofe who might affert that 
Pliny and Dio!corides were deceived by merchants; fo that 
thefe two naturalifts believed the /aecharum, which was an’ 
exprefled juice, condenfed by art and the help of fire, to be 
a certain kind of gum. This doubt I, indeed, cannot re- 
move; but let us try whether we can produce any thing fa- 
tisfactory by adopting Pliny’s opinion, that the antient /ac- 
charum was the work of nature, and not of art. I fhalk 
therefore inquire whether our fugar-cane ever produces fugar 
fpontaneoufly ; which, indeed, feems not at all improbable, 
fince we have camphor both in a natural {tate and produced 
by art. This queftion, indeed, may be determined by the 
teftimony of thofe who in India have made this an object of 
their attention. 

Hernandez, in a book which he wrote on the plants of 
Mexico*, relates that he had heard that fragments of fugar 
were found fometimes adhering to the tops of the canes. 
Matthiolus + alfo fays, that he had heard from men worthy 
of credit, who had vifited the ifland of St. Thomas and 
Madeira, that in thofe iflands the fugar is found in a con- 
crete ftate, like gum, on the fugar canes, by the exuding 
of the juice, and not unlike that made by art called /ugar 
candy. John Langius } faw alfo fugar canes, brought from 

* Hernandez Thefaurus Nove Hifpanie : Rome 1651, fol. lib. iv- c. 14. 
p- 111 :—Audio nafci fponte fua apud Argentarium, quod vocant, fumen 
arundines facchari, arborum magnitudine, quibus (quod dixcrat Plinius 
in veteri quoque orbe evenire) vi folis expreffi facchari orbiculi fuprema 
parte adherefcant. 

+ Matrhiel Opera, edita 4 C. Bauhino: Bafiliz 167 4, fol. epiftol. lib. i. 
p- 76:—Sed an quid pluribus de his difputandym, cum multorum tefti- 
monio jam notum fit in infulis, quas Canarias et Divi Thome appellant, 
in iifdem fane calamis, a quibus faccharum exprimunt, illud etiam per fe 
gigni, et aperto arundinis latere, manare, et gummi modo coalefcere ? qui- 
bus facile fubferibunt ii, qui hoc zvo in Indiam navigant- Etenim ad 
Bethecalsm Indie utrumque jam vendi affirmant. 

tL. Langii Epiftelarum Medicinalium Volumen tripartitum,.Hannoviz. 
1605, 6vo. p. 320: Vidi quoque ex Madera in Hifpaniam allatas arundines, 
quibus faccharum purum accreverat; qnod feparatum, ne reliqui decoctio 
vilefcat, non nifi magni yeneunt. 

Madeira 



Differtation on the Hiflory of Sugar. 9 

Madeira to Spain, to which fugar was adhering in a pure 
concrete form. Amatus Lufitanus* writes, that the juice 
fometimes exudes from the fugar cane and concretes in the 
fame manner as refin or gum, and not unlike lumps of fugar 
candy; and that the fame thing happens not only in India, 
but in Madeira, the ifland of St. Thomas, and the Canaries. 
Bauhin + likewife tells us, that there are fometimes found in 
that part of the cane called by modern botanifts the eyes of 
the leaves, grains or tears of fugar, of the fize of peas, re- 
duced to a concrete ftate by the heat of the fun, fometimes 
pellucid, and fometimes candied and not pellucid. John 
Cottzus t¢ alfo believes, from works publifhed in India, that 
the fugar is produced fpontaneoufly on the canes at Bethecala 
in that country. 

That no doubt may arife on account of the fize of the con- 
cretions, which Pliny fays were fometimes as large as a wal- 
nut, I fhall here obferve that this might be eafily accounted 
for, fince the drops adhering to the leaves, being melted by 
the heat of the fun, might fall down and be united into one 
mafs. Manna concreted in this manner was feen by Nie- 
buhr in Arabia §. 
We have therefore a fufficient number of teftimonies 

which feem to confirm the account given by the antients of 
their faccharum. 1 am acquainted, swede with no later 
authors who faw fugar in that form; and Rumph || denies 
that any of this kind 1s to be found in India: but that author, 
who examined with great attention the nature of the fugar 
cane, affigns a reafon, not at all improbable, why fugar is 
never now formed fpontaneoufly on the canes. The planters, 
he fays, do not fuffer the canes to attain to a fufficient age 
for the exudations to be produced, becaufe the cane every 

* Amati Lufitani Enarvationes in Diofcortdis de Medica Materia Libros : 
Argentor, 1554, gto, p.2273—Veteres faccharum dixerunt fal in arun- 
dinibus colleétum; nec ab re, cum in ipfis arundinibus non quidem fiftu- 
lofis, fed fucco plenis, magno zftu, fuccus foris attrahitur, et ibidem ac 
refina vel gummi-in ipfis arundinibus denfatur ac concrefcit, fimilis omnino 
faccharo cando diéto, hodie arte parato, vel fali dulci, unde multi illum 
falem Indicum appellabant. Nec tantum in India hoc evenire novimus ; 
fed etiam hocie in infulis Madere et $. Thome ac Fortunatis quas Caa 
narias di€tirant. ~ 

+ Cafp. Bauhini Theatrum Botanicum: Ba/liz 1658, fol. p. 298. 
} Cofai Annotat. ad Mejuce Libr, 1. Secret, Med. Difliné. 1. in initio: 

Saccharum antiquorum ex eadem planta provenire, ex qua noftrum fac- 
charum vulgare, difces ex Ind. commentariis; adhuc enim apud Bethe- 
calam India tale-videre eft, iifdem arundinibus {ponte adnafcens, ex quibus 
reliquum purius atque impurius conficitur. 
§ Befchreibung von Arabien: Copenhagen 1772, p. 146. 
|| Rumphii Herbarium Amboinenfe, pars v, p- 190. 

A4 year 



8. Differtation on the Hiftory of Sugar. 

. year becomes more woody, and lofes its beft juice. .. Befides, 
_he thinks it probable*that the juice might exude from the 
_canes more eafily and more frequently, in. the warm regions 
of Arabia Felix and Indoftan than in the iflands of India, 
which are more expofed to rains... in)aal 
There are, howeyer, ftill other caufes of doubt; for even 

_if we allow that the fugar cane fometimes produces concre- 
tions, yet it is not probable. that: they, poffefs the fame, pro- 
perties. as, thofe which. the antients. afcribe to theirs.. .For 
example, thefe.concrete drops, on account of their melleous 
Nature, ought, according to. every appearance, to be rather of 
a vifcid and fticky nature than brittle ; and this doubt appears 
to me of more importance than that propofed by fome learned 
men who have compared the medical properties. of the antient 
_and modern fugar. . For though fome. afcribe the, fame qua- 
_lities to our fugar as thofe for which, the antient., phyficians 
extolled theirs, .yet many aflert. that there.is fo great a differ- 

~ence, that they believe the two fubftances to have been to- 
tally. different *.. But, in my opinion, there muft neceffarily 
be a great difference between frefh fugar formed fpontane- 
oufly, and juice exprefled by great force, and afterwards in- 
fpiflated by the help.of fire,-and purified by the addition of 
various fubftances.. Many,particles are no doubt deftroyed 
_ by boiling, and many are thrown ont with the feum, as the 
-juice cannot otherwife be formed into a cryftalline mafs, 
fince the particles, which are too mucilaginous and oily, and 
‘in the feparation of which confifis the refining of fugar, op- 
pole cryftallization too much. It is indeed not poffible in 
any other manner to produce our common white fugar, 
which is forced to cryftallize; but the cryftals are exceed- 
ingly fmall, and, by their cohefion, form a continued mafs. 
Befides, all thofe who have made experiments on the nature 
of new fugar found in it all thofe medical virtues + extolled 

fo 

* Diofcor. lib. c. Eos te euno:rev, eurouaryoy, SeSey vars nar mode wperouy nuciy 
wEndn@peerny Kas vEdpoug. xabasper DE xat Ta Tag Kopag EMIGKOTCUITA EM pLOpAEvoV. 
Ett faccharum alvo idoneum ‘et ftomacho urile, fi aqua dilutum bibatur; 
vexatz vero vefice renibufque auxiliatur; quin et ijilitum ea difcutit que - 
pupillis tenebras offundunt, i 

zalenus, lib. c. Saccharum affimiles melli vires obtinens, quod ad 
abftergendum, deficcandum et digerendum attinet; porro quatenus néc 
inimicum ftomacho eft, ceu noftras, nec fitim afferens, ea tenus ab illo fub- 
ftanria differt. Conf: Galeni Metbodus Medendi,\ib, viii. c. 4. edit. Char- 
terii, vol, x. p. 141. 

+ See Vojius ad Melam, p.271, where may be found the following quo- 
tation from Julius Landus :—Arundines incolz (puto, in infula S. Tho 
me) maturas et recentes comedunt jejuni, voluptatis gratia, ac etiam his 
de cauilis, ut inquiunt, quod folvunt ventrem, jecur refrigerant, fitim 

auferunt, 
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fo-much by the antients. Thofe therefore who, from the 
reafons I haye adduced, may be.inclined to believe that the 
{ugar of the antients was the fame-as that now in ufe, will 
be readily perfuaded that the antient {ugar differed in nothing 
from ours but in boiling alone, and defpumation, according 
to the phrafe employed by chemifis. 
_. In my opinion, the antients were acquainted with a certain 
{weet th Annes collected from reeds; but it cannot be proved 
an a manner fufiiciently fatisfactory’ that it was the tears of 
the fame cane or plant from which our common, fugar is 
rocured ; efpecially fince there are many kinds of reeds found 

in India which exude melleous drops. Left this conjecture 
fhould appear to be too remote from the truth, I fhall relate 
what a jefuit who had travelled through the fouthern, part of 
America wrote to’ Francis Mar. Piccolo: ‘That in India 
melleous dew was fometimes fo common. that it formed itfelf 
on reeds in great abundance, and might thence be colleéted 
with very little trouble. He tafted thefe drops, and found 
that they were perfeétly fimilar to fugar in every refpeét ex~ 
cept the colour *.” ‘ 

In relating the accounts given by the antients of /accha- 
rum, I purpofely omitted the words of Alexander of Aphro- 
difias for two reafons: firft, becaufe they are wanting in all 
the Greek editions of that author, and are found only in the 
Latin tranflations;.and therefore it is impoffible to fay what 
his opinion was. In the fecond place, I omitted the paf- 

fage 

auferunt, albos etiam faciunt dentes. Nimirum res eft fuaviffima, neque 
cum facchari arundinibus que ,.Rom# venundantur, comparanda. Puer- 

pere etiam utuntur offa ex pane primum torrefaéto, deinde in fucci arun- 
dinum ultima coétura pofito. Superaddunte vitellos,quod is cibus amiffas 
vires maxime reficiat, ac ftomachum et inteftina recreet ventremque paul- 
Jatim molliat. 

% Letires édifiantes V. Recueil, p. 264: Dans le mois d’ Avril de May et 
de Juin, il tombe avec la rofée une efpece de manne qui fe congele et qui 
ss'endurcit fur les feuilles des rofeaux, fur lef{quelles on la ramaffe. J’en 
ai gouté. Elle eft un peu moins blanche que le fucre; mais elle en a toute 
fa douceur.—We are told alfo that the fame thing takes place in the king- 
dom of Chili. See Yidaure in Compendio della Storia Geographica Naiurale 
e Civile del Regno el Chile ; Bologna 1776, 8vo. p.13 : and the German 
tranflation, Hamburgh 1752, 8vo. p. 23. 

~ + Alexandri Aphrodifii Problemata, oninibus Siudtofis non minus utilia 
quam jucunda, Greece et Latine Yoannis Daccioné Studio illufiraia: Parifiis 
1541, r2mo. lib, ii. § 78. p. 70-6 :—Quod facchar Indi appellant, mellis 
coagulum eft, fole cogente rores, convertenteque ad mellis dulcedinem. 
Quod idem monte Libani fieri certum eft. Fit facchar id proximum falis 
Jobulis, candidum, fragile, vim id quoque tergendi purgandique melli 
milem habet, et,‘coétum ritu mellis noftratis, non zeque atque incoctum 

purgare poteft. Cibo tamen ita aflumtum aptius,ad alendum eft.—There 
. 1s 
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fage here alluded to, becaufe it is evident that Alexander of 
Aphrodifias thought /accharum to be the fame as that fub- 
fiance called at prefent manna; for he fays, Mellis coagulum 
eft quod facchar Indi ppellant quod idem in monte Libani 
Jieri certum eft. But Libanon produces fruit-trees, and not 
canes that yield fugar, And we are told by Galen, that fuch 
abundance of honey was found on the leaves of the trees and 

' fhrabs of Mount Libanon, that the hufbandmen ufed to fing, 
*< Jupiter rains honey *.” Alexander of Aphrodifias, there- 
fore, alluded to manna, which he called faccharum, or fac- 
char; but manna, though it has an affinity to fugar, is @ 
fubftance totally different. 

But it is poffible that the antients may have been ac- 
quainted with fugar, to which they gave fome other name; 
and there are even Jearned men who think that fugar is to be 
underfiood in various patlages of the Greek and Roman au- 
thors, where they fpeak of honey procured from reeds, of 
Indian falt, and of a fweet liquor obtained from the roots of 
canes. There can be no doubt that the antients confidered 
their fa chazum asa kind of honey. Whatever was fweet, 
the anuents called honey; ard for this reafon, latter ages 
beftowed the fame appellation on every thing endowed with 
peculiar fweetnels. In this manner, manna is called a*ra- 
melt by Athenzust, or rather Amyntas: befides, from 
manna diluted with water in the fame manner as honey, 
they made a kind of beverage which they praifed as being 
fweeter than honey. No wonder-then if they thought /ac- 
charum, which was found in fpontaneous concretions upon 
reeds, and colle€ted in that form, to be, as well as manna, 

is preferved in the library of our univerfity a very fcarce French tranfla~ 
tion, entitled, Les Problemes d’Alexandre -pbrodife—tvaduits de Grec en 
Francois par M. Heret, a Paris 1555, Svo. where the preceding paflage is 
thus tranilated, p. 93 :——Ce qu on appelle fucre d’Inde eft un lopin de miel 
fait pr le foleit coagulant la rofte, puis la conver ift en douceur ce miel, 
Ce gue certainement fe fait zu mont de Libon. Ce fucre premierement eft 
blanchi, puis devient friable, et prefque femblable aux motes de fel. Aufli 
ha il puiffance de nettoier et purger femblable au miel. Mais sil eft cuit 
comme le miel de noftre pais 11 ne peut purger ainfi que s'il n’eftoit cuit; 
toutefois fi on le mange en cefte facon, il eft plus propre a nourir. Comp, 
Fabricii Bibhioth. Greca, vol. iv. p. 74. 

* Galenus de Aliment. Facultat. 111. 38. p. 119. tom. ii. Bafil. 1559 :— 
Meminj me aliquando cum eftate fuper arborum ac fruticum herbarum- 
gue folia mel quam plurimum fuiffet repertum, agricolas velut ludentes 
ceciniffe Jupiter melle pluir. Apud nos vero raro id contingit, in monte 
autem Libano quotannis perfape. Jtaque coria fuper terram extendentes 
ac arbores excutientes, quod ab eis defluit, excipiunt, et ollas ac fiétilia 
melle implent, vocantque id mel rofcidum et aerium, dporoutrs xas aepomeers, © 

+ Lib. xi, Deipnoloph. edit. Cafauboni 1597, fol. p. 500.3; Lheo- 
phrafti Opera, edit. Heinfit: Lvgduni Bat. 1633, fol. p. 474. F 

a king 
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a kind of honey. But when I confider every thing that the 
antients have faid of honey found on reeds, I can difcover 
no certain arguments by which it can be proved that it was 
the fame with our fugar, 

Among the fragments of Theophraftus, there is one pre- 
ferved which treats of honey. That author, as he generally 
does, has diftinguifhed with more care than other authors 
all the kinds of {weet fubftances known in his time. He, 
however, comprehends them all under the appellation of 
honey. The firft (fays he) is that which 1s made on 
flowers; the fecond is that which falls from the atmofphere 
upon plants of any kind ;. and a third is formed upon reeds.” 
The firft kind which the author here {peaks of, is, without 
doubt, that honey extracted by bees from flowers ; the fecond 
is a melleous dew, which, no doubt, belongs to the manna 
of the moderns; and the third feems to be the /aecharum of 
Pliny and the Greeks, of which I have hitherto been fpeak- 
ing. But nothing can be drawn from this paflage to eluci- 
date the hiftory of our fugar *. Megafthenes fays, according 
to Strabo, lib. xv. that honey is produced in India on reeds 
without the labour of bees. The words of Ifidore ¢ con- 
vey as little information: come formerly was a kind of 
dew, and was found on the leaves of reeds; and hence Virgil 
fays, Haétenus aérii mellis celeftia dona. Even yet, indeed, 
it is found in a concrete form, like falt, adhering to branches 
of fhrubs in India and Arabia.” Seneca exprefles himfelf 
almoft in the fame manner:—* It is faid that honey is found 
in India on the leaves of reeds, and that it is produced éither 
by the dew of heaven or by the fweet juice of the reeds 
themfelves. Our herbs alfo have a property of the like kind, 
and the honey is fought for and collected by infeéts fuited by 
nature for that purpofe t,”” &c.—Thefe words appear to me 
to be at any rate worthy of notice, as they confirm what [I 
have already afferted, that the origin of /accharum was little 
known to the Greeks or the Romans, fince Galen and Seneca 
fay exprefsly that they related merely on report a circum~ 
ftance which was therefore uncertain and lefs probable. 

As Diofcorides compares the gst found on reeds to 
falt, and Paylus Agineta§ makes mention of Indian /alt, 

, ; which 

* Bofe, formerly profeffor, agrees with me in this opinion. See his 
Osia Wittembergenfia Critico-pyyfica, Differtat. hab. 1739, p- 16. 
+ Origines, lib. xx. ; 
t Epift. 84. edit. Lipfi, p. 549. 
§ Pauli Aeginete Opus divinum, Albano Torino Fiteduenfi Inierprete, 

Bafilie 1532, fale lib.ii, c 54, p- 952 Speaking of a toulucts of the m4 
? c 
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which differed neither in colour nor fubftance from common 
falt, and which was faid to be endowed with a melleous tafte, 
many men of learning have been induced to believe that this 
falt is the fame as that called /accharum by Diofcorides, 
Pliny, and others. But, even if we allow this to be true, we 
learn nothing from it ‘that can illuftrate Pliny’s account of 
Jaccharum ; for the Indian falt is recommended by Paulus 
/Bgineta only to thofe whofe tongues are rough and foul, to 
whom I do not know whether any fweetnefs can be of fer- 
vice, whether procured from reeds or from any other plant. 

It now remains that I fhould confider that fweet liquor 
which the Indians are faid to have made from the roots of 
reeds. This beverage is mentioned’by various authors both 
Greek and Latin. Solinus, indeed, tells us that this reed 
was of a prodigious fize; but Voflius very properly obferves, 
that the fize which he afcribes to the Indian reeds or canes 
could not be that of our fugar cane. It is therefore probable 
that Solinus either committed a miftake in afcribing to thefe 
large canes a juice which in reality was exprefled from a 
much fmaller kind of reeds, or that the liquor alluded to was 
the produce of a plant quite different from that which pro- 
duces fugar. But fome verfes of Varro extolled by Ifidore*, 

and 

he fays—Archigenes et: fal Indicum huic ufui adhibuit, quod fane co- 
lore et fubftantia nihil a communi fale diffidet, fapore vero meliteum eft; 
lentis vero ejus falis magnitudo, vel ad fummum fab quantitas comefta, 
affatim atque protule humeétare prodeft,—The fame author, lib. vii. p. 388, 
fays: Quin etiam faccar quod vocant mel, quod ex Felici Arabia inve- 
hitur, non tam dulce quam noftras eft, fed equales ei vires poffidet, neque 
fiomacho moleftum eft, neque fitim conciliat. Avicenna, fen. i. can. 4. 
tract. 2) c. 231+ fpeaking of foulnefs cf the tongue in fevers, follows 
Paulus Aegineta: Aut teneat in ore falem qui afportatur de India, et eft 
in colore falis, et dulcedine mellis; et fumat de eo, fecundum quod dixit 
Archigenes, quantitatem fabz unius. 

* Pfidor. Ovzgin, lib, xvii. c. 7: In Indicis nafci arundines calamique 
dicuntur, ex quorum radicibus expreffum fuccum bibunt, unde et Varro 
ait: 

Indica non magna nimis arbore crefcit arundo: 
Illius e lentis premitur radicibus humor, 
Dulcia cui nequeunt fucco concedere mella. 

Nobody acquainted with Latin. will deny, fays Voffius, that there is 
fomething here in the firft line which muft offend every ear not vitiated. 
Saumaife increafes inftead of curing the fault, when he reads Indica nant 
magna. WVollius thinks that the reading ought to be: 

Indica non magna minus arbore crefcit arundo, 

To the fame fubjeét belongs the following line of Lucan, Pharfal. iii, 
pee eae 

aie Quique bibunt tenera dulces ab arundine fuccos, 

I fhall fubjoin alfo the words of Pomponius Mela, lib. 3. c. 7:—Tam 
pinguis 
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‘and fome expreffions alfo of Strabo *, feem to prove that the 
Indian reeds were of an immenfe fize; though fome doubt 
may be entertained refpecting the opinion of Varro, as the 
words are faid to vary in different editions of the book. Nor 
can there be any doubt but that there are many kinds of 
reeds from which a fweet juice may be exprefled equal in 
{weetnefs to honey. But the principal reafon why I cannot 
affent to the opinion of thofe who believe that the liquor of 
the Indians was made from our fugar cane is, that no recent 
author has praifed the melleous juice of the roots, which are 
flender and not very fucculent. Nor did Rumph ever hear 
in India, that a fweet and potable juice was expreffed there 
from the roots of either reeds or trees. The antient Indians, 
had they known our plant, would, without doubt, have ex- 
preffed from the trunk or ftem a potable liquor, as the nar- 
row or {pongy part is fo full.of juice that it may be fucked 
out with great eafe. But I do not fee how thofe could be 
refuted who might affert that the antients were deceived in 
this point by travellers, and falfely imiagined that the juice 
exprefled from the ftem was contained in the roots. Nay, 
this opinion might be confirmed by this circumftance, that 
Rumph himfelf, who certainly examined and was well ac- 
quainted with every thing relating to the nature of the fugar 
cane, its form and fize, imagined that the tops of the canes,» 
which for the moft part incline towards the ground, might 
have been confidered by the antients as roots +. And this 
opinion acquires fome weight when it is known that the part 
of the ftem neareft to the root or the earth contains the largeft 
quantity of juice, as appears from the account of Rauwolft 
and others. 

This 

pinguis alicubi et tam feracis fli, ut in ea mélla frondibus deffluant, lanas 
filye ferant, arundinum fifa internodia veluti nevia, binos et quedam 
ternos etiam vehant. 

* Strabo, lib. xv. ex Eratofthene: Tove de furious xaprrous, yevacBar aor~ 
Aus, nab Tas pilag THY puTwY Kab KLaAIC A Tw LEYAAOY KaAdoW YAUKEIAS Ko pucee 
nas Elnces YAraivojxevov Tou UdxTos Tos HAs, TeuT ExmiMToVTOG EX Asoc, KoL Tow 

aorupiov. Fructus autem arboreos multos gigni, radices ftirpim, pre- 
fertim magnarum arundinum et natura et decoctione dulces effe, aqua a 
folibus tepefacta, tam calefti, quam pluvial1.—Thofe defirous of being ac~ 
quainted with the various kinds of reeds known to the antients may con- 
fult Theophraft. Bodzi a Stapel. p. 480. 

+ Herbarium Amboinente, vol. v.-p. 188. 
t Befchreibung der Reife Leonh. Rauwolffen; Frank. 1582, 4to. lib. 1. 

c. 4¢ p- 53» The author, fpeaking of Syria, fays: ‘* Sugar canes grow 
exceedingly well here, and in other places in the neighbourhood. The 
canes in fize and height are not unlike our canes, but the interior part of 
them, and particularly at the bottom near the roots, where they have moft 

: : firength, 
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This effay might appear very defective if I paffed over in 
filence the opinion of Saumaile * refpecting the fugar of the 
antients, which has been adopted by many learned men. 
This author endeavours to prove, by a variety of arguments, 
that the antient /accharum was the fame as the modern /ac- 
char mambu of the Indians, and the tabaxir of the Perfians 
and the Arabs. I fhall not, however, adduce all the proofs 
which he employs, and which have been frequently quoted’ 
by others, but confine myfelf to a few obfervations. As I 
never had an opportunity of feemg, as far as I remember, 
the fugar called mambu, as none of it has been imported 
into Europe in my time, we mult confider it to be that men- 
tioned by thofe who have been in India, and who have often 
feerr tabaxir. i 

The tree which produces it, and which is very common 
in India, is called by botanifts arundo bamiust. Between 
its joints a fweet sisi juice exudes, fometimes in a large and 
fometimes a fmaller quantity. Every tree of this fort does 
not, however, exude that liquor; but thofe only which grow’ 
in Bifnaga, Betecala, and part of the province called Mala-~ 
bar ; and for this reafon many who fpeak of this tree, or reed, 
fay nothing of its fugar. This liquor, when found in a con- 
crete flate, is fometimes blackifh and fometimes of an afh 
colour, but on that account is not confidered to be of a worfe 
quality. Acvording to the teftimony of Indian, Arabian, 
Perfian, and Turkith phyficians, the tabaxir is of fervice-in 
external and internal heats, and alfo fevers and dyfenteries. 
In the time of Garcias ab Ortot, whofe words I have hi- 
therto ufed, this tabaxir was as dear as filver. The name 
facchar mambu fignifies the fame as fugar of mambu, as the 
Indians give the name of mambu to the reeds or branches of 
the tree that produces it. Pifo§ derives the word tabaxir 
or tabarzad, for fo it is read in Rhafes, who lived in the 

ftrength, they are full of an agreeable excellent juice, and for this reafon 
ere purchafed at a dear rate by the Turks, Before they begin to ufe 
thefe canes, they {trip off the long leaves and cut away the dry part at the 
top, fo that the remaining part, which is good, and full of {ap, is fearcely 
an ell in length. Some of them carry about with them through the ftreets 
canes prepared in this manner as our boors do pipes, and cutting off bit 
after bit, and peeling away the rind, chew them publicly with great plea- 
fure ; for at the bottom near the root they are very fappy, and as tender 
between the tecth as a lump of fugar.” 

* Salmaf. ad Solinum, p- 719. 
+ Pomet Aufrichtiger Materialift, Leipaig 1717, p. 114+ 
3} Aromatum et Simplicium Medicamentorum Hittoria, Antwerpie 

E574 P> 49. 
§ Piaz de Saccharo, p. 5. ¢" 

ninth 
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ninth ceritury, from the Perfian langage, and explains it 
by the expreffion (lac lapidefcens), petrified milk; but Gar-. 
cias calls it (bumorem laéteum), milky juice. 

I thall now proceed to the opinion of Saumaife, which I 
allow to be extremely probable. Tabaxir is a juice which 
fpontaneoufly concretes in the manner of gum on very tall 
reeds; it is faid to be fweet, and, like the facchearum of Pliny, 
to be ufeful only in medicine. The name /ucchar feems to 
have been given by the Indians fince the remoteft periods to 
the juice of this reed, and latter ages have beftowed the fame 
appellation on the juice of our fugar cane, becaufe, when 
condenfed by the help of fire, it approaches very near in ap- 
pearance to the fugar of the mambu. Some of the young 
reeds of the mambu are fo fpongy and abundant in juice, 
that they are chewed with great avidity by the common 
people on account of their agreeable tafte. “ But fome very 
weighty reafons prevent me from agreeing in opinion with 
Saumarfe: for, in the firft place, that the reed called bambu 
is a tree of fuch a fize that canoes may be formed of it, is no: 
argument; for it can by no means be proved that the reed 
of which Selinus and Diofcorides fpeak, is the fame plant 
from which they colleéted their /eccharum : nay, Solinus 
fays in exprefs words that the Indians {queezed from the 
roots of this reed a potable juice, But more modern bota- 
nifts and travellers, whofe veracity is unqueftionable, and 
who were well acquainted with the tree, deny that any fweet 
and potable juice can be exprefled from its roots. Such of 
the antients as have {poken of the India reeds, and prefling 
juice from them, have never mentioned /accharum: on the 
other hand, thofe who exprefsly mention /accharum do not 
fay a fingle word of {queezing juice from it. Befides, though 
the juice of the young plants be of a fweet. and agreeable 
tafte, yet the tears which exude near the joints, and are 
condenfed by the heat of the fun into the form of white pu- 
mice ftone (for fuch it appeared at leat to Pifo), have no 
{weetnefs at all, or rather a peculiar tafte a little aftringent, 
and fimilar to that of burnt ivory *, For this reafon Rumph, 
who often tafted tebavir in India, afferts that he found no 

* Gul. Pifonis Mantiffa Aromatica, c. to. que adjnnéa eff Pifonis Libris 
de India utriufyue Re Naturali et Medica; Aiftelodami 1658. fol. p. 1862 Arundives mambu adolefcentes medulla levi, fpongiofa et liquida (non adeo faréta ut vulgares canne faccharifera) referte fant, quam vulgus 
= faporis gratia avide exfugit. At ubi arundines ha procera et annolie 
te fuerint, liquoris contenti {ubftantia, color, fapor, et efficacia mutatur (ficut in nuce coco adulta etiam fieri videamus), atque paulatim protruy~ ditur foras, et juxta internodia-vi folis coagulatur. 

{weetnefs 
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fweetnefs in itj»and that! it approaches much nearer to amyli | 
than to’ fugar or falt. LET oo Week D128 a 

In the laft place, whatever kind of fubftance the /accha- 
rum of the’ antients may have been, it was not well known 
either to the Greeksior the: Romans. It was not in‘common 
ufe,, and: employed-only'in'medicine. Nor do we read of 
any other fweet fubftance being ufed for feafoning food, 
making fweetmeats, -and preferving fruit, than honey, in_ 
which apples of all kinds and even flefh were preferved *, - 
The antient phyficians alfo mixed honey with their medi- 
cines.in order to render them moré palatable. But even — 
this circumftance feems fufficient to’ prove that they were 
not acquainted with. our fugar, which without doubt might 
have been employed much more conveniently both for food 
and in medicine. It is true, indeed, that many things ufed 
for feafoning were employed firft in’ medicine, and were | 
then, after a long interval, introduced into cookery. Thus, 
{pirit of wine and grain were long recommended for the ufe - 
of medicine under the name'of agua-vite ; in the like man- 
ner, coffee, tobacco, and many other things that now minifter 
to the luxury of our tables, or are in common ufe, were firft ’ 
known as medicines. Even oranges were introduced into ~ 
cookery only at a late period among the Romans, and were 

- not commonly eaten, Oranges, faid Pliny +, are not eaten 
but as: a remedy for poifon; and they were put into ward- 
robes with ‘clothes in order to give the latter an agreeable 
fmell {. Nor does the ufe of oranges, which in modern ~ 
times are fo neceflary in food, that the art of cookery would | 
be ata lofs could they not be procured, oceur as feafoning - 
in the work of Apicius. We have’ reafon therefore to con= 
jeCture that /accharum was known and ufed as a medicine, © 
but not as food. But as the antients prepared a beverage for 
which they before ufed common honey or aérial honey, 
called at prefent manna §, why fhould they not have tried 
faccharum m the fame manner? for though they had not ” 
feccharum altogether purified, yet itis evident that the tafte - 
of even impure fugar would have been more agreeable than © 

‘that of the above naufeousemanna. \ Nor is it probable that 
the antients, had they known fugar, would have abftained 

* Columella, lib. xii. c-10: Tlud in totum precipiendum exiftimavi, 
nullum effe genus pomi quod non poffit melli fervari; itaque cum fit hee 
res interdum zgrotantibus falutaris cenfeo, &c. See alfo Apiczi lib. i, ce. 83 
Ut carnes fine fale quovis tempore fint recentes. ; 

Plin. Hift. Nat. lib. xii. c. 3. 
Athenzus Deipnof. lib. iii. c. 7. 
Athenzus, lib. xi. p. 500. . 

4 ‘ae fart 
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from it on account of its dearnefs, when they fpared nothing 
in. their feafonings that could gratify the organs of. tafte, 
Pepper, for example, was fold in large. quantities.at more 
than, its: weight in gold or filver*: neverthelefs, it was fo 
much.efteemed ‘that it was the moft common of all {pices, 
and. it.is fearcely ever omitted by Apicius in fx hundred 
difhes.—-Our {ugar was therefore unknown to the antient 
Greeks and Romans. | ' 

NM. Defeription of a Dwarf of a very remarkable Conforma~ 
| tion: By Baron F. Von WurmB, late Secretary to the 
» Batavian Society of the Arts.and Sciences in the Ifland of 
Javat. 

A FEW years ago there was feen at Batavia a native of 
the ifland of Bali t, named Kitip, who was fo fmall, and at 
the fame time’diminifhed in fo fymmetric a manner, that he 
deferves to be confidered as one of the rareft phenomena in 
the animal ceeconomy of nature. ‘ 

His whole length amounted only to two feet eleven Inches 
Englith meafure, or about 33% Rhinlandifh inches; and the 
reduction of his body on both fides fo regularly alike, that 
the opinion of Buffon refpecting the power of fimple parts 
a¢tine on both fides with equal force, from which arife the 
double parts on the expanfion of the animal body, feems to 
be fully confirmed. The head, though by far too large for 
the body of this dwarf, and which might have fuited one of 

‘fix feet, exhibited in other refpects nothing remarkable. 
His countenance, confidering his race, was not difagreeable, 
as the features feemed to exprefs a grave and not unpleafant 
difpofition. His hair was long and black, but here and there 
a little gray, becaufe he had already attained to the fortieth 
year of his age. Like tnoft of his countrymen, he had no 
beat, His fkin was of a brownifh colour. | His fhoulders 
were broad, and his cheft ftrong. The belly had the ufuat 
form, only that it was too much contracted towards the 
ower part. His arms were too long in proportion to the 
body, and a little twifted or turned outwards. The lower 
part of the arms was only half as long as that above the 

“* Plin. Hitt. Nat. lib. xii. c. 7. 
''4 From the Tranfaétions of the above Society. —* : 
» t Bali or Balei is one of the finall iflands lying on the eaft coaft of 
Java, the inhabitants of which carry on a trade in flaves with Batavia, 
nd procure in retura fuch articles as they ftand in necd of. This ifland 
FA called alfo Leffler Java. 
, Vou. XI. B , elbow: 
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elbow: the hands were ‘fhort, broad, and of a round’ forte 
before. © Phe fingers confifted of round {tumps, which w e 
totally loofe, withont being ftrongly conneMted with the Boke 
of the hand behind, and ahich were capable of no movement. 
They were furnifhed with, nails, and confifted of the’ third 
tow only of the finger joints, as the firft and fecond- were 
totally wanting. Each hand had fix of thefe fhapelefs fin- 
gets 5 two ftanding clofe together in the place of the hittle 
finger, and the other four in the place of the thumb, the 

- fore, middle, and ring finger. The bones of the hand were 
bent a little outwards, by which means the fift appeared 
round, and the back of it fomewhat. hollow. © This “fmall 
cavity was of oreat fervice: to: little Kitip on aceount of the 
fhortnefs and immobility of his fingers, efpecially at the time 
of his meals, as he ufed the back of his hand inftead of afpoon ~ 
in order to convey rice and other food.te his mouth.’ His 
legs were remarkably fhort; the feet feemed to have grown 
out from; them quite folid; for, though their motion, gaye 
reafon to fuppofe the exiftence of the bone of the leg and 
ifchia, there was, however, no external appearance of them, 
The knees were entirely wanting. The feet were fhort and 
broad. Each foot had fix toes fimilar in-form, to the fingers, 
and which. had grown out in the like manner—but with this 
difference, that they were connected with the feet by a fmall 
part of their round furface, and that the two, which, fteod im 
the place of the little toe adhered fomewhat to each other, 

This dwarf was born of well proportioned parents at Squo- 

ati, in the ifland of Bali, in the year 2740 He never had 
the {malleft,imtercourfe with the female fex, nor fhowed the 
leaft. inclination for it. It appeared, however, that, he, wag 
far from having been neglected by nature in, this, refpe&s 
and that his continence arofe rather froma, an. opinion he en- 
tertained, that if he denied himfelf the gratification of inter- 
courfe with the fex in this world, he would obtain a. more 
perfect body in the next, but that om this, fide the grave 
he would remain a deformed dwarf. However much he wag 
convinced that Nature bad negleéted him, at. his. bisth,, he 
neverthelefs believed fhe had given herfelf the: trouble to, pre- 
ferve him: by.a miracle, which took place foon after he waa 
born. He related, inthis refpeét, that his mother, afhamed 
of having brought fo deformed a child into the world, re- 
folved immediately to deftroy him, but found to her afto- 
nifhment, when the attenapted,to commit this barbarous deed, 
that her child was completely invulnerable. ‘This miraculoug 
circumftance-filled her with aftonifhment, and conduéted her 
back to parental duty. 

The 



Direétions for Tanning, @e. 19 

The following are the proportions of this dwarf, according 

to meafurement:—The whole length 2 feet jpiaches. From 

the foles of the feet to the’ commencement of the thighs 9+ 

inches. Length of the fyot.3 inches, height of the foot 24 

inches: breadth of the foot before 3. inehes. Length of 

the arny 10 inches. From the elbow, to the joint of the 

wrilt 5 inches; from the joimt of the wrift.to the «ip of the 

middle finger 2 inches, : Lengch and circumference of the 

finger | of aninch. Length,and civcumference of the thum' 

zinch, Diftance fiom thetip of the thumb, to the tip of 

the little finger 3) inches. Breadth of. the fhoulders 1 foot. 

Length of the head g inches. Circumference of the upper 

partof the arm g:inches; circumference of the wrilt!5 inches; 

of the neck 12 inches; of the!-body at ithe nipples of. the 

breaft 2 feet 6 inches; of the body atthe navel 2 feet 

& inclies ; of the thigh 1 feot 7 inches; of the ancle g inches. 

8 
oases 

Ill... Direé&ions for Tanning all Sorts of Hides and Skin, 

according to. the new Proce/s introduced by Mr, Wi. Des- 

MOND. Communicited by the Author.© = . 

SIR, New Palace Yard, Sept. 26. 

T AM flattered: to find that you approve of the Direétions for 

Tanning; it is certainlyemy with that this:procels fhould be 

pa ever known and: praétifed: as poffible:, The extent 

fuccefs with which itis‘and has been carried:on during 

the Jatt’ three or four, years by; fome of the principal tanners 

im Warwickthire, Staffordtbire, and: other neighbouring 

counties, may ‘be fufficient imdticements’ to all tanners: to 

make the experiment, and convince themfelves that lea- 

ther, equal if not fuperior in quality to the’ beft hitherto 

known, may be manufactured in about as: many days as it 

generally requires months to tam iv well im the ufual way, and 

with lefs: expenfe of labour. M4, 
Tanners in beginning the new procefs are apt to be ftartled 

at the ep of bark which it /eems to require; buta little 

reflection and experience foon fatisfy them that, whatever 

mode they adopt, the fame quantity of bark ts necefiary. to 

tana pound or any given weight of leather, and -that the 

bark is much lefs habe to be watted or lof in the new than 

in the flovenly old mode: they alfo find that; by proper _ma- 

nagement, they can give ae hides an additional mah 

2 equa 



20 * DireGiions for Tanning 

equal upon an'average to ten per cent. upon each more than 
in the ufual way: ET RET O83 
A hide, to be’ properly tanned, muft have imbibed the 

quantity of fanning neceffary to faturate it; and whether it 
receive that quantity in one or in eighteen months, it can 
make no difference in the quality of the leather, but a very’ 
materia] one to the manufacturer. ibd 

The opinion that fo many months were neceflary to tan 
hides, was founded on the clumfy and injudicious mode of 
throwing the hides and bark together in the pits; but this 
opinion 18 now rapidly giving way, and probably will, with 
your affitance and that of other feientific men, be totally 
exploded in lefs time than was hitherto required to tan a 
hide. Tanners will be much imdebted to you for your en-' 
deavours to undeceive them; and the public, I think, muft 
be ultimately benefited by the gencral adoption of this 
procefs. 

T am very refpectfully, ‘ 
Sir, 

Your hamble and obedient fervant, 
Alexander Tilloch, Efq. Wrtiram DesMonp. 

Direcions for Tanning. 

AS that part of the preparation of hides and fkins, pros 
perly called tanning, confifts in impregnating and faturating 
them with a principle obtained from tan, by which they 
acquire ftrength and firmnefs, preferve a fufficient flexibility, 
and ‘become indiffoluble and incorruptible in water either hot 
or cold; fo the nature of this procefs is, 1{t, To afcertain, by 
a fimple and certain criterion, fuch fubftances as contain the: 
faid-principle: 2dly, To extract it from them, to feparate it 
from every other principle by which its effect might be im- 
peded or counteracted, and to give it the degree of ftrength 
neceffary for the intended purpofe: 3dly, To difpofe the hides 
and {kins for the introduétion of this principle: and, qthly, 
To impregnate and faturate them completely with the fame 
in lefs than a tenth part of the time ufually employed in tan-. 
ning ; allwhich operations are performed in the following 
manner + tari) Viel eo" t k 

Provide five veffels, called digeffers, of any convenient 
materials and dimenfions, with an aperture at the bottom of 
each : Jet them be placed near eachother, and elevated upon 
tiillages or otherwife, fo that a pail or other f{maller veffel 
may be placed under them, ll the digefters with tan, that 
isyp% is 
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38 to fay, with the bark of certain trees, of oak for inftance, ’ 
cut fmall, bruifed, or ground to a coarfe powder. Pour water 
on the tan in the firft digefter, where it may ftand fome time, 
or be drawn off immediately. This liquor is to be poured on 
the tan in the fecond digefter; and drawn off as before; then 
on the tan in the third digefter, and fo on until it comes 
through-the tan in the fifth and laft. The liquor is then 
highly coloured, and marks from fix to eight degrees on the 
hydrometer for falts. This liquor is to be ufed for tanning 
the thickeft hides; and may, for want of a more chara¢ter- 
iftic name, be ealled the tanning lixivium. It has this pe- 
euliar property, that if you take a {mall quantity of it ina 
glafs, and pour on it a few drops of a folution of animal glue, 
the liquor, which before was clear, becomes turbid, anda 
whitifh fubRance falls to the bottom of the glafs. The pre- 
cipitate thus obtained, by means of the folution of glue, is 
4 fure indication that the liquor contains the tanning prin- 
ciple; for this reafon, that glue being of the fame nature 
with the fkins or hides of which it is made, whatever fub- 
ftance unites itfelf indiffolubly with the former, will do fo 
likewife with the latter. 

~ This folution is made by diffolving a little common glue 
in water oyer a moderate fire: by means of it, not only oak 
bark; bit alfo the bark of feveral other trees, fuch as the 
lane-tree, cheftnut-tree, the American hemlock-tree, pop- 
ar, élm, willow, &c. as well as divers fhrubs and plants, 
fuch as myrtle, fhumach, &c. all which I call tax, are found 
to contain the tanning principle ; and by employing the fo- 
jution as above, it will, inall cafes, be eafy to afcertain whe- 
ther any given fubftance contains this principle or not. 
‘In the courfe of thefe lixiviations two things will be ob- 
ferved. 1. The liquor running from the firlt digefter, at 
length lofes its colour. If in this ftate you take a little of it 
in a glafs, and repeat the former experiment, the liquor no 
Jonger becomes turbid, but remains clear; which fhows it 
contains no more of the tanning principle: but if you pour 
into ‘the fame glafs a few drops of a folution of fulphate of 
iron, the liquor becomes thick and black. This liquor is not 
to be poured on the tan in the fecond digefter, but is to be 
laid by, and wfed for the depilation, or taking off the hair or 
wool, as will be more particularly deferibed hereafter. It is 
diftinguithed by the name of gallic lixivium, becaufe it ap- 
pears to contain the fame principles as galls. 
‘The liquid fulphate of iron is obtained by diffolving a {mall 
7 aa of iron in oil of vitriol diluted with water, or by dif- 
olying greem copper as in water. This folution ferves to afcer- 

suites B3 ; tain 
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tain fuch fulsfiances as contain. the gallic principle. . Lime: 
water will alfo-produce this efigét. to. blind Mae 4 
When the Jiquor ceafes to grow black by the mixture of 

‘the fulphate ef iron, it will be ufelefs to, pour any more, water 
oa the tan)in othe firtt digetter.... This, tan, being exhaufted 
boik of the tanning and gallic prmciples, muft be removed, 
and ‘neiv-tan putin its place. 9) a) el po) oot dauowd 

- 9.-Yeu will obferye that the liquor, after rmmning through 
all the digetters, at laft grows weak. Add to your ftock of 
tanning lixivium all, the liquor that marks from fix'to, eight 
degrees on the hydrometer. . What proceeds, afterwards from 
the lafi digelter .18,to be poured on, the; new; tan in. the fink. 

’ Then the freth ,water is to be. conveyed on the tan in the 
fecond dizefier, and the liquor of the, firft to, be laid by, while 

it marks) fix or/eight degrees on the hydron;eters and jadded 
to the tanning lixiyiam, which muft always, be carefully fe- 

parated from; the gallic, In. this manner, the tap/apjall the 
digefters may be:renewed, and 'the lixiviations contipued. 

The, number of thefe, lixiviations, .as well ag the mode of 
making them, may be varied at) pleafare ; the effential point 
is to repeat them fo as to give the liquor a fufheient degree 
of concentrations; which may)be determined, by the hydro- 
meter, and proportioned to the quicknels, required,.im.the 
operation, and.the.chicknefs,.of the hides and {kins to. be 
tanned; all which experience will foon teach.) As,all kinds 
of tan are not equally good, it will fometimes: happen that 
fix or more _filtrations will be neceflary.to obtam.a Pian 
of fix or eight degrees : in this cafe, as.well as where a greater 
quantity of liquors required, the number of digefters is to 
be increafed, and the fame method, purfued as aboye; and 
when a weaker hxivium is wanted, three or oun Ghresipns 
will be fufficient. ..; wianut toupil sr: bes 

The, perfon, who, dire&s, thefe lixiviations fhould be pro- 
vided with the folution of clue and folphate of, iron, already 
decribed, in order to afcertain the qualities,of the different 
lixivia, as well as with a hydrometer‘or greometer, properly 
graduated, to determine their degree of concentration er {pe- 
cific gravity. | : bag souls wpil ode a0 

‘°° Cow Hides, Ok Hides, Bre 
é nN “lidsp 27! 167 being >» a} i. 

1. Wofhing and Fiebivsan spay Dovid be..wathed in 
yunning water, well cleaned, at | flefhed im the nfual ways. 

2. Depilation, or, taking off .the Hair. —Immerfe the hides 
for two or three days in a vat filled with the gallic lixivinm, 
and a mixture of fulphuric acid, or oil of vitrial; marking 

66 degrees on the hydrometer for acids, and IHG BARA 
cia 8 4 . 10, 
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tion of 1 to T0005; that is, one part of vitriolic acid toa 
thoufand parts of .gallic lixiyium; or 1 pint to 125 gallons. 
During this. immerfion,, the hair is detached from 132 hides 
in fuch a manner, that you, may eafily know when they are 
to be taken out of the vat, that is, when, the hair. is quite 
oofe. It is then tobe fcraped off with the round knife on 
Bia nave bea, y ehos Th i, ie i tgs, 
_3- Raifing—When raifing..is,neceflary, which is feldom 

if Bn immerfe pecteieg for si twelve hours in 
wat filled with water, and a five hundredth part ofits vo- 
pe of mineral acid, of the fame quality as the former, and 
the operation of raifing or {welling is done... ,, 4j.) 
pein ow the chides: repeatedly, and ufe the round knife 
then they are fully prepared for tanning. fot ool 
. 5: Tanning.—The remaining part of the, procefs confifts 
in tanning, properly fo called: for, which purpofe, fteep the 
hides for fome hours in a weak lixivium of only one or two 
degrees ; toobtain which you may take that which runs 
from the fecond digefter, or fome that has been, already ufed 
or tanning. ‘They are then to,be put in a ftronger lixivium, 
where in a few. days they will be brought to the fame degree 
of faturation: with the liquor in ‘which they are immerfed, 
The ftrength of the liquor being then confiderably. dimi- 
nifhed, it muft. be renewed ; and when the hides are com- 
pletely faturated, that is, fully tanned, which is.known by 
‘Cutting off a bit of the edge, remove the leather, and let at 
dry flowly in a fhady place. ) . 

Calf Skins, Goat Skins, Be. 

1. Fleth them with the knife, and work them in tunping 
water, like the others. ma 

2. Steep them in lime water, in which there fhould be 
paore lime than the water oan diffolye at once. What is not 
diffolved will fubfide to the bottom, but muft be mixed with 
the water, by ftirring it feveral times.a day. 

3. Afier two or ee days, remove the {kins: when the 
hair is found quite. loofe, {erape it off on the horfe; wath and 
prefs the fkins well, until the water running from. them is 
perfectly clear, and the lime totally extracted, 

~ 4+ Steep them finft in a weak Jixivium, then tan them as ~ 
above; but obferve that the tanning lixiviam mui not be 
near fo ftrong.as for the hides, sie > 
Lime is ufed for thefe foft fkins imftead of the mixture of 
gallic lixivium and vitriolic acid, for this reafon, that the 

id always fwells the leather more or lefs, amd becaufe the 
i. may. be mare eafily gates from them, by wathing 

4 7 an 
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and compreffing them, than from the thick hides, which 
when limed are harfh and apt to crack, if the lime is not to- 
tally extraéted before they are tanned. ; an 
’ Amongtt the different modes of immerfion, which may be 
praétifed in the courfe of thefe operations, the beft way feems 
to be that of fufpending the hides and fkins vertically in the 
lixivia, by means of tranfverfal rods or bars, and at fuch a 
diftance afunder as not, to touch each other in any one point. 
Tf they are laid out one over the other, according to the com- 
mon praétice, they will require frequent bandling, m order 
that all the parts may be equally faturated, and to prevent 
the folds or plaits that would otherwife be formed in them: 
all this would occafion a confiderable lofs of time and labour. 

In fome cafes it will be found expedient to mix frefh tan 
from time to time with the lixivium; this and other modi- 
fications, fuch as the various ftrengths of the lixivium, the 
raifing or not raifing the hides, the ufe of the gallic lixivium, 
&c., which may be found neceffary, will depend on the ftate 
and quality of the hides and fkins to be tanned, as well as on 
the purpofes for which they are intended : all thefe confider- 
ations muft be left to the judgment of the manufadturer, but 
do not in any way alter or change the principle on which 
this mode of tanning is founded, . 

Befides the very great favings in point of time and labour, | 
the leather tanned according to the above method, being 
more completely faturated, will be fonnd to’ weigh heavier, 
to wear better, and to be lefs fufceptible of moifture, than the 
leather tanned in the ufual way, 

THE following additional explanations may be of ufe to 
thofe to whom {cientific terms and chemical operations are 
‘not familiar. city 

1. Refpecting the number, the difpofition, and the di- 
menfions of the digefters, Five or fix of thefe veffels are fuf- 
ficient to fhaw, by way of experiment, the nature of the 
‘procefs, the different principles contained in the bark, how 
they are to be diftinguifhed and feparated from each other, 
&c. But when the bufinefs is condu&ted on a permanent 
and extenfive fcale, a much greater number will be neceflary, 
not only for the purpofe of fupplying the required quantity 
of liquor, but alfo for fpending or completely exhaufting the 
tan, particularly in cold weather, or if hard water is ufed, 
and the bark not ground fine enough. I would recommend 
twelve digefters at leaft, fully to anfwer thefe purpofes. 

They may be difpofed in four rows of three veffels each: the 
tsvo middle rows placed clofe to each other; the two fide rows 

feparated 
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feparated from them’by a paflage for a fmall cart or wheel- 
barrow to fill the digefters occafionally with new tan, and to 

"remove it when fpent. The bottoms of the four front digeft- 
ers, or thofe neareft the vats, fhould be fome inches higher 
than the edge of the vats, fo that, when the liquor is ready, 
it may, by means of a fhoot, and turning the cock in the 
digefter, run of itfelf into the vat where it is wanted. Over 
each of thefe front digefters is to be placed a fecond, project- 
ing a little into it, fo that, by turning a cock, the liquor may 
run from ‘the upper into the lower digefter, without the trou- 
ble of pumping; and over the fees, a third placed in the 
fame manner and for the fame purpofe. ‘i 
' By this difpofition of the digefters all the labour of pump- 
ing 1s avoided, except from each of the loweft to the upper- 
moft one of the next row. The four inferior digefters muft 
confequently be provided with an eye each, for the pump te 
ftand in when neceflary. 
» Befides the cock or plug placed in the part of the fuperior 
digefters which projects into thofe immediately under them, 
there muft be another in the fide for the purpofe of conveying 
the liquor into the vats, when neceflary, by means of a fhoot. 

As to the dimenfions of thefe veflels, their depth fhould 
not exceed two feet and a half, or three feet at moft; but 
they may be as wide as the breadth of the fhed or building, 
where they are erected, will admit; and, if large enough to 
contain half a ton of bark at a time, the better will they 
anfwer the defired end. They fhould be made.of wood, and 
not pitched. Metallic or brick digefters would greatly injure 
the liquor; no cement, or mortar made ‘of lime, fhould be 
ufed in them, becaufe lime deftroys all the tanning principle 
with which it comes in contaét. * 

Though thefe obfervations are applicable chiefly where 
new digefters of the moft convenient form are to be erected, 
yet even in old tan yards, where fome of the pits already in 
ufe may be converted into digefters, their number and depth 
fhould be attended to. There fhould be twelve of them, at 
leaft, if poffible, for the reafons already affigned ; that is, for 
fupplying the neceflary quantity of liquor, and completely 
exhaufting the tan: their depth fhould not exceed three feet, 
that the preflure of too high a column of bark may not pre- 
‘vent the water from diffolving all its parts equally, and that 
the tan, by clodding, which it is'apt to do, may not prevent 
the liquor from running. No more water fhould be poured 
‘on the tan than is fufficient to cover it, and therefore the 
eyes of thefe fpenders fhould be no lafger than is abfolutely 
neceflary for the pump to ftand in, 1 

b 
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It is fearcely neceffary to add, that the bark as well as thé 
mfafionsthould: be carefully protected from rain, fnow, and 
hail, whieh! would injure thew omiterially 3 and. even, from ~ 
froft, ‘if-pofiible, becanfe the: bination of the. liquor vi 
frozen i is totally fufpended. » 

2. Fivevor fix days aing-bonlin fafficient £ fox the irhmerfion 
of the hides im the fame vats, as by that time they come td 
an equilibrium, in powit of faturation, with the liquor; that 
is to fay they: aéquire all the frength ‘the liquor can give. 
them. | ‘are then to be fhified mto.a ftronger infufion, 
where ney may remain the fame number of days. In mild 
weather, if the liquor i8.of a -proper ftrength, three or fout 
immenfions, “of five of fix days each, will be fufficient to tan 
the hides, which in the old mode require eighteeh or twenty 
months’ to. be veonipletely tanned. To keep them eon 
the fame, would be fo miuch time lof, as in 
the infufions it would be a lofs of time to let the liquor yt 
more'than.a couple of houts on the fame fan. It is not the 
ict oftime during which ‘the fame watet flands on the 

but the number of waterings, that will. completely fes 
9 the ‘tanning principle from it. Asjthe dieayieft and 

(t partof the liquor always falls.to- the bottom a the vats, 

it dhould:beftirred up from time-to times | 6) 79 Jon 
‘Theale of the folution.of glue thould not be ‘neglected. 

Since: this folution. has been made known as a telt.for-afoer- 
taining the prefénct of the tanning principle in the infufions 
of different kinds of bark, a preat variéty of them have been 
already found, and many others may yet be'difcovered, to be 
excellent fubftitutes for oak bark; and.in proportion, as. their 
ufe becomes. general it will neoeflarily lower the prefent hige 
price of the latter article, and fave many young ‘oaks, . 

Amongeft the barks already found, by means; of this teft, 
to contain the tanning principle in a greater, or Jefs propor- 
tion, the principal ave thofe af the following. trees, viz 
willow, ath, hazel, Spanith chefinut, poplar, fal ike SHERYL 
tree, bitch, fyeamore, plum-tree, beech, and r 

4. In tan yards where there is mot @ fuflicteat body of 
‘yabning water for foaking and wafhing the fkins, in. order to 
extra& the lune from them, the prefent mode of extra 
it in grainers, by means of pigeou’s dung, hen’s dung, . or 
other alkaline fubftances, may be continued 5 but the fkins 
fhould mever be pot into the fanve liquor in which hides un- 
paired with the gallre and vitriolic acids have beea tanned. 
“Phe ule of thefe acids as not abfolutely neceflary either, to 
“fhorten the time tor produce good leather, but when ufed will 
be found to add confiderably. to ts. weight, . ¢ 

| 5. By 
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§- By meatisiof the hydrometet the comparative value of 
all forts of batk maybe eafily determined. For this ptirpofe 
take equal quantities of the barks to be compared; infufe 
them the fame number of times in equal quantities of water, 
and the hydrometer will ¢how their relative ftrength or value. 

1 A ‘ ‘ 4 py ay si 
‘ ’ 

IV. On the attraétive Power of Bodies Poating on Water. 
ie By Dr, G. CAnravdori*, A Soler 

] F a few fmall diy bodies, fuch’as bits of dry leaves or faw- 
duft, ‘be thrown ito water and’ immerfed at about the di- 
ftance of an inch under each other, during the time of im- 
merfion you will fee the bodies feparate themfelves.a little 
from each other, owing, as may be readily conceived, .to the 
effeets of the motion occafioned by immerfing them in the 
fluid. If you then bring one of thefe bodies near to another, 
the latter will every Whefe follow the other, whether you im- 
merle it deeper, faite it above.the water, or move it horizon- 
tally; and both bodies wall hang to each other, and thus ex- 
ercife a kind of attractive force. ‘This, however, is not the 
effect of the reciprocal attraction of the bodies; for, in the 
fir cafe, that is, when you immerfe the one body deeper, 
the other will endeavour to approach it, becaufe a cavity or 
Circular vacuity is produced, in which it mut then follow 
be carrent;. and the caufe of this is, that the cohefive powet 

of the ae sais ftrong as the attraction which it ex- 
ercifes over that body, and therefore its furface always yields 
more, and, kee RE behind the body, pufhes it forwards, and, 
gs it were, fwallows it up. This phenomenon is exhibited 
by all floating bodes which attraét the water; for they fol- 
low the fame movement, which, according to the adhefion 
which it has with the body, either rifes upwards or finks 
own, 1 athe alin see 
‘As it has been obferved that all bedies which contain a 
certain volatile or fixed oi}, of refin, have an extenfive power, 
whether they be fluid or hard, and, in the lait cafe, that they 
fall into duft as foon as they are applied to the furface of the 
water, [ am of opinion that All fabitaneas which exhibit 
fuch a phenomenon contain a common oi, or fefin, which 
gives rife to it. . 1 will not here mention that feries of bodies, 
all of an oily or refinous narare, with which T made experi- 
ments; but T can ‘allery that they all produced this effedt in 
# greatet or lefs degree, Milk for example, which, as every 

© From Giornale Fyico-Medics, by Beugnatelliy, Vol, LV. 
one 
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one knows, is an expreffed juice, extends itfelf upon water. 
as well as the milky juice of the tithymalus and other plants 
of the like kind, though vifibly with lefs force; and therefore: 
there is no reafon to doubt that the farina of fruits and: other 
feeds }s.of the fame nature as an expreffed juice, as, both ina 
hard and fluid ftate, it extends itfelf on the water in the fame 
manner as the milky juice of plants. The caufe of the greater 
velocity with which farina fpreads itfelf on water than milk and 
the milky juice of plants, ought, in my opinion, to be afcribedy 
without al] doubt, to the refinous parts which form a differ- 
ence between it and milk, as the latter contains a fixed oil. 
This is the cafe not only in- regard to common meal, but alfo 
mm regard to the tuberous roots, all the graffes, and, in ge- 
neral, all plants; and befides thefe, the farina of a greatnum-~ 
ber of feeds of various kinds, both inflammable and incom- 
buftible, with which I made experiments: mealy fruits have 
this property in an eminent degree; and on this account we 
have reafon to affert that all of them have a fuperabundance 
of refinous particles, and that they muft afford nourifhin 
food. There is reafon to believe that the refinous part i 
corn or fruit confilts in the gelatine, and therefore I'ima- 
gined that ftarch, as a kind oF mucilage, muft be deprived 
of its property of extending itfelf in water; but it, however,” 
poffefles that property, though in a lefs degree than meal. 
We cannot therefore refufe to admit in it a refinous fubftance 
alfo. It muft, however, be a fubftance more mucilaginous 
than gelatine itfelf, or refin; and we muft afcribe the differ- 
ence of thefe two fubftances to the proportion of this prin- 
ciple, and perhaps alfo to its different combinations, ‘ 

Real gum, when divided into as fmall particles as poffible, 
has an extenfive movement on the furface of the water alfo, 
I therefore confider gum, refinous gum, and refin, to be al- 
moft degrees of one and the fame fubftance. . 
When I was making experiments of this kind with differ, 

ent fubftances, a thought ftruck me to pound a piece of bread, 
made of dry grain, and to make experiments with it alfo, in 
order to afcertain whether it flill retained the property of 
meal, and I found that it ftill exhibited the fame pheno- 
menon. This induced me to conclude that the refinous part 
of meal is deftroyed neither by fermentation nor the procefs 
of baking. . ; 

Before I quit this fubje& it may not be fuperfluous to in- 
form thofe who may with to make experiments of this fort, 
particularly with a view to difcover thofe fubftances which con- 
tain oil or refin, what cautions muft be ufed to prevent them 
from falling into errors, . Their firft care, then; ought to be, 

that 
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that the water on which the fubftance with which they mean 
to make their experiments is thrown, may have a large fur- 
face, and the experiment will be decifive when it is performed 
in a yeffel into which the water flows and runs out, or in a 
river or pond, 
If the experiment be made in a veffel filled with water; 

oily impurities may eafily adhere to the fides of it; and thus 
prevent the effect, as they will oceupy the furface of the 
water. é 

» Care muft be taken alfo that no oily fubftance, of what- 
ever nature, may have been previoufly adhering to the veflel, 
for, in that cafe, the experiment would fail. 

The evaporation of the body may alfo, occafion decep- 
tion. -I have myfelf obferved, that when the hand is rubbed 
under’ the armpits, over the forehead, or on any other part 
of the body from which more oily evaporation proceeds than 
from others, and if a piece of earth be taken in this hand and 
placed on the water, an extenfive movement immediately 
takes place. The fame thing may happen, if the fubftance 
with which the experiment: is made be held a long time in 
the hand... It is:therefore neceflary to wafh the hands, and, 
after they have been well dried, to proceed to the experiment 
by throwing the fubftance on the water from a {mall fpoon. 
It may thence be readily conceived what errors may arife if 
all thefe precautionary rules are not obferved. 

— 

V. Hiflorical Sketch of the Inflitution and Progrefs of the 
_ Royal Society of London. 

Berer in the influence of the ftars on the fortune and 
character of man, together with the attention always un- 
avoidably given to the meafurement of time, preferved fome 
knowledge of afironomy among our anceftors even in the 
darkeft ages of modern Europe, dnd rendered it one of the firit 
objects of zealous ftudy at the zra of the general revival of 
learning and {cience. The alchemical dream of the converti- 
bility of all bafer metals into gold, engaged many an enthufiaft 
and many an impottor in experiments in chemiftry, from the 
earlieft. period in modern hiftory from which we have an 
information of the purfuits of the inquifitive and the learned. 
The ufes of common life, and the refloration of this part. of 
the fcience of the antients, encouraged and advanced the 
fiudy of mechanics even. in the fifteenth and fixteenth cen- 
turies. | No other branch of phyfical feience but thefe three 

had 
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had been much or fuccefsfully! fiudied’ by’ the moderns befort 
the days of Bavany) 6) 5 aliases tis! salem 08 

~ Tu was the grand merit of Bacon, that:he turned mankind 
from inveftigating in feience “¢ merely dhe! relations ofexi {tei 
ence (in general very imperfectly known), and oftwords,7’=—« 
“ to acquaint themfelves more fully; by the experiments! of 
the fenfes and of auxiliary inftroments, with; exiftence:im its 
different fenfible modifications, and witb the mutual relations: 
of the various parts of material exiftence to one anothers’? 
Science was thus at once reduced ta “experience, and the 
arrangement of the facts which experience: d{eertaineds”” The 
united inquiries, obfervations, and: memoranda,) of as many 
as poffible of the intelligent: and: enlightened. part off the 
human race, were henceforth underftood to afford the only 
means. for its trae improvement. Men, became now: frtt 
fenfible, that, by due: inveftigation: of the qualitiés andithe 
phenomena of matter, they might difcover modes of! feience 
unknown to the antients. And the neceffity fon the affocia~ 
tion of philofophers, in order to: the accomplifhoent of the 
reat parpofes of philofophical inquiry; was fons this/timey - 
y thofe who adopted the views. of Bacon, warmly acknowei 

ledged. ‘ cp ot barih ood svad yor! yotth 

It dwelt much upon the minds of the ingenious: and: mqut+ 
fitive in England. Mblton’s plam for a new fenminary rand 
courfe of education, im. his letter to: Hartlib, teems to have 
been fuggelted by this fundamental idea. Cowley’s propofal 
of a philofophicat college, to be eftablithed, with ar income 
of four thoufand pounds a year, at. Chelfea, was a fine model 
for the union of a fchool with a focitety for the advancement 
of phyfical knowledge. Tt was within a few years after the 
death of Charles the Firft, that a few of thofe perfons, who 
were afterwards incorporated in the Royal Society of London, 
began at Dr. Wilkins’s lodgings, in Wadham college, Ox- 
ford, thofe philofophical meetings which were to be in that 
fociety continued. onal 

Thefe were almoft the firft philofophical meetings in Europe 
for the advancement of phyfical knowledge. There’ were in 
Italy more than forty academies, for the refinmg of the Italian 
language and the focial ftudy of the fine arts, But, though’the 
focietiesof architects, fculptors, and painters, mightmake fome 
inquiries and obfervations relative to thofe part of phyfics in 
which their refpective arts were immediately concerned; yet 
the opprobrium of atheifm, which was charged againft the 
earlier natural philofophers in that country,. had, with other 
caufes, hitherto prevenicd focieties, with exprefs and 'exclufive 
views to phyfiea! difeovery, from there-arifing. In France, 

an 
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an academy had been inftituted at Paris’for the refinement of 
the French language. A fimilar eftablifhment began to be 
formed at'Caen.' At Aix, ih Provence, the iltuftrious Peirefe, 
the Robert Boyle of France, not only. correfponded with the 
moft eminent and ingenious mén in Earope on almoft every 
interefting fubje& in phyfics and in the ftudy of'antiquities, 
but engaged his Pie tia ER? ti affémble in his houfe' for the 
mutual communication of their obfervations-and difcaveries 

a “But the inftitution of an academry of fetences was 
eferved ta diftinguifh, at 2 period fomewhat later, the mi- 

yerfities occafionajly met and’ coriverfed’ about ‘the fubjects 
and énds of their fudies’; ‘but in thefe, phyfical'feience had, 
hitherto, but fmall fhare ; and there was not'as yet, in Ger- » 
many, any feparate company of philofophers affociated for 
the inveftigation of the laws of material nature. 

Dr. Seth Ward, the Hon. Robett Boyle; Dr. Wilkins, 
Sir William Petty, Mr. Matthew Wren, Dr.(Wallis, Dr. 
Goddard, Dr. Willis, Dr. Bathorft, Dr. Chriftopher Wren, 
and Mr. Rooke,’ were the principal perfons who’ affociated 
at the meetings ‘in Wadham college. They met rather to 

rform experiments than to difcourle about them. © Mecha- 
nics and chemiftry were the branches. of feience to! which 
thejr firft experiments chiefly related. In the year 1658 the 
fcene of their meetings was’ transferred! from Oxford to Gre- 
fham college, in Landon. Thejr numbers ‘were here foon 
confiderably auzmented. ‘Their meetings were, for a time, 
interrupted by, the difturbances which enftied: between ‘the 
ufurpation of the Cromwells:and the reftoration in: 166Q. 
~ At the reftoration, two Scotimen; Sir Robert Moray, of. 
Tibbermuir, and a Mr. Erfkine, who, having followed’ the 
king in his exile, had now influence gt court, ‘eagerly joined’ 
the, philofophical meetings at Grefham collepe, and per- 
fuaded their fovereign to’ take the rifing fociety under his own 
{pecial’patronage. A royal charter was foon ‘after granted, 
incorporating thefe philofpphers mto a body, ‘to confit of a 
refident, a Council of one-and-twenty members, and an tn- 

determinate number of fellows.) William Lord, Vifcount 
Brounker became their firft ptefident.’ The inftitution was, 
for atime, very mach an’ object of fathionable attention az 
eourt. The king himfelf} asthe patron! and founder, the 
duke of Buckingham, prince Rupert; the earl of Clareadon, 
the firft earl of Shaftefbury, Monk duke of Albctnarle, duke 
Albert of Brunfwick-Lunenbureh, the earl of Peterborough, 

were 
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were enrolled at the head of a number of diftinguifhed names. 
in the firft lift of the members—Ommne ignotum pro mirabilt. 
For a time, the moft extravagant enthufiafm was excited in 
favour of the new fociety, rn from its exertions an improves. — 
ment the moft extraordinary of all the arts of life was ex-, 
pected at once to enfue. 

The meetings of the fociety continued after its incorpora- 
tion by charter, as before, to be held at Grefham college. 
They took place every Wednefday in term time, immediately 
after the lecture of the profeffor of aftronomy in that college, 
and were eagerly attended by the members. Dr. Croone, 
with the title of regifter, had, at firft, the care of recording. 
the tranfactions at thefe meetings in journals, It was after- 
wards committed to Dr. Wilkins and Mr. Oldenburgh, the 
two firft fecretaries. Cowley had demanded a revenue o 
four thoufand pounds a year for his projected college at Chel~ 
fea; but the Royal Society was fupported without any public 
fund, fimply by the voluntary contributions of the gentlemen. 
of whom jt was compofed. ' 2 

The fociety entered upon its refearches with views at once 
magnificent and philofophically modeft. It propofed but 
“to make faithful records of all the works of nature and 
art.” By. thefe it hoped to explode errors, to reftore neg- 
lected truths, to apply philofophy to the ufes of life, and 
to open up the avenues to future difcovery. - It profeffed to 
admit into its aflociation men of all religions, all countries, 
all conditions and employments in life. They propofed to 
derive ufeful truth not only from the learned and profeffed 
philofophers, but from the fhops of mechanics, the voyages - 
of merchants, the ploughs of hufbandmen, the-fports, -fifh- 
ponds, parks, and gardens, of gentlemen Some hefitated 
whether Mr. Grant, a fmall fhopkeeper in London, the 
author of fome. excellent obferyations on the bills of mor-: 
tality, fhould be received into fuch a company of philofo-, 
phers. But king Charles, on perufing his obfervations, not 
only recommended his immediate admiffion, but defired that 
they would add to their number as many fhopkeepers as pof- 
fible of equal endowments. me . f 

In their refearches they would not truft the repofts.of 
others in any cafe where they could bring the matter under 
the examination of their own fenfes.. In fome inftances 
they allowed. particular members to choofe whatever fubjects 
they fhould think proper ; to inftitute, at pleafure, any train 
of experiments on them ; to defray the expenfe from the purfe 
of the fociety ; and then to report at the meetings the feries 
and the refults of the experiments they had thus mae 

: ther 
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Other experiments were ‘expretily’ ordered by the voice ‘of the 
whole fociety, and were intrufted in the performance, not to 
fingle perfons, but to committees honiinated for the éccafion’ 
For i inquiry concerning things at “a diflante, they had, very 
early, becun‘a correfpondence with the inguifitive and enlight- 
ened in almott every different patt of the world. At man r expe 
riments in the parks, in the royal gardens, and on the Thames,’ 
the king himfelf zealoufly aflifted in perfon. Mr. Huygens, 
the - famiotis philofopher i in Flanders, received, foon ‘after the 
infitution of this fociety, its frequent. affitanie, and com- 
municated to it all his difcoveries and juventions 3 ‘in parti-" 
eular, that noble one of the firft application of the motion of 
pendulums to clocks and watches. © The philofophers of Flo 
rence, and efpecially the vrand duke’s brothet, prince, Leo” 
pold, entered ‘into friendly corttfpondence with the Eniglith’ 
philofophers, and acquainted them with every new obferva~ 
tion that -was made on nature in Titaly. ‘The Germans no° 
fooner heard of this inftitution than they fent many of their 
books to be fubmitted to its cenfure, and contributed fike-' 
wife prefents of various new inftruments of their, invention. 
The “travellers, phyficians, furgeons, anatomifts, | “Bcc. OF 
Fiance | were peculiarly early and frank in their communi-' 
éatioiis ‘to it. The Academy of Arts and Sciences’ at Paris 
was foon' after embodied in imitation of this fociety ; ‘and the 
example of the Enolifh was quickly, more or lefs, followed in 
almott every country of Europe in favour of the phyficak fei- 
ences and the ufeful arts. 

The experiments which king eat the fecond was the 
molt" attentive to, related chiefly to chemiftry and mechanics. 
He would often amate himfelf at Whitehall in the execution’ 
of curious mechanical works. He hdd alfo’ in his palace'a 
fmall laboratory for chemical Operations. He made aftrono- 
mical obfervations, upon various occafions, ii Saint James’s 
Park. He was exceedingly curious in direéting the inquiries 
of the fociety to every thing that concerned the j improvement 
of the art of fhip- building. He attended and directed dif- 
ferent experiments at the “Tower of London, as well as at 
Whitehall, to afcertain the forces of projectiles, with their 
variations in different circumftances. 
‘In their early meetings, the members of the fociety were 

at great pains to difting vith what objects were the worthieft 
of their firft inquiries. Some were directed to examine all 
« treatifes and defcriptions”’ of the natural and artificial pro- 
dutions of foreign countries: others were commiffioned to 
difeourfe with feamen, travellers, tradefmen, and merchants, 
by whom thofe countri¢s and their produétions had been per- 
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fonally examined. From the union of the vivd voce with 
the written intelligence papers were formed, explaining fum- 
marily what aie concerning every different country,, 
and what remained to be yet inquired into. Thefe papers 
were read at fubfequent meetings; and queries were then 
drawn from them, to be tranfmitted for anfwers to the fo- 
ciety’s foreign correfpondents. 

One fet ae which were prepared among the earlier 
Tabours of this fociety, had for its object, to mark ‘ what 
things were needful to be obferved in order to the making of 
a natural hiftory in general.” They formed fimilar queries 
refpeéting the hiftories of the air, atmofphere, and weather 5 
of the prodution, growth, &c. of vegetables; of agriculture, 
&c. They marked out trains of experiments to be tried on 
rarefaétion and condenfation; on the petrifaction of wood ;, 
on the loadftone; on the difcoveries wanted to complete the 
fcience of anatomy; on injections into the blood of animals, 
and on the transfufion of the blood of one animal into an- 
other: on the tides of the fea; on the varieties of oyfters, and 
the manner of their nourifhment; and on the phenomena, 
of mines. They gave dire¢tions to feamen for the obfervation. 
of the eclipfes of the moon, the eclipfes of the fun by Mer- 
cury, and the fatellites of Jupiter. They fent abroad direc- 
tions for obfervations-and experiments to be made in India, 
China, the ifland of St. Helena, Teneriffe, Guinea, Bar- 
bary, Morocco, Spain, Portugal, Turkey, France, Italy, 
Germany, Hungary, Tranfylvania, Poland, Sweden, Ice- 
land, and Greenland. 

One of the firft anfwers they received’ to their inquiries 
concerning foreign countries, was fent from Batavia by Sir 
Philiberto Vernatti. It correéted an error, prevalent in Eu- 
rope, ‘* that diamonds and other precious ftones. were in the. 
Indian ifles continually renewed, as by vegetation, in the. 
quarries out of which they were taken.”” It informed them 
of the exiftence of a volcanic mountain in Java, and another. 
in Sumatra, It exploded a. vulgar error, which one fhould 
have thought to be, even otherwife, incapable of obtaining 
for a moment the affent of philofophers—“ that there was in 
the ifland of Sambrero, lying north from Sumatra, a fenfitive. 
plant that would, when pulled with the hand, fhrink into 
the earth, and that had for its root a living worm.” It 
brought one of the firft accounts propagated in Europe of the 
exiftence of the dohan upas, the famous poifon-tree of Java.. 
It added a variety of other curious information concernin 
the mofi extraordinary objects and arts in the Eaft, But oF 
the queries fent out, it left ftill: many unanf{wered,, 4s 
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Mr. Hooke was one of the moft ingenious and indefati- 
ble of the early members of this fociety. He explained, 

in an admirable paper, the beft method of making a hiftory 
of the phenomena of the weather. He made many experi- 
ments, which were repeated, with many variations of cir- 
cumftances, by the fociety, to prove, ‘that vifible and fen- 
fible fire was but the act of the diffolution of heated bodies 
by the air: that this diffolution of fuch bodies took place in 
a manner perfeétly fimilar to the folution of iron, tin, and 
copper, by acids: that the evolution of heat and light was a 
neceffary refult of the folution of heated and combuttible 
bodies in air: that the athes of a burnt body were a refiduum 
of it, that was infoluble in air.” This chemical theory, as 
the learned reader cannot but perceive, differs from that which 
was propofed by M. Lavoifier, and is now defervedly received 
as philofophical truth, only in being expreffed in the chemical 
diale& of that time, which is now obfolete; and in being, 
in the intention of its author, to a certain degree accommo- 
dated to other theories which then prevailed. In verifying 
the theory of Hooke, the fociety made a number of experi- 
ments: to afcertain how long a candle, a lamp, or ignited 
coals, would continue to burn in a cubic foot of common, of 
rarefied, and of condenfed air; to exhibit the fudden extinc- 
tion of flame by the affufion of air already fatiated with burn- 
ing, and the impoffibility of even the moft intenfe and torrid 
heat to continue without a fupply of frefh air; and to find . 
what particular degree of heat was to be produced from the 
burning of every different combuftible material. By other 
experiments, having a refpeét to the fame theory, they afcer- 
tained that flame was fubjeét to be extinguifhed by the air 
in a deep well. They made befide thefe, and with a view 
to difcern the varied phenomena of ignition and combuttion, © 
independently of Mr. Hooke’s fyftem, a great number of other 
experiments on the bringing of copper into a ftate of great 
combuftibility, on the igniting of tin filings by the help of 
nitre, &c. &c. : 
They inftituted a multitude of-experiments to determine 

the nature, properties, and ufes of air. By the,care efpe- 
cially of Mr. Boyle, many trials were made to find, by means 
of the barofcope, the different degrees of the preflure or gras 
vity of the atmofphere at different heights and depths. They 
took much pains to difcover the oppofite limits of the rare- 
faction and the condenfation of air. They made a variety 
of experiments on the propagation of found in air: and what 
is, in a chemical point of view, highly remarkable, a number 
of their experiments were directed to afcertain “ the genera- 

Cz ton 
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tion of air, by corrofive menftrua, out of fermenting liquors , 
and to determine the fitnefs or unfitnefs of fuch air to fupport 
combuttion and refpiration.”” Other experiments were made 
by them for the purpofe of difcovering how long a man might 
live by infpiring and refpiring the fame air; whether air 
contaminated by refpiration might be again made pure and 
refpirable ; whether the unfitnefs of contaminated air for 
refpiration were not a quality altogether independent of its 
temperature, as hot or cold. By other experiments they exa- 
mined what quantity of air might be fufficient for the refpi- 
ration of an animal for a given {pace of time; and in what 
manner air, previoufly applied to fupport combuftion, became 
by that unfit to be refpired. Others of thefe experiments re- 
fpeéted the neceflity of air to fupport vegetation ; and it was 
the object of others to examine what ufe was made of air in 
the vital functions of fifhes under water. 

Water was the immediate fubje&t of many of their firft 
experiments. Some of thefe were made to afcertain the dif- 
ferences in the fpecific gravities of different forts of water. 
The Torricellian experiment on the afcent of water i vacuo 
was repeated in almoft every poffible change of circum- 
ftances. Other experiments were made on the production 
and phenomena of fteam. By others they endeavoured to 
find the differences in the heat of the waters of the ocean at 
different depths under the furface. 

' On ftones and metals they inftituted many experiments. 
Lead, diamonds, the Bologna ftone, the feparation of filver 
from Jead, and efpecially the load{tone. and the magnetized 
needJe, were now firft philofophically examined in regard to » 
fome of thejr moft important qualities. 

They examined the growth of vegetables in different forts 
of water; the utility of fteeping feeds; the inverfion of the 
roots of plants fet for growth; the decreafe of the weight of 
plants growing in air; the reunion of the bark to the wood 
from which it had been ftripped. 

Their medical and anatomical experiments were numerous. 
They difiected a cameleon: they made injections into the 
veins of dificrent animals: they made a number of obferva- 
tions and experiments with a view to determine how far 
there might be truth or falfity in the dogtrine of the equi- 
vocal generation of infects: they made many trials on the 
meaner animals of poifons and antidotes: they tried what 
effects might enfue from the transfufion of the blood of one — 
animal into the yeins of another: and they made likewife 
fome curious experiments on the hatching of filk-worms in - 
rarefied air. 

Their 
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Their experiments on the freezing of water in different 
eircumftances ; on the production of cold by faline folutions ; 
dn ice, to evince that it was fufceptible of various degrees of 
cold more intenfe than that of fimple freezing ; and on the 
congelation of oils; were various, interefting, and profecuted 
with the moft attentive accuracy. A curious train of expe- 
riments was made at the Tower, under the immediate infpec- 
tion of the Jord vifcount Brounker, to afcertain what changes 
might be produced on the weights of lead and copper by fub- 
jection to fire inacupel. Both the copper and the lead 
were found to gain (by oxidation, no doubt,) an addition. 
The cupel fuffered always a diminution of its weight when 
ignited, but not a diminution equal to the augmentation in 
the weight of the metals. S : : ai 
Among the inftruments invented by the fociety within 9 

few years after its inftitution were, an univerfal ftar<#? 
meafure of magnitudes by means of the pendulu~?_* wheel 

barometer, and other inftruments, for findim se Preffire of 

the air; an auger for boring the groun > 20 fetching up 

parts of the ftrata through which i+ Ou ed ray their na- 

tural order; an inftrumer¢ for meafuring the fwiftnefs and 

ftrength of the wind; 4 diving-bell, and a pair of fpeétacles 
with which a diver might fee any thing diftin&ly under 

water; feveral engines for finding and determining the force 

of gunpowder; Several acouftic inftruments to affift and im- 

prove the fenfe of hearing; a chariot way-wyer, which would 

exactly meafure the lengthof the way of any coach or chariot 

to which it was applied; an inftrament for grinding optical 

glaffes ; a variety of telefcopes, &c. ke. 

A manufaéture of glals had been, more than thirty years 

before, eftablifhed in Broac-ftreet, 1n London, by a company 

of mercantile adventurers, among whom the moft confider- 

able perfon was admira! Sir Robert Mantel. 7 Workmen and 

fuperintendents were procured from Venice. It might have 

yrone on fuccefsfully, if she great civil war had not broken out. 

oon after the reftoration, the duke of Buckingham, at a vaft 

¢xpente, eftablifhed rew glafs-works in London ; and the art 

was there, within a very few years, carricd to fuch perfec- 

tion, that thefe works fupplied better glafs for microfeopes and 

telefcopes than tha! which was to be had from Venice. The 

duke of Buckingham not only expended much money upon 

thofe glafs-works, rather as an experimentalift than a manu- 

facturer, but took a warm and active intere(t in various others 

of the fociety’s purfuits ; and it was under his immediate pa- 
C3 tronage 
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tronage that Dr, Spratt wrote his excellent Hiftory of the 

Royal Society—the fineft piece of Englifh profe tnat was pro- 

duced in the feventeenth century. 
[To be conunued. | 

VI. Chariot Way-awifer—Pedometer—known to the Antients. 

By Mr. R, HERON, 

To Mr. Tilloch. 

SIR, 

I PERCEIVE, by fome excellent articles which have at dif- 

ferent times appeared in your Magazine, that you are not 

AVeLa to iluttrate the fciences and arts by the lights of claf- 

fical erts:.;4,. J cannot pretend that there is much erudi- 

tion in having varticularly remarked the following paffage in 

the life of the Pavan emperor Pertinax by Julius Capito- 

linus. But it certaiuty ovinces at Jeaft one ingenious mode 

of mechanical art, which 4 had fuppofed peculiar to the mo- 

derns, to have, on the contrary, had a diftinét exiftence like- 
wife among the antients. 

This paifage occurs where the biographer has occafion to 
relate, that Pertinax, to find money for a donatiye to the fol- 
diers of the preetorian guard, fold of, by a nine days auétion, 
the fumptuous drefles, furniture, and curiofities of art, with 
which Commodus had filled the palace. It is a part of an 
abridged inventory of the things fold at that auction. It 
confifts of two claufes: I {peak, for the prefent, chiefly of the 
latter. 

‘©, Vehicula, arte fabricata 10¥a, perplexis diverfisque 
rotarum orbibus, et exquilitis fed?ibus,—nunc ad folem de- 
clinandum, nunc ad fpiritus opporttnitatem, per vertiginem: 
q.. Et alta, iter metientia, et horas monftrantia.”’ 

‘1, Carriages of a new conitruction, with wheels of dif- 
ferent diameters, and curioufly conne&ed with one another, 
and with feats of a peculiar and exquifite contrivance ; in 
which vehicles the rider could at pleafure fhade himfelf from 
the fun, and was in no danger of getting out of breath; fo 
eafy was their motion at its utmott {wiftnefs, 2, Alfo other : 
carriages, which had contrivances to meafure the diftances 
over which they were driven, and to count the hours fpent 
in the journey.” 

Here are two forts of carriages mentioned, both of new 
conftruction, The former, remarkable for the eafe of their 

motion, 



On the Spots of the Sun, Se. 39 

qnotion, in confequence of having wheels of different diame- 

ters, and for covering the rider from the fun, may feem to 

refemble fome of our prefent carriages moré,nearly than has 

been fuppofed, yet do not fo eaknely differ from thofe which 

were common among the antients as to excite much furprife. 

But the latter appear, indeed, extraordinary : they pofleffed 

all the advantages, as it fhould:feem, of the chariot way- 

wifer, which has been believed to have been firft invented 

by fome members of our Royal Society about the year 16625 . 

and of the pedometer, which 1s at prefent manufactured, i 

think, under a patent. 
Iam, Sir, 

Your obedient fervant, 

London, R. HERON. 
"October 8, rSor. 

VII. Odjervations on the Spots of the Sun, and tbe Nature of 

ihe Light of that Luminary. By M. Vow Haun *. 

Orvr experience of the various effe€ts produced by the 
fan’s rays, and particularly the doétrine of latent heat and 

fpecific heat, feem to confirm the opinion that light is an 

actual body which ftreams forth from the fun, and which is 

conneéted, in a variety of ways, with the bodies of our 

earth. The determination of the following queftion, which 

belongs peculiarly to chemiftry, “¢ Whether the fun be aétu- 

ally a burning body, or only attracts the illuminating matter 

from the furrounding expanfe of the univerfe?” may receive 

fome iflutration from continued obfervations made on the 

body of that luminary. _ 
One great difficulty here is, that the fun has a peculiar 

light, and we are accuftomed only to confider objeéts which 

almoft continually receive their light from without, and 

which commonly produce fhadows more or lefs perceptible 

- according to the different direCtions and ftrength of the light 

which falls upon them. Now our eyes, being accuftomed 

to fhadows and projecting images, by beholdmg an uncom- 

mon kind of illumination are thrown into embarraffment, 

and cannot bring the images in harmony with fenfation, the 

bafis of all perfpicuity. 
One may obferve the fun a long time without difcoverin 

any other {pots than thofe which are common. The fit 

view, therefore, of the fo called folar facule produces an 

* From Profeffor Bode’s Aftronomical Almanac for the Year 1796. 
Cc agreeable 
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_ agreeable furprife, as it exhibits fomething very. different 
from what we fee in thofe parts of furrounding nature whiclt 
are neayeft.to us. With a Herfchel’s telefcope of feven feet, 
one beholds with aftonifhment,. and very diftinétly, in thofe 
fpots in the middle of the fun’s orb, parts befet with little 
hills feparated by valleys, and fingle mountains, of a propor- 
tional height, which project ftrong fhadows. It is worthy of 
remark, that thefe objects have as dimmifhed au appearance 
as when one looks at things from a great height. the caufe 
of this is to be fought for in the fituation of the ight which 
falls on them, and belongs to thofe optical deceptions that 
mutt occur fo frequently in obferving the funyand on a know- 
ledge of them depends the whole fecret of forming a proper 
judement refpecting the folar bodies, 

The finenefs of the delineation, the fcenic appearance, 
and the regularity of thefe objects, induce one to believe that 
folar landicapes are here aétually reprefented ; and totally de- 
Stroy the idea of the fun being a flaming body ; for it is im- 
pofible that the irregular movement of flame could ever 
roduce fuch feenes. Thefe-parts are, at times, of a more 

whitifh colour; but it ought to be particularly remarked that 
they have.a fomewhat dimmer light than the rett of the;fun’s 
orbit, which is eyery where luminous. If the divifion of the 
lights and fhadows, the kind of illumination, and the gra- 
dation: of the fhades, be accurately obferved and examined, 
we fhall be obliged to admit that thefe facule in the fun are 
Jand{capes. 

The moft important obfervation here.is, that when there 
are a group of fuch landfeapes the fhadows are almoft always 
projected to one fide, and are fharp-pointed. This circum- 
fiance ferves to render clear to the eye a confufed mixture of 
{pots. 

Let one fearch, out, in the neighbourhood of fuch groups, 
fmall, fingle, infulated fpots, and obferve whether there is 
feen near them a weak gradation of fhade, or a luminous 
vapour which is very familiar to us, and which {hows that the 
light illuminates an eminence on all fides, but not with equal . 
firength. If the eye is once accuftomed to the effe& that 
hence arifes, it can with great eafe convert an often exceed- 
ingly compound mixture of dark parts and luminous fpots 
into well arranged images. 

There are certainly cafes in obferving the fun when draftf- 
men and painters only could be able to arrange properly the 
mixture of faint fpots, and to obyiate the deception which 
arifes from half fhadows.. When an eminence, for example, 
is fo firongly enlightened by the luminous matter near it, 

oe DIREC NE OK ~~ ‘that 
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that one fide of it has the fame brightnefs as the folar light 
itfelf, we then no longer fee an eminence, but only a faint 
{pot produced by the half fhadow on the other fide. But if 
the direction of the firongeft half {hadows towards any part 
of the fun’s difk be once known, we may then venture to 
examine the greate(t collection of Juminous facul, and di- 
ftingmifh them with the beft fuccefs. They then lofe their 
ftrange appearance ; and the eye becomes convinced that an 
aflemblage of eminences and ‘plains could exhibit fuch an 
appearance only by a light proceeding from different fides, 
though with various degrees of ftrength.. Befides, it may 
fometimes be the cafe that the light may be higher, nearer, 
or at a. greater diftance in one diftrict than another; and 
therefore it is difficult, under all thele circumfiances, to forma 
a right judgment of an object in the fun. 
The fun, therefore, muft be inclofed in a luminous cover- 

ing, or furrounded by an atmofphere of light—an idea firft 
ftarted by Mr. Bode; put the peculiar quality of it remains 
to be more fully inv efiivated. A globular covering of boiling 
ficht feems to be too moveable to produce the above phzeno- 
mena. The irregular fpreading of the furrounding flame 
would every moment change the feene; as a mixture of lu- 
minous matter with the folar atmofphere would give it an 
obfcure appearance, and be contrary to the fmoothnefs of 
that line by which the folar difk is bounded. 

The fun may be confidered as an opake body of itfelf, and 
furrounded by an atmofphere almoft fimilar to ours; but the 
luminous matter as an uncommonly fine fluid, w se 4 like 
liquid naphtha, floats on this atmofphere, and, on account of 
its great lightnels, can never fink down under any circum- 
fiances whatefer. 

The atmofphere of the fun, by his rotation, being raifed 
higher under the equator, will be ‘depreffed towards the polar 
regions, The Jumimous matter is attracted from the celettial 
expanfe ; and this hypothefis, which has been adopted by 
many, appears to be the true one, becaufe the phenomena 
on the furface of the fun canbe beft explamed by it. It 
mutt however be premifed, that no more luminous matter is 
attracted than may be ne ceMlary to form almoti a total cover- 
ing to the fun; and that, on aecount of the coutinual influx 
towards the poles, tt mult often happen that the quantit 
there will be diminifhed. This is a confequence of the thing 
itfelf; for, if it be admitted that the feparation of the lumi_ 
nous matter is performed by a chemical affinity, the effect of 
which is‘*ficilitated by the fun’s rotation, the ‘atiraGtion will 
ceafe when the folar atmolphere has imbibed a, fufficient 

quantity, 
> 
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quantity. By obferving the fun, we perceive not only the 
Juminous matter, but the light refleéted, in a lively manner, 
from the fun’s body; and at fuch a diftance they cannot 
be diftinguifhed from each other. Through a deception of 
our fenfes, we often take the effe& for the caufe, and feek 
for the objeét in the light, and then again for the light in 
the object. 

But as the atmofphere, greatly expanded at the equator, 
mutt fink down fomewhere from well known caufes, the lu- 
minous matter flies off on all fides towards the lower parts, 
and illuminates the parts it left, no longer from above, but 
Jaterally. Here we difcover the folar faculz ; and if in thofe 
parts there be inequalities, there arife then half fhadows, 
which are almoft loft in the tint of the ground. If the ob- 
ferver fails in his judgment of the angle of inflection, he fees 
only a mixture of faint fpots, and no landfcapes. 

It will now be eafier to explain the proper {pots in the fun, 
as they are called. They are parts of the fun lying under 
full thadows, which muft naturally arife when the ilumi- 
nating fluid draws itfelf fo far back from the horizon of that 
neighbourhood, that no more rays can reach its centre. The 
contraft with the reft of the dazzling difk of the fun in- 
creafes their blacknefs, and gives them the appearance of a 
burnt coal, or cinder. We {hall be readily convinced that 
fome parts of the fun’s furface may lie in a full fhadow, when 
we reflect on the great fize of thefe fpots, and confider the 
height of the luminous fluid to be fmall, or equal to about 
the diftance of our higheft clouds from the earth. It cannot 
be higher, elfe no perceptible half fhadows would be occa- 
fioned, becaufe the fhadows of bodies become {maller in pro- 
portion to the height of the illuminating point. The irregu- 
larity of the fpots arifes partly from the different fituations of 
the Juminous matter, and partly alfo from the inequality of 
the bottom. That remarkable vapour by which they are 
furrounded is occafioned by a kind of crepufculum, by which 
the fide light is conveyed to the moft diftant part froin the 
centre of the fhadow. As the luminous matter now appears 
to be more fparingly divided in the folar atmofphere, a place 
may be totally deprived of light by its retiring: but near 
the boundary of the light it is direéted towards the bottom, 
though fomewhat weakened by the refraétion and reflection 
of the rays, as is the cafe in our, morning and evening cre- 
pufcula; and the fpots by thefe means obtain their conical 
form. If we confider this vapour more attentively, the be- 
fore-mentioned landfcapes can he clearly diftinguifhed ac- 
cording to the above method ; and if the full‘fhadows have 

confiderable 
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tonfiderable inequalities, there arife forms of all kinds which - 
exhibit no determined figure, until we become no more acs 
quainted with the fituation of the fhadows. On the fummits of 
fuch éminences may be clearly feen rows of Jaminous points, 
which, however, arife from a reflected light ; but, on account 
of their livelinefs, are taken for the luminous matter itfelf. 
They feem to be, as it were, feparated portions of the folar 
atmofphere, which float about within the conical cavities, 
But on clofer examination this deception vanithes. 

Laftly, fhould we fuppofe an atmofphere filled with clouds, 
enlightened from above by the luminous matter, the great 
blacknefs of the fpots, and the matter which furrounds them, 
would oppofe fuch an idea. Such a continual phenomenon 
is founded on invariable caufes, and cannot’ be reconciled 
with the changeable nature of clouds. A real folar land- 
{cape may be recognized to be the fame before feen, even after 
fome time, when the dire€tion of the light which falls upon 
it has changed. 

It is more than conjecture that the fun feparates the lu- 
minous matter from the firmament, and partly appropriates 
it to itfelf and partly tranfmits it to other bodies, which, on 
account of their lefs magnitude, are unable to effect the fame. _ 
As fo many ftars thine with ‘their own light, it is probable 
that they all derive it from the fame fource; and that the 
immenfe {pace of the firmament contains this all-enlivening 
matter, which nature has dealt out with a {paring hand, and 
feems to have deftined for the moft important purpofes. 

The phenomenon of the zodiacal light may be very natu- 
rally explained according to thefe ideas. The feparation of 
the light takes place more at the fun; it floats on its atmo- 
fphere in exceedingly {mall quantity ; and, as it ftreams out 
immediately in all direétions, the terreftrial bodies are fe- 
cured from immoderate heat by this tendency to diverge. 
The attraétion of thesluminous matter from the firmament 
muft extend to a confiderable diftance; for that fet free at 
the fun is fupplied by another quantity, which feeks for an 
eguilibrium, and therefore forces itfelf towards the folar equa- 
tor. ‘It accumulates therefore in thofe parts; and, as it is 
half feparated, on’ account of the attraction of the fun acting 
at that diftance, this mean ftate produces the palenefs of the 
zodiacal light. This conjecture feems to be confirmed by a 
remark of Caffini. At atime when the folar {pots were in- 
vifible, no zodiacal light was to be feen. The abfence of the | 
fpots fhows a fuperabundance of the luminous matter on the 
fun; confequently none is feparated, and thefe phenomena 
mutt ceafe. Were their feat in the folar atmofphere, they 

4 : mutt 
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. fhow themfelyes.more ftrongly the more widely the light is 
difperfed over the body of the fun, 
Saino perhaps, will be able to deduce the caufe of the 

northern lights and other phenomena from thefe fuggeftions 
refpecting the produ&tion of the Juminous matter, and to 
anfwer the important queftion— By what circulation is 
that noble matter, which diffufes light and heat throughout 
all nature, again conveyed back to infinite fpace ; or whether 
deftined and employed for the formation and maintenance 

59> 

of organic bodies ? 

VIII. Experiments on Platina. By L. PROVE? * 

J. Of the foreign Bodies mixed with native or crude Platina. 

Tue bodies generally mixed with platina are ftony and 
metallic fand, pyrites, gold, and mercury. The firft kind 
ot fand confifts of fmall rock cryftals and fragments of a hya- 
cinth colour; the fecond confifts of ferruginous fand of two 
forts: the one oétaedral, and fufceptible of being attracted 
by the magnet, among which there are fome that do not 
poffefs that property till after being heated: the other fort is 
equally black and angular; but the angles are deftroyed in fuch 
a manner, that it is not poffible to determine their figure, 
which feems to announce that they are not fo hard as the 
receding. The latter are not fufceptible of being attracted 
by the magnet, even after they are heated, and when analyfed 
they exhibit new fubftances combined with iron; phzno- 
mena by which we are authorized to confider them in their 
union as a mineralization of a peculiar kind, as will be feen 
hereafter. 

Il. On the Method of feparating the Sand from the native 
or crude Platina. 

Place three or four pounds of erude platina on a large 
table the edges of which are fomewhat raifed, and at the 

diftance of a foot from one of the fides; then {pread it out, 

by means of a card or a rule, in fuch a manner as to occupy 

the {pace of about two feet, and blow upon it obliquely with 

a pair of hand bellows, to make the fand, which is always 

lighter than the gold or platina, pafs’ to the oppofite fide. 
If this operation be repeated five or fix times, taking care to 

* From Annales de Hiforia Natural, Madrid 1799, No. 4. 
° blow 
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blow in different dire&tions, the platina may be rendered fo 
pure that, when examined with a magnifying glafs, a grain 
of and will not be found in a pound of it. 

III. Of the: Gold. 

All the gold contained in ‘crude platina is feldom difco- 
vered, even with the help of a magnifying glafs; and as 
mercury is the means sae bs to feparate them, it is evi- 
dent that, if a few grains of gold remain, they muft retain 
their portion of the mercury. Hence the gold acquires a 
white hue, which affimilates it to the colour of: the platina, 
and prevents it from being perceived. 

I do not know whether the workmen at the platina mines 
are acquainted with any certain method of afcertaining whe- 
ther the feparation be complete. A very fimple proces is, to 
heat the platina in an iron {poon or crucible. “The mercury 
becomes yolatilized, the gold refumes its colour, and the 
platina acquires that of calcined iron, The gold then, on 
account of its colour, may be very eafily diftinguifhed from 
the platina. . 

In this manner I feparated 7 ounces of gold grains, or 
feales, from 100 ounces of fome kinds of crude platina, and 
13 from others. The mean produé is 10 percent., as I 
announced at the time to government. 

Thefe feales are of different colours: fome’ have the yel- 
low colour of gold, others are of a pale or a green yellow. 
2he laft, tried with the blowpipe and borax, fine themfelves, 
Uiveing the borax green, as iron would do; which fhows that 
It 184 oreen native gold, like that of the jewellers. 
_, 1B nitric acid alfo, digefted cold over thefe kinds of crude 
platina,feparates the mercury from the gold, but not fo com- 
pletely a. heat. 

Crude jlatina of a black colour, finer than the white, is 
very commm«aly brought from America. It ftains the fingers, 
probably on account of the fuperabundance of graphite or 
plombago whi it contains. I never found gold in this kind, 
and I have not bey able to obtain any information refpect- 
ing its origin. 

IV. Of Sulpbu: as the Mineralizer of Platina. 
j When crude platina 1: expofed to the heat of the blow- 

pipe on charcoal, a {trong {mell of fulphur is exhaled, ac- 
companied with fumes whica do not whiten gold, and which 
are not produced but by adegree of heat fuperior to that 
which volatilizes mercury. Black platina grains give more 
fumes than the white, ;: 

3 Large 
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Large grains of platina picked and heated, emit alfo an, 
odour of fulphur accompanied with fumes. A perfon em- 
ployed by government to colle&t platina informed, me, that, 
the largeft grains he ever faw never exceeded the fize of a 
pea; and that he had given feveral of that fize to the arch- 
bithop of Santa-Fe. In regard to the enormous grain faid 
to be depofited in the cabinet of Vergara, the director of the 
Bifcayan fociety aflured me that he had no knowledge of it. 
When crude platina is brought to a red heat in a covered 

crucible, no odour of fulphur is perceived with the vapour of 
the charcoal, but at the moment when the crucible is unco- 
vered this odour manifefts itfelf very powerfully ; but if the 
crucible be fhut clofe it ceafes.. It was long before I was 
able to difcover the nature of this vapour; but the experi- 
ments, which wiil be defcribed hereafter, proved to me that 
it is nothing elfe than concentrated fulphunic acid. 

_ From 1600 grains of white crude platina well purified, 
and heated in a retort, I obtained,only half a grain of mer- 
cury anda grain and a half of water, without any kind of 
gas. Having broken the retort before it was quite cold, it 
exhaled a fulphurous odour. The platina became black, 
and was found {lightly cemented, and adhering to the glafs. 
A mixture of 400 grains of the fame crude platina and an 

equal quantity of fweet muriate of mercury, heated in a re- 
tort, gave, after the fublimation of the mercury, a very light 
ftratum of cinnabar, which adhered to the top of the retort, 
and, when fcraped a little, affumed a vermilion colour. 

Crude platina, heated in a crucible and immediately pour4 
into a filver difh, blackens the veffel in the fame manne 4$ 
fulphur. Ina word, all folutions of platina form an #un- 
dant precipitate with barytes. 

As falphurets of platina, both native and artificia} do not 
fuffer their fulphur to efcape when heated in coved veffels, 
there is reafon to believe that this metal cannot be entirely 
freed from it by an open fire ; for the fulphuret, which occu- 
pies the centre of each grain, may then be coxfidered as fhut 
up in a veffel. 

Here, then, we have fulphur as a confituent part of crude 
platina. It may here be afked, with yfat combuittible this 
fulphur is united. Tf it be recolleétei that iron, and even 
copper, exifts alfo in this ore, it wit not be fuppofed that it 
is combined with the platina; aad yet it is with this metal 
that the fulphur is united, as will be feen hereafter. In the 
mean time it may be deduced, from the preceding experi- 

ments, that what is at prefeat called, and what ought to be 
continued to be called, crude platina, 3s evidently siaagste 
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elfe than the mineralization or fulpburet of that metal which 
it has been thought proper, in the modern nomenclature of 
metallic fubftances, to call platina. 

V. On the Oxidation of crude Platina, , 

When native platina is brought toa red heat in open vef. 
fels, it affumes the appearance of the oxidated iron of a gun 
barrel ;, but with this difference, that the oxidation effected 
at the furface is found at its maximum; for by rubbing it on 
paper, or triturating it with water in a porcelain mortar, a 
red powder is detached from it. Another proof of this is ob- 
tained by digefting over it muriatic acid, which entirely dif- 
folves this powder, and with alkalies gives a precipitate of 
oxidated iron of 48 percent. The platina which remains 
has recovered its whitenefs. 

I fhall here give an account of an experiment made a good 
many years ago by C, Darcet, and at which I was prefent. 
That chemift put into a crucible, placed in the porcelain fur- 
nace of Serres, fome ounces of crude platina: when taken from 
the furnace the platina was triturated with water, and fepa- 
rated by thefe means from all the powder it contained. After 
this firft fubftance was removed from it, it was put again into 
the furnace, and purified a fecond time in the fame manner; 
and this operation, being repeated, gave a new quantity of 
powder. After paffing through the furnace in this manner, 
as far as I can remember, feven or eight times, the platina 
was totally changed into an oxide of a very dark brown co- 
four. I was prevented, by particular circumftances, from 
learning of Darcet what was the refult of his laft experiments. 
An account of experiments made on platina in the porce- 

Jain furnace of Furftemburg may be feen in the Journal de 
Phyfique; but as the author did not take care to remove the 
oxide as it was formed, he concli;ded, as Macquer, Baumé, 
and other chemifts had done. that platina was indeftructible. 
But let us return. to the oxidation in quetftion. 

The muriatic acid, of which we have fpoken, had taken 
from the calcined platina three oxides, viz. that of iron, that 
of copper, and that of platina. This folution, united with the 
folution of muriate of ammonia, gave the yellow precipitate 
which is peculiar to platina. 

Potafh being employed to complete the precipitation from 
the liquor, the refult was a fecond precipitate of red oxide of 
iron, mixed with a little copper, which immediately mani- 
fefted itfelf by muriate of ammonia. 

If in this folution there had been found only a little oxide, 
which the muriatic acid might have fur-oxygenated, the fo- 
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lation of platina would have exhibited nothing aflonithing, 
But as its deoxidation could not be aferibed to fuch a 
caufe, it muft be inferred, that when platina is combined 
with other metals, it heenthes oxidated much eafier than has 
hitherto been fuppofed.. Platina, then, has this property, 
Jike all other metals, in which the ftate of combination al- 
ways favours oxidation. 

The following is the detail of an experiment. 1d af with 
great care, Eight hundred grains of crude white platina, 
well purified from gold, fand, ‘and mercury, after having been 
calcined for the fpace of an hour, had loft only one grain. 
Haying afterwards expofed them to the aétion of muriatic 
acid, they loft in the acid four grains and a half, and refumed 
their whitenefs ; by which it is feen that the oxygen of the 
atmofphere had almoft replaced the weight, of the ate 
diffipated. 
The 794% grains, being calcined a fecond time, Hesse. 

black, and their weight was increafed two grains, but the 
fmell of fulphur was no longer diftinguifhed; a circumfance 
which renders. the Comthaniaiiou ae oxygen more Tiking. 
Having been again expofed, to the muriatic acid, they oll 
9* of their w eivht: they were found to be black, and: vifibly 
corroded. sagen) 

The 788 grains which remained were oid aentha time 
in the noe acid, and the refult was a new Jofs but that 
which they experienced in freth acid, after a “fourth. ébulli-’ 
tion, was flow, and far inferior in ‘ie two Jatt mentioned 
boilings : it did not exceed four grains and a‘halfe 

The weakened. action of the acid-made me believe that I 
ought to continue the oxidation in order to penetrate further 
into the interior of the platina, which induced me to ‘proceed 
to a fourth calcination ; but it was ufelefs, for the grains jex- 
perienced no change either in their weight or their colour: 
the application, therefore, of the muriatic acid was to no pur- 
pole. The exterior of the grains had then the appearance, of 
pure platina, haying a very firong refemblance to filver of a 
low alloy. 

The total lofs fufiained by thefe 8-0 grains was 17! grains, 
or a little more than two hundredths, A grain of cold, not 
perceived in purifying the crude platina, was found towards 
the end of the operations ; and this grain proved to me that 
the muriatic acid alone produced the eflects I have deferibed, 
and that nitric acid had no fhare in them, 

The metallic folutions of which we have fpoken contained 
each platina, iron, and copper: they became turbid with the 
muriate of ammonia; from which we may infer, that if the 
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piatina be diffolved in the muriatic acid, that it may be pre- 
cipitated by that falt. 

Let us now return to the crude platina. When treated 
with dulcified muriate of mercury, it is found at the bottom 
of the retort with all the figns of corrofion. The water im- 
mediately takes from it a light efflorefcence of a yellowifh 
white colour; and potafh, poured into the liquor, feparates 
from it a red oxide of iron and of copper. In regard to pla- 
tina, none is found in it; from which we may conclude that 
the iron and copper only had received from the muriate of 
mercury a fufficient quantity of oxygen to effect their folu- 
tion. The lofs of the ore was 12 per cent. We are there- 
fore obliged to acknowledge three metals in platina ore. We 
fhall fhow hereafter, that befides fulphur it contains alfo two 
other combutftibles *. 

VI. Experiments with the Nitric Acid on Platina. 

Nitric acid of 35 degrees, in which crude platina, purified 
from fand, iron, and copper, was boiled, did not even alter 
the polith of the grains: it only feparated the mercury from 
the gold. The fame acid had as little aétion on the platina 
grains blackened by calcination, and fubjected to the fame 
ebullition: they retained their cruft, and the fiate of the acid 
Was in no manuer changed. , Margraf and Lewis, however, 
affert that nitric acid has fome kind of an action on them. 
But their acid either contained muriatic acid, or the grains 
on which they operated were more ferruginous. This is very 
poflible; for there are fome kinds of crude platina which have 
a great many incru(ted grains, and others cavernous, which 
contain red oxide. The black coloured crude platina in my 
poffeffion, and which belonged to Don Pedro d’ Avila, is in 
that ftate. I can now entertain no doubt that black kinds 
of platina are fometimes brought to us. That fent a few 
years ago to the king’s cabinet, of which I have a {pecimen 
given me by our tranflator of Buffon, is of this kind. It 
may be whitened by means of the muriatic acid, but not 

» * The author of the Mineralogy of Spain, Don Chriftian Herrgen, 
exprefies himfelf thus in the feventh number of the Annales de Ciencias 
Naturales: * After having read the memoir publ:fhed by L. Prouft in 

-the firft volume of this colieétion, one is obliged to acknowledge thar platina 
is wever found pure in a native ftate; it always exhibits a real mineral- 
ization, as this memoir proves. It is much to be regretted that we have 
not yet the leaft geognoftic notice refpecting this valuable fubfance. Don 
Herrgén indicates at the fame time the places where platinads found, 
which are, Choco, Popayan, Quito, Rio del Pinto in the province of Peru, 
Carthagena, and Barbuda in New Grenada. 

Voi, XI. D fufficiently 
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fufficiently to acquire the brilliancy of the white kind ufeé 
in commerce. 

VII. Of the Effects of the Nitro-muriatic Acid on Platina. 

I compofed this acid with the nitric and muriatic acids. 
T fhall mention hereafter the proportions bett calculated to 
effect this folution. 

Four hundred grains of crude platina well picked, which 
had been tranfmitted to me by Don Cafimir Ortega, being 
treated in this acid until it had loft all its action, there re- 
mained a black matter, which, when wafhed, and colleéted 
together ina china cup, was found to weigh 104 grains, or 
2 pounds fo ounces per cent. 

The fame quantity (400 grains) of crude white platina, 
which I received from Don Domingo Fernandez, left fix 
grains of a black refiduum, or one and a half per cent. 

An equal quantity of the fame kind, of which the largeft 
particles were felected, left 14 grains, or 34 per cent., of a 
black refiduum. Thefe three experiments give a mean pro- 
duct of about 24 per cent. 

VIL. Of the crude Black Platina. 

Four hundred grains of the platina of Don Pedro d’Avila 
left a refiduum of 7 grains, or 1 pound 12 ounces per cent. 

Four hundred grains of the fame left a black refiduum of 
9 grains, or 2 pounds and a sbi per cent. 
An equal quantity of the largeft particles of the fame left 

a refiduum of 3 per cent. Thus the mean produ of the black 
kind was 2 pounds 12 ounces per cent. 

It is here feen that there is a very remarkable variation in 
the quantity of thefe refiduums : it arifes, firft, from the very 
variable action of the folvent, which more or lefs deftroys 
the fubftance of the refiduum; and, in the fecond place, 
from there being fometimes found in thefe refiduums parti- 
cles of that metallic fand of which we have {poken, and 
which are generally pretty large, and imbedded, as it were, 
in the heart of the platina. This fact has been obferved alfo 
by Guyton. 

IX. Of the Graphite of Platina. 

The refiduums of which we have fpoken are nothing elfe 
than graphite or plumbago: it burns flowly by the blow- 
pipe, inflames nitre, and deprives the arfenic acid of its oxy- 
gen; it leaves fhining or gloffy traces on paper; when eXx- 
poled to heat, it lofes neither its foftnefs to the touch, nor its 

property 
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property of ftaining: in a word, it has as much luftre as the 
beft Englifh pencils *. 

That the aflay by this method may be exaét, the graphite, 
when heated by the blowpipe, ought to exhale no fulphurous 
odour; for, if this odour is perceived, it indicates that it ftill 
contains metal not diflolved. I muft howeyer obferve, that 
during the folution the platina appears to be reduced_to a 
black powder; or, rather, a powder is detached which refem- 
bles galena coarfely pulverized. 

This powder, which is as heavy as platina, accumulates 
at the bottom of the retort: after the folution of the grains 
of the metal, it ftill retains for a long time the fame 
appearance; and it is only by renewing the nitro-mu- 
riatic acid that it difappears entirely, leaving nothing in its 

_place but graphite. The nature of this powder will be feen 
hereafter. 

X. Obfervations on Solutions of Platina. 

To free thefe folutions from the nitric acid employed in 
excefs to oxygenate the muriatic acid, they muft be con- 
centrated till they acquire the confiftence of honey. The 
fuperabundant muriatic acid, becoming oxygenated in its 
turn at the expenfe of the remaining nitric acid, acquires 
the quality of oxygenated muriatic gas combined with nitrous 
as. 

. The faline. mafs which remains is of a dark brown colour: 
it diffolves in warm water if the deficcation has not been too 
ftrong; for in that cafe the part which refifts folution is a 
brown muriate containing lefs acid, in which platina, iron 
and copper are re-found, and from which the muriatic acid 
cannot be feparated even. by feveral wafhings. In regard to 
the liquid felution, it is merely a muriate; for, when decom- 
-pofed by means of potafh, nothing is produced but muriate 
of potafh and a little fulphate, It has an aftringent tafte, 
but without any of thofe metallic favours which are fo dif- 
agreeable in all folutions of filyer, copper, &c. 

If the folution in this ftate be treated with potafh, the 
faline precipitates common to all folutions of platina will 
be obtained, but not an atom of nitrate will be obtained by 
evaporation; from which it may be inferred, that the nitrie 
acid of folutions not concentrated has no part in precipita- 
tions of this kind. It will be feen, in the courfe of this paper, 
that the flighteft veflige of this acid is not found in the pre- 

* On fafing crude plarina with oxygen gas, a black fhining fcale forms 
on the outfide of che globule, which may be feparated by the hammer. 
This is frequently found to foil the fingers. —Epit, tae 
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eipitates of the moft nitric folutions. In a word, the refuft 
of folutions of platina in nitro-muriatic acid is, as in that of 
old, ‘a pure and fimple muriate of platina. To what has 

been faid T fhall add, that the difference between one kind 
of crude platina and another may be known by that obferved 
in the colour of their folutions. Black platina grains, for 
exapple, diffolved in the fame quantity of acid as the white, 
give a colour much redder. é 

XI. Solution of crude Platina on a large Scale. 

The phenomena obferved in the folution of this mineral, 
when large quantities are employed, do not differ from 
thofe effected by fmall quantities. In the firft of thefe opera- 
tions, however, there are fome effects more ftriking, which’ 
I fhall here point out. 
When the nitro-muriatic acid, aided by a moderate heat, 

hegins to attack platina, the firft bubbles of gas become co- 
vered with a yellow powder, which retains them at the fur- 
face of the liquor. Thefe globules float in every direction, 
and at length adhere to the fides of the retort, or vanifh, to 
give place to others, Thefe phenomena being common to 
many fulphurous metals, we are authorized to believe that 
this arifes from the fulphur which envelops thefe bubbles of 
gas. This powder, when thus depofited on the fides of the 
retort, is foon diflipated; becaufe, being very minute, and 
in fmal] quantity, it is fpeedily fubjeéted to the a@tion of 
agents which tend to convert it into fulphuric acid. 

But to return to the black powder: in proportion as the fo- 
tution advances, this powder 1s feen forming itfelf, increafing, 
and affuming, with the remainder of the platina, a leaden co- 
Jour, fimilar, as already faid, to that of pulverized galena. 
Tt is then proper to lay afide this refiduum, on which the 
folvent has only a very weak a€tion, which cannot. be con- 
tinued but by repeated ebullition, and adding a large quan- 
tity of new acids. This folution, when poured on a new 
quantity of mineral, acts with a great deal of force; which 
proves that this refiduum, though it ftill bolds abundance of 
metal, refifts the aclion of the folvent much more than frefh 
grains. 

This powder has been remarked, but not examined, by 
thofe who have operated on platina. To obtain it feparately, 
the refiduum muft be wafhed in a great deal of water; it 
mutt be agitated a great deal, and decanted very fpeedily, 
becaufe its gravity is very little different from the mineral 
which remains to be diffolved. What has not been carried 
off by decantation, when moiftened, and rubbed between the 
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fingers, breaks, and ftill gives a pretty large quantity of black 
powder. It is therefore neceflary to again take from the bottom 
of the water the mineral found there; to rub it ftrongly be- 
tween the hands; to feparate the powder from it ;, and to 
unite it to the former. It is evident, from what has been 
here faid, that the fri@ion and fhocks experienced by the 
mineral, agitated by ebullition, and corroded by the acids, 
effect the feparation of the black powder. 

If thefe grains, inftead of being pounded, are left whole, 
and if they are examined with a magnifying glafs, it is feen 
that they have retained their form, that they are eafily broken, 
and that they are hollow, and covered with brilliant lamine. 
The aperture through which the folvent has penetrated into 
the interior is often difcovered; and as their colour is in 
nothing different from that of the powder, there can be no 
doubt that the latter is the refiduum of the crofion of, the 
grains of the platina. In a word, thefe phwnomena are 
more remarkable in black platina ore than in white, becaufe 
the principle which produces this powder appears to me to 
be more abundant in the former. 

XII. Experiments on the Black Powder. 

Two hundred grains of this powder, well prefled together, 
being calcined in a wide crucible, exhaled fulphuric acid 
fumes. Towards the end of the calcination I thought I per- 
ceived that the fumes, though ftill acid, had no longer a ful- 
phurous charaéter. The refidaum was pretty black, and 
began to be agglutinated together: it had loft 23 parts. The 
177 which remained were diffolved in nitro-muriatic acid 5 
and the folution being precipitated by muriate-of ammonia, 
the refult was an ammoniacal muriate fimilar to others, of 
which I fhall fpeak hereafter, The remaining liquor was 
found much lefs coloured than ufual. I treated it with pot- 
afh, which, to my great aftonifhment, precipitated a white 
phofphate of iron. [ call it white, becaufe itis that which 
all iron oxidated to its maximum produces. We have here, 
therefore, on the one hand fulphur, and on the other phof- 
phorus, combined in the refiduum of our crude platina in 
greater quantity than in the metal itfelf. 

As the remainder of the black powder weighed no more 
than 42 grains, it is evident that the acid had diflolved 135 
of the 177 grains of black powder calcined. 
_ Thefe 42 grains of powder were till very black; they no 
longer emitted any odour by the flame of the blowpipe. 
They were not attacked by the nitro-muriatic acid, They 

were nothing elfe but plumbago-or graphite very pure. To 
D3 alcertain 
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afcertain with more certainty the nature of this powder, I 
thought proper to make the following experiment. 

I Fifolved 200 grains of black powder well dried, but not 
calcined, in nitro-muriatic acid of the fame firength. Having 
wathed and weighed the refiduum, it indicated that the fol- 
vent had taken up only 24 grains. The folution being then 
treated with muriate of ammonia gave me common muriate 
of ammonia; and the laft liquor produced, by the addition 
of potafh, phofphate of iron, which gave me no new inform- 
ation. j 

But, if it be recollected that 200 grains of the black pow- 
der, which had loft 23 grains of fulphur and phofphorus, 
afterwards fuffered to be taken up by the fame folvent even 
135 grains of platina, one will certainly be aftonifhed to find 
that 200 grains of the fame powder, which ftill retained its 
23 grains of combuftible matter, fhould have refifted the 
action of the folvent to fuch a degree as to give up to it only 
24 grains of metal. This refiflance muft neceffarily find its 
meafure in the difference between the numbers 135 and 24, 
which here reprefent to us the quantities taken from the black 
owder during the firft and fecond experiments. 
I then fufpeéted that the union of the combuftibles accu- 

mulated in the platina, formed, perhaps, the greateft obftacle 
to the folution, both in thefe experiments and in thofe made 
on platina on a large feale. Several facts, which I had already 
obferved in regard to the folution of metallic fulphurets, com- 
pared with that of their refpe€tive metals, confirmed me in 
this opinion, at leaft until other obfervations had enabled 
me to rectify what might not be founded on that conje@ure, 

I therefore colleéted the powder, after the fmall lofs it had 
experienced in the nitro-muriatic acid, and expofed it to the 
flame of the blowpipe. At the fame inftant it exhaled fumes 
of fulphur, and perhaps even of fulphuric acid, as denfe as 
that which it had produced before being fubjected to the 
action of the folvent. If we fuppofe, then, that the black 
powder gives up to the folvent 135 parts inftead of 24, at the 
moment when it is feparated from the combuftibles by tor- 
refaction, there remains no doubt that thefe combuttibles, 
on the one hand, oppofe a ftrong refiftance to the aétion of 
acids, and defend the platina from it; and, on the other, 
that ceconomy requires, in operations on a large fcale, that 
the black powder fhould be preferved feparate, to be calcined 
before it is treated with nitro-muriatic acid. 

If we reflect that the fulpburets and phofphurets of iron, 
which are the only ores found in fmall quantity in the mi- 
neral, are incapable of oppofing fuch a refiftance to the sere: 
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of the nitro-muriatic acid, it will no longer be doubted that 
it is chiefly owing to the fulphurated phofphorized platina. 

In fupport of my conjecture, I fhall fav a few words re- 
fpecting the fulphurets of which I have fpoken. 

The fulphuret of mercury, or cinnabar, contains the metal 
in its natural ftate, and not, as is commonly faid, in that of 
oxide; for, notwithftanding the difpofition of mercury to 
unite with oxygen, concentrated nitric acid does not attack 
cinnabar. 

Copper takes up 28 parts in 100 of fulphur, and never lefs: 
it can, however, diffolve fulphuret of copper in various pro- 
portions, as may be feen in my effays on black copper. If 
copper containing fulphuret be expofed to nitrous acid of 12 
or 15 degrees *, the copper will be diffolved; and fulphuret, 
which will feparate itfelf under the form of a blackifh blue 
powder, cannot be oxidated but in a very ftrong heat. 

[ applied feveral times an acid of 35 degreest to Ameri- 
can filver ore containing fulphurets of copper, lead, iron, 
antimony, zinc, manganefe, &c., and found that, if thefe 
mixtures were not heated, the greater part of the metals were 
attacked by the acid, the whole, or at leaft the greater part, 
of the filver in the ftate of fulphuret excepted ; from which 
we may conclude that this fulphuret is one of thofe which 
refift the aGtion of the nitric acid much more than the metal 
itfelf. It is very probable that this is the cafe with many 
others, which I do not at prefent recollect, 

[To be continued. ] 

IX. On Bleaching, By a Correfpondent, 

To the Editor of the Philofopbical Magazine. 
SIR, 

HE importance of the new mode of bleaching to the 
principal manufactures of this country renders it worthy the 
mof minute and accurate attention. Before your publication of 
O’Reilly’s Effay, no complete treatife on the modern fy{tem 
had appeared. That of Berthollet, the difcoverer, though in 
many particulars very defective, was undoubtedly the bett 
adapted to inftruct the practical manufacturer, who cannot be 
fuppofed intimate with the minutiz of the laboratory. The in- 

* If thefe are'degrees of Baumé’s areometer, as may be prefumed, they 
indicate a fpecific gravity of from 1°08&9 to 1114. 
+ Specific gravity of 1°314, F 
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definite effay of Higgins prefuppofes too much previous know 
ledge in the reader, ever to enable the inexperienced to adapt 
or eftablifh the new procefs; and the many other detached 
eflays*, however valuable on’ particular parts, are yet fat 
from forming a whole, whence the praétical bleacher might 
gain infiruétion to adapt or improve this new fyflem. The 
prefent effay not only prefents a complete view of all that has 
hithertobeen publifhed, buat adds many original faéts to the 
illuftration of the modus operandi, or theory and practice of 
bleaching. It is therefore with no inconfiderable deference 
that I venture to offer fome remarks on the work of fo expe- 
rienced a chemift. 

That there fhould ftill be fuch a diverfity in the quantity 
of the ingredients for preparing the oxymuriatous acid may 
appear ftrange, when its nature and properties are fo well 
underftood. This may be accounted for only by the peculiar 
modes of preparing it, for the end of all is the fame.’ The . 
firft attempts to prepare this acid fit for bleaching often fail, 
and the caufe of fuch failures, owing, perhaps, only to the 
want of manual dexterity, is generally afcribed to a deficiency 
in the quantity of fome of the ingredients. To remedy this 
fuppofed deficiency, an unneceffary quantity of fome one ar- 
ticle is added: hence the German practice of ufing 64 parts. 
falt to 20 manganefle, when moft probably the converfe quan- 
tities, properly managed, would have much fooner produced the 
defired effect. The ufe of falt in this procefs has, no doubt, 
hitherto been greatly over-rated. It does not appear that 
muriatic acid alone poffeffes any bleaching powers, but that 
of depofiting a pale fub{tantive yellow upon every other colour. 
To oxygen, of which it is only the vehicle, is juflly afcribed 
the deterfive property of oxymuriatous acid; and ftuffs are 
whitened with greater or lefs celerity, according to their. 
greater or lefs facility of combining with oxygen. The co- 
louring matter undergoes a real flow combutftion, which ter- 
minates by the formation of carbonic acid, which, efcaping 
under the form of elattic fluid, produces what we call bleach- 
wg. Granting that combuttion actually takes place, (in 
which there is no lefs of theory than experiment,) and the 
oxygen, uniting with the carbon, efcapes in the ftate of car- 
bonic gas, the muriatic radical and bafe of the colouring 
matter muft unite and form a concrete fubftance; the refi- 
duary product of combuftion, which literally dyes a leaden 
white, and which, like leaden paint, on expofure to the at- 
mofphere, fhortly affumes a dirty yellow colour. That this 
is really the cafe can fcarcely be doubted; and that all the 

* Itis poflible {ome of thefe may have efcaped the writer’s attention. 
attempts, 



On Bleaching. 37 

attempts hitherto have done no more than dyeing a leaden 
white, which foon becomes a pale.yellow, that requires the 
joint efforts of oxygen and alkalies to remove, muft, ona 
moment’s reflection, be evident to every one. To this caufe 
may be afcribed the failure of the learned editors of the En- 
cyclopedia Britannica, who were no mean chemifts.. With 
the acid prepared according to Berthollet’s mode they dyed 
yellow, but could not bleach white. 

It is generally agreed, that the muriatic acid is no further 
ufeful to bleaching than by its power of retaining oxygen in 
water, and thus conveying it in a ftate fit to aét, more or lefs,. 
on both the external and internal parts of the ftuff to be 
bleached. Hence it is evident, that the ufe of fuch a quan- 
tity of falt is not only injurious to the celerity of the procefs, 
but entails an embarrafling expenfe on this method of bleach- 
ing. However, even this more than triple quantity of falt 
may have been neceflary to incorporate or retain the requifite 
quantity of oxygen to perform the whitening procefs, if the 
apparatus were not properly adapted. Condenfers have been 
generally ufed, and Mr. O’Reilly propofes (Plate I. ng. 1. C.*) 
an improved one; but, if duly examined, they will be found 
not only inefficacious, but highly difadvantageous to the ad- 
mixture of the oxygen with the water. It is well known how 
flight the union of oxygen with muriatic acid is; and who- 
ever will try even this improved condenfer will find an almoft 
complete feparation of the two gafes before they are brought 
in contaét with the water. So flightly indeed are they mixed, 
that the moment the heat and confequent motion is with- 
drawn from thefe condenfers, that moment the gafes begin to 
feparate according to their fpecific gravities. At the top will 
be found tolerably pure oxygen gas, while the bottom con- 
tains muriatic mixed with fome fulphuric acid gas. This 
laft combination is confiderably-deterfive, but is alfo fome- 
what corrofive, and has often damaged goods; a circum- 
ftance that may be avoided by having them previoutly wetted 
in water. — It is lefs injurious, however, to cotton than linen 
goods 5 and to this is owing probably the great quantity of 
fulphuric acid ufed at Manchefier, where it is diluted with 
double its quantity of water; which muft excite fuch a rapid 
ebullition, that fome of the fulphurie acid will be carried 
into the receiver. Snlphuric be diluted with /e/s than its 
volume of water, will produce the pureft oxymuriatic gas. 
By ufing condenfers, much of the oxygen too is diffipated 
through the anti-abforbent tube (if I may fo call it), at the 
top of the condenfer, Under fuch circumftances it is not 

* Sce Philofophical Magazine, vol. x. 
. Spat : furprifing it 
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furprifing that extraordinary quantities of muriatic acid 
fhould be required to retain a very fmall quantity of oxygen. 

To obviate the lofs of the oxygen, and prevent the necef- 
fity of ufing fo much falt, the alembic and great receiving 
vat, or vats, fhould always communicate immediately toge- 
ther, without the intervention of condenfers, which always 
tend to diminifh the capability of the muriatic acid to unite 
with and retain the oxygen in the water, and thus defeat the 
object of the procefs. Abforption might be guarded againft 
by having the communicating tube bent, like a double fy- 
phon (15), and in the lower angle to have an air-tight ftop- 
per, that would yield on the firft preffure, fo that no water 
could ever reach the alembic. It ought to be remembered 
too, that if by neglect abforption ever takes place, the liquor 
will be rendered almoft totally inert, even with the beft con- 
denfers. Various other modes of anti-abforption might be 
adapted equally efficient with thofe in ufe, and without their 
inconveniences, . 

When citizen Paul thinks proper to publith his mode of 
impregnating water with oxygen, perhaps a {till more fpeedy. 
and eflectual method of difcharging the colouring matter of 
cotton and linen may be found; and the theory or procefs of 
eombutftion, adapted by Berthollet in his ‘* Elements of the 
Art of Dyeing,” and ably combated by Dr. Bancroft* in 
his moft ingenious * Refearches in the Philofophy of per- 
manent Colours,” be fuperfeded by the more fimple term 
folution. J. AwB. 
Tokenhoufe-yard, ) 
- Sept.9, 1801. 

Ke Experiments on Dyeing Cotton with the Flowers of the 
Carthamus Tindiorius (Safflower). By Profeffor BecK~- 
MAN +. 

A BOUT feven years ago, I made various experiments on 
dyeing wool with the flowers of the carthamus; and two 
years after I added fome experiments on dyeing linen in the 
fame manner. As thefe were approved by men well verfed 
in that part of chemiftry which relates to the art of dyeing, 

* May it be permitted to afk this philofopher, through the medium of 
the Philofophical Magazine, when the world will be favoured with his 
promifed fecond volume of Refearches ? 

+ From the Tran/actions of the Royal Society at Géttingen for the Year 
1750. , ; 

+ Novi Commentar, Societ- Gottin. iv. p. 89, and vi- p- 79- 

I refolved 
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I refolved to make fome experiments, alio, on dyeing cotton 
with the flowers of the carthamus; efpecially as no perfon, 
as far as I know, had ever before fhown what effect might 
be produced by the beautiful red dye of this flower. 

The celebrated Poerner * made, indeed, various experi- 
ments on cotton; but his only relate to the faffron-coloured 
dye of the plant; nor did he employ any alkaline falt to ex- 
tract the red dye. Scheiler t alfo made experiments on the 
fame fubject ; but my obfervations have not been anticipated 
by his, fince he tells us, that the method of dyeing cotton 
and filk with thefe flowers is the fame, though it may be 
eafily proved that there is a very effential difference. But, 
before I give an account of my experiments, let me be per- 
mitted to make a few obfervations refpecting the art of dyeing 
cotton in general. 
No doubt can be entertained that it is more difficult to dye 

cotton than to dye wool or filk. Every thing made of wool 
readily imbibes the dye: fille imbibes it with more difficulty: 
but cotton rejeéts all dyes fo much, that thofe which imme- 
diately penetrate wool, and tinge it with a ftrong colour, 
fearcely communicate any tint whatever to the latter, and 
even the dye which adheres to it may be eafily difcharged, 
and oft-times by water alone. For this reafon, there is 
fearcely any colour on cotton, except that called the Turkey 
red, which is either agreeable to the fight or of a durable 
nature. But, if we with to inquire into the caufe of this dif- 
ference, we mutt attend to the nature of the two fubftances. 

There can be no doubt that wool contains a larger quan- 
tity of fat, or inflammable matter, than cotton. We have 
reafon likewife to conjecture, that wool, and the hair of ani- 
mals, have more and larger pores, as well as more capacious 
fibres, than thofe fubftances procured from vegetables. The 
great object, then, will be, to remove by art that difference 
which there is between animal and vegetable fubftances. 
That the {mallnefs of the pores or fibres can be corrected by 
art, we have fearcely reafon to hope: but we may make 
choice of colouring fubftances well diluted and foft, and as 
fluid and penetrating as poffible, that is, rather faline than 
earthy ; and may alfo prepare or macerate the cotton in fuch 
liquors as are capable of rendering its fibres fofter and loofer, 
Daily experience, however, fhows that much cannot be ef- 
fected in this manner; for though cotton, by means of falts, 
may be made to imbibe various dyes, yet they are eafily 

* Poerner Farberey-Verfuche, vol- iii. p. 138. 
+ Scheffer Chemifche Vorlefungen iiberfezt von Weigel, p. 675. 
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wathed out and deftroyed. Let-us try, then;: if! d method 
cannot be difcovered to render the nature of cdtton more 
like to that of wool. This, indeed, will be-the éafe, if we 
inftil into it an oily fubRance fo as to become a:component 
part of it, which can neither be wafhed out with cold water 
nor foap, nor in any other manner. 

But as the Tarkith red poffefies all thofe qualities which 
are requifite in ftuffs that have been dyed, this affords a fuffi- 
cient proof that cotton’ may be fo prepared by art as to re- 
ceive a conftant and fixed colour. That Turkifh dye, there- 
fore, muft be the pattern to which all our experiments are 
directed: for it ftands the rays of the fun, as alfo the ation 
of foap and common ley; though when often wafhed, and 
expofed to the fun, it undergoes fome variation; but the 
colour is fo far from becoming worfe, that it 1s rather im- 
proved, and rendered brighter. li the cotton yarn, however, 
be digefted long in a cauttic ley, or rubbed in it too much, 
the colour is injured. Reétifiedefpirit of wine (alcohol) does 
not hurt the colour of the yarn digefted in it, nor does the 
{pirit acquire any tin@ture from it. Spirit of fal-ammoniac, 
prepared by means of lime (cauftic ammoniac,)is no Jefs in- 
effectual. The colour is not injured by urine when under- 
going decompofition; nor does microcofmic falt hurt, but 
rather makes the colour more agreeable, as is faid; though 
that experiment I never tried. Mineral acids corrode the 
threads, but the colour itfelf remains. If digetted for fome 
days in nitric acid, or in aqua-regia, the colour becomes 
yellowith, and at length difappears. 

Thefe experiments, which I myfelf and many chemifts 
have tried, feemed to preclude all hope of diffolving and dif= 
covering the nature of that dye ufed by the Turks, till J.C. 
Oettinger, formerly profeflor at Tubingen, who has deferved 
fo well of chemiftry, threw out fome hints likely to lead to 
a knowledge of it. He, as far as 1 know, was the firft perfon 
‘who had an opportunity of obferving the great effeét which 
oil of olives has upon that Turkey dye. He found, that if 
cotton yarns dyed with it were dipped in this oil, and then rub- 
bed a little, they loft their colour, and that the whole colour- 
ing matter became fo thoroughly diffolved; that other threads 
could be dved in that,oily folution ; fo that, by the help of 
oil, the dye on Turkith yarn could be transferred to other 
undyed cotton. 

Thefe obfervations afford grounds for various conjectures. 
The colourmg matter which the Turks ufe, is perhaps of 
fuch a nature as to be foluble in oil in the fame manner as 
refins; and perhaps the colouring matter adheres to Je 

table 
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table fubftances by means of fome matter diffolved by the 
oil. But the conftancy of the colour in alkaline falts oppofes 
this conjecture; and it is more probable that the Turks may 
have difcovered fome method of affimilating cotton ftuffs to 
thofe made of wool, and of thus rendering them more capable 
than they naturally are of receiving the colouring fubftance. 

The celebrated profeffor Pallas proved, a few years ago, 
that this conjecture is not only probable, but even true. This 
gentleman, who, in travelling through the immenfe provinces 
of the Ruflian empire, directed his attention not only to ob- 
ferving and colleGting animals, plants, and minerals, but alfo — 
to various uncommon procefies employed by the inhabitants, 
which might ferve to improve the arts of Europe, was fo for- 
tunate as to acquire a knowledge of the manner in which the 
Armenians, who have retired to Altracan on account of the 
‘continual “troubles in Perfia, dye cotton after the Turkith 
manner, This procefs, which the profeflor communicated 
to the public in 1776 in the Peterfburgh Journal, I thall 
not deferibe at full length, but only relate a few circum. . 
ftances that may ferve to confirm my opinion, and to be a 
guide to others in profecuting experiments on this fubject. 

The cotton yarn is fieeped by the Armenians in fifh oil, 
It is then dried in the open air, and this procefs is repeated 
for feyen days and nights. “he Armenians fay that no fith 
oil can be ufed but that which aflumes a milky appearance 
by the addition of an alkaline folution. I, indeed, fulpec& 
that the fat of marine animals, and, in particular, fifhes, is 
much fofter and more fubtle, and penetrates folid bodies 
much more eafily than the fat of other animals; and it is 
for this reafon, in my opinion, that the Armenians ule only 
fith oil, which can be readily procured at Aftracan. 

The yarn which has imbibed a fufliciency of oil is wathed, 
dried, and dipped in an afirmgent liquor in which there is an 
abundant mixture of alum. 

Cotton yarn thus prepared is dyed with the colouring 
matter of madder which has been mixed with calves blood, 
In my opinion, the dye of the madder is not only heightened 
by the rednefs of the blood, but, as the red part of the blood 
is of an oily nature, as is proved by the red globules, which; 
by the help of a microfcope, are feen floating on blood, it may 
facilitate the entrance of the colouring matter into the pores 
of the yarn, and the alkaline falt coytained in blood acts 
ftrongly on the colouring particles of the madder, which it 
extracts, as I have already proved by experiments with alka~ 
line falts, 

When 
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' When the yarn is dyed, it is digefted for 24 hours with 
a ftrong folution of foda in an earthen jar placed over a fire. 
By thefe means the colour is more ftrongly faturated, as the 
alkaline falt renders moft red colours more obfeure or yellow ; 
and, if there are any remains of oil, they are entirely ex- 
tracted by the folution of foda *. 
What has been here faid, is confirmed by the accounts 

iven of the method of dyeing employed in the Eaft Indies ; 
for, though it may appear fomewhat different from that fol- 
lowed at Atiracan, yet the dyers there make ufe of animal 
oil or animal foap, which adheres to the dung of fheep and 
other animals F. ; 

Though there is no doubt that the method of dyeing de- 
feribed by profeflor Pallas might be fuccefsfully imitated by 
our dyers, it is not my intention to make any trial on mad- 
der, but rather to apply the principles, which T have already 
explained, to the ufe of the carthamus. For this reafon, I 
fubjected to experiments a piece of cotton cloth commonly 
called chintz, which was white, and had never been worn. 
T wathed carefully the flowers of the carthamus, that nothing 
of their yellow colouring matter might remain; after which 
t fteeped them in an alkaline folution, and expreffed the 
juice. This expreffed juice, which contained all the red dye 
of the carthamus, and which I fhall call the alkaline liquor, 
I tempered with the acid of lemon juice. 

1. Having melted hoe’s lard, I fteeped the cloth in it for 
two hours, and then wafhed it in cold water until fearcely 
any refiduum of the fat fub{tance was feen floating on the 
furface. I then fteeped the cloth, after it was thoroughly 
dried, in the alkaline liquor, and, when it was well fatu- 
rated, I threw it into lemon juice, and repeated the fame pro- 
eefs frequently. I proceeded in the like manner with chintz, 
which I had premacerated in water alone, and not with ani- 
mal fat; but the latter imbibed much tefs-of the colouring 
matter: and this experiment, therefore, proves the advantage 
of ufing fat fubftances. 

2. In the like manner, I premacerated cotton cloth in a 
folution of common foap, and, after it had boiled for fome 
hours, I dried it. This experiment alfo fucceeded; for the 

* Fer profeffor Pallas’s account of the procefs followed at Aftracan for 
dyeing Turkey red, fee Philofophical Magazine, vol. i. , 

+ Compare Lettres édifiantes, rec. xxvi. See alfo Mémoires de Mathé- 
matique et de Phyfique prefentés aU Academ.de Paris, tom. iv. p.1. The 
procefs for dyeing defcribed by Pailas is fimilar to that inferted in OJfrwa- 
tions fur le Commerce et fur les Arts, par Flachat, tom. ii, p. 405 ; 

cloth 
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eloth tlius prepared was much better dyed than that foaked 
in water alone. 

3- But common oil of olives is much fuperior to either 
hog’s lard or foap. I boiled cloth in this oil for three hours ; 
I iqueezed out the oil, and wafhed the cloth in cold water 
till not a drop of oil feemed to be left in it, though the fmell 
of it remained. I then dried the cloth either above a flove 
or in the open air; dipped it feveral times, alternately, in the 
alkaline liquor and lemon juice; and obferved that there was 
a very effential difierence between’ the cloth which had, and 
that which had not, imbibed the oil. The one had aflumed 
a ftronger and much better faturated colour; and the other 
one much weaker, and was, at the fame time, covered in many 
places with various pale {fpots. The cloth, alfo, which had 
not yet imbibed oil, loit much of its colour in drying; but 
the colour of the other in drying feemed to acquire {trength. - 
I learned alfo, by experience, that the whole procefs fucceeds 
better, the oftener the cotton is thus dipped in oil and 
dried. It is certain, alfo, that the cloth extra¢ts fome colour 
from the oil, and therefore it is neceflary that the latter - 
fhould be pure and limpid. The alkaline falt, by which the 
colouring matter of the carthamus is extracted, is of great 
fervice in this procefs ; for the oil is fo far from rejecting the 
watery colouring matter, which fome might apprehend, that 
it rather ftrongly attracts it, on account of the alkaline falt, 
which facilitates its entrance into the pores of the cotton. 

4. As thefe experiments had fucceeded, I endeavoured to 
imitate with the carthamus, as: far as poflible, the procefs 
employed by the Armenians. With this view, I boiled a 
piece of cotton cloth feveral times in olive oil; then wathed 
it thoroughly in cold water, and afterwards dried it. After 
this, | mixed water impregnated with the yellow colour- 
ing matter of the carthamus, or a yellow infufion of the 
carthamus, with pounded galls and alum. I then took 
cloth which had been premacerated in oil, and dipped it in 
this folution, after it had boiled a little, and found that the 
cloth, when wrung, was of a yellow colour. Having dried 
the cloth, I dipped it in the cold alkaline liquor of the car- 
thamus, and then immerfed it in lemon juice; and this 
being frequently repeated, the cloth appeared of a beautiful 
and full red. Cloth which had not been fteeped in oil, but 
which in other refpeéts bad been expofed to the like pro- 
cefs, was of the fame colour, but a little paler; and, for that 
reafon, I recommend this mode of dyeing to thole who do 
not choofe to employ oil. 

I fhall now add in what manner I tried the conftancy or 
durability 
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durability of this dye. But I thall fpeak only of thofe cloths 
which were premacerated in an aftringent folution of alum. 
The cloth which had imbibed oil, and that which had not 
imbibed it, both fiood alkaline falts; for thefe falts rendered - 
the colour of both darker, without any other change. Nitric 
acid not diluted with water rendered the colour of both firft 
brighter, then yellow, and at la{t deftroyed it altogether. 
But ftill there was a great difference: for the cloth which 
had been prepared with oil retained its colour much longer, 
and when wathed in water, at the end of feven or eight mi- 
nutes the colour returned, but of a violet hue; whereas cloth 
prepared without oil loft its whole colour fooner. The fame 
acid diluted injured the latter, but not the former. Even 
the Turkey dye, prepared with madder, which is more con- 
ftant, will not long with{tand the nitric acid; nor is it ne- 
ceffary that all our cloths fhould be of fuch a nature as to 
bear all acids. If a few drops of mineral acid fall by chance 
upon a piece of cloth dyed in this manner, a yellow fpot is 
produced ; but it entirely vanifhes from both kinds, if the acid 
be immediately well wafhed out with water. It is needlefs 
to remark, that acid vegetable juices do this dye no hurt. It 
fuftains no injury from human urine, even if the cloth be 
Jeft in it for fect days. When expofed to the rays of the 
fun for fome days, thefe cloths fuffered no injury, though. 
that dyed without oil feemed to have loft more of its colour, 
But cloth which has even been prepared with oil, will not 
bear to be boiled with foap; its colour firft becomes violet, 
and then totally difappears. ‘ 

Thefe few experiments fo fully demonftrate the great ad- 
vantage of oil in dyeing cotton, that no doubt can be enter- 
tained of its utility. I muft firongly recommend it, there- 
fore, not only to thofe who dye cotton, but to thofe alfo who 
dye linen. For, as the great powcr of the oil on the too 
fading dye of the carthamus is, that the colouring matter is 
fooner abforbed, and in greater abundance, by the cloth, and 
alfo retained longer by it, its power would doubtlefs be much 
greater upon dyes which, by their natural qualities, bear, 
without any affiftance, foap, the rays of the fun, and falts, 
by which the dye of the delicate carthamus is injured. I do 
not, however, imagine that I haye found out the beft me- 
thod of employing oil; but I entertain a hope, that thofe 
who may profecute thefe experiments will difcover a better. 
Thofe, in my opinion, will be more fuccefsful who can ufe 
fith oil, which, in many places, may eafily be procured by 
dyers. Nor is it impoflible that whale oil, called commonly 
train oil, may be fo prepared as to be fit for the purpofes of 

4 dyeing. 
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dyein co. Dyers, however, may reft affured that the colour 
which they with for will be more conftant the oftener the 
cloths to be dyed are dipped in oil, or are boiled in pure 
fubtle oil, and then dried. 

XI. Defeription of a new Furnace for confuming its own 
Smoke, and faving Fuel: invented by Mejrs. ROBERTON, 
of Gla/gow. 

if conftru& furnaces on fuch a principle as fhould en- 
able them to confume their own fmoke, has long been a de- 
fideratum ; and we believe the public im general, but efpe- 
cially thofe who have been annoyed by the fmoke of {team 
engines, founderies, and fimilar erections in their neighbour, 
hood, will be glad to learn that a furnace has been contrived 
which effectually gains this end. ee. ae 
' The conftruétion is extremely fimple, and will be eafily 
underfiood by the following defcription, and the plate to 
which it refers. wilt 
~. Fig. 1. (Plate 1.) reprefents a vertical fection, and fig. 2. 
a front view of a fieam-engine boiler, furnifhéd with one of 
Mefirs. Roberton’s furnaces; and the fame letters refer in 
both to the fame parts of the conftruction. 

The opening A, through which the fuel is introduced into 
the furnace, is fhaped fomewhat like a hopper, and is made 
of caft iron built into the brickwork H,H. From the mouth 
it inclines downward to the place where the fire refts.on the 
bottom grate B. The coals in this mouth-piece or hopper 
anfwer the purpofe of-a door *, and thofe that are lowe(t are 
by this means brought into a ftate of ignition before they are 
forced into the furnace. Below the lower plate of the hopper 
K, e the furnace is provided with front bars Gt, which 
not only ferve to admit air among the fuel, but offer a ready 
way to force the fuel back, from time to time, from c to d fy 

_* In the management of tiis furnace, whavis chiefly to be attended to 
is, that the hopper be kept full of coal, and either wholly or in part fmall 
coal, to prevent, as much as polfible, air getting in by that paflage : itis alio 

_ necefiary at fome times to ule a fhutter of thin plate-iren, to be applied to 
the mouth of the hopper to exclude the entrance of air by that pailige. 

+ TUhefe bars are, in faé, a grated door, kept in their pofition by a 
‘catch L, and which may be opened at pleafure for cleaning the fire out. 
In fma'l furnaces an opening here is all that is neceffavy.: the bar's. may be 
_ difpenfed with. 
h Between the back end, ¢; of the bottom bars. arid the breaft brick- 
work 4, is reprefented in the plate a fection of a fhutter, which is fome- 
times opened for the purpofe of rye the retufe of the fuel, 

oL. XI. to 
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to make room for frefh quantities to fall into the furnace from 
» the hopper or mouth-piece. By this arrangement the fuel 
-is brought into a fiate of ignition before it reaches the further 
Aide of the bottom grate, where it is ftopped by the nfing 
breaft, b, of the brick-work, fo that any fmoke liberated from 
the raw coals in the mouth-piece muft pals over thefe_burn- 
ing coals before it can reach the flue FFF. But this, though 
it would caufe a large quantity of the fmoke to be burnt, 
would not completely prevent the efcape and afcent of {moke 

- up the chimney ; for it is not merely neceffary that the fmoke 
fhould be expofed to a heat fufficient to ignite it before it 
efcapes: unlefs, at the fame time, a quantity of frefh air, able 
to furnifh a fufficiency of oxygen for the combuftion of the 
fmoke, can be brought ito contact with it, it will full efeape 
in an undecompofed ftate. The judicious admiffion of frefh 
air, in fucb a manner that it can reach the fmoke, without 
previoufly paffing through the fire, and parting with its oxy- 
gen in its paflage, and in fuch quantity as not to cool the 
bottom of the boiler, but merely to Late the fmoke to burn, 
conftitutes the chief merit of this invention; and to us it 
appears that it will fully anfwer the propofed end. Below the 
upper fide of the mouth-piece or hopper, and at about the 
diftance of 3-4ths of an inch from it, (this fpace being a little 
more or lefs, according to the fize of the furnace,) is introduced 
a caft iron plate az. This plate is above the fuel, and the 
fpace between it and the top of the hopper is open for the 
admiflion of a thin ftream of air, which, rufhing down the 
opening, comes firft in contaét with that part of the fire 
which is giving of the greateft part of the {moke, viz. the 
fuel that has been latt introduced, mixes with it before it 
paffes over the fuel in the interior, which is in a high ftate 
of combuition, and enables it to inflame fo completely, that 
not a particle of fmoke ever efcapes undecompofed. 

The quantity of air thus admitted to pafs over the upper 
furface of the fire, is regulated by a very fimple contrivance : 
The plate az refis at each end on a ftud, or pin, projecting 
from the checks of the mouth-piece A, or is furnifhed at 
each end with a pivot which works in the cheeks; the {aid 
pins or pivots being placed about mid-way between the out- 
fide and infide of the mouth-piece or hopper, fo that, by 
elevating or depreffing the edge a of the plate, the opening at 
nis enlarged or diminifhed. When that degree of openin 
which produces the bett effeéts is obtained, which is eafily 
known, the plate az is kept in its place by means of a piece 
of iron introduced above it, and anfwering the purpofe of a 
wedge. 

Under 
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Under the grates is the afh-hole I, the upper part of which 
is furnifhed with doors SS, which, when fhut, prevent the 
heat from the front bars G from coming out into the apart- 
ment, and incommoding the workmen 

Invited by an advertifement, we went to Mefirs. Bunnell 
and Silver, Bedford ftreet, Covent Garden, to fee one of 
thefe furnaces at work, and we were not a little gratified in 
obferving that the fmalleft appearance of fmoke could not be 
perceived iffuing from the top of the chimney. The advan- 
tages of fuch an improvement can hardly be better illuftrated 
than by mentioning what had a¢tually happened with this 
fteam-engine. The finoke, before the improved furnace was 
employed, incommoded the neighbourhood {o much, that it 
was {topped as an intolerable nuifance. Now it is fo far 
from difturbing any one, that, without being admitted to fee 
the engine, it would be actually impoffible to know when it 
is at work. 

Thefe furnaces, we underftand, have alfo been adopted by 
many intelligent manufacturers at Leeds and at Manchefter. 
At the latter place, if we may credit newspaper reports, fe- 
veral manufacturers have had their works indi&ted as nui- 
fances for not having adopted the improvement; the magi- 
ftrates arguing, that, though the welfare of the place required 
that fuch inconveniences fhould be fubmitted to while no 
poffible cure for them was known, the health and comfort of 
the inhabitants equally demand, now that the evil can be 
done away, that {moking furnaces flould not be permitted in 
the place. 
We earnefily recommend to owners of fteam-engines, and 

alfo to thofe who are annoyed by them, to endeavour to bring 
this improvement into general ufe. Indeed, we entertain no 
doubt of its being univerfally adopted fooner or later; for it 
yields advantages not only in point of cleanlinefs, comfort, 
and health, but alfo in point of intere//—all the fmoke ufually 
difcharged at the top of the chimney, being, in fa¢t, fo much 
good fuel, that only wanted the contact of freth air to inflame 
it under the boiler. It is a faét well known, that the flame 

which is often feen iffuing from the chimneys of founders, 
&c. has no exiftence except at the top of the chimney: while 
afcending the flue it is only denfe fmoke, confiiting of the 

azote of the atmofpheric air decompofed in patling through 
the fire, of hydrogen, coal-tar, and carbonaceous matter, of 
-fuch a high temperature, that it only wants oxygen to make 
it inflame fpontancoufly : this it obtains from the atmofpheric 

air into which it afcends, and then prefents fuch appear 

ances as would make a halfty obferver adopt the opinion that 
' E2 the 
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the flame had aféérided, as flame, from the fuel in the furs 
nace; which.is by no means the cafe.| A confideration of 
this fimple fact will convince any perfon that it is not an 
inconfiderable proportion of thefuel that is thus wafted. Nor 
is this the only lofs fufiained ; the quantity of heat required 
not merely to-render fuch a portion of the fuel volatile, but to 
give to it a temperature able to produce the effect of which 
we have taken notice, is itfelf furnifhed, at the expenfe of an 
extra and unnecefiary quantity of fuel! ‘The whole wafte in 
many cafes is, we are perfuaded, not lefs than an eighth of 
the whole fuel employed. é. 

XIL. Obfervations on the Onager of the Antients, or the real 
Wild Afs. By Profeffor PAtLas*.. 

Q UR cabinets of natural biftory contain a multitude of 
animals, and other natural productions, from both the Indies, 
which are’ even fearce in their native countries, and which, 
on that account, are fent as rarities to Europe: on the other 
hand, many fpecies common in difiriéts not very remote from ' 
Europe are ‘full imperfeily known, and therefore the exift- 

ence'of many of ‘them is accounted doubtful, becaufe people 
do not give themfelves the trouble to examine the places 
where they are found. Of thé truth of this obfervation, the. 
wild afs, or onager, fo often’ mentioned by antient authors, is 
a remarkable inftance. “From’the filence of moft of the mo- 
dernstravellers inthe Eaft refpecting it, one might almoft be 

‘induced to conclude that the race of this animal is become 
entirely extiaét. “An evident canfe of this is, that the Eu- 
ropeans have’ very little intercourfe with thofe diftriéts from, 
which: the Romans procured wild affts for breeding mules. 
As our travellers are obliged, for the fake’of fecurity, to go 
in lar@e caravans when they pals through the Afiatic deferts, 
where thefe animals refide, they can fee only a very fmall. 
portion of the country. It is ther€fore not furprifing,. that 
animals noted for their fhynefs and timidity fhould efcape 
their obfervation. I have been’ affured, in a letter from 
M. Niebuhr, the celebrated traveller in Arabia,that durin e the 
whole courfe of his travels he never faw a wild afs, not even 
in Syria, where, at the time when that country was vifited 
by Rauwolf+, who {peaks of thefe animals, they muft not 
liave been very uncommon. Befides this old naturalift, and 

-* From Neue Nordi/che Beywage, by profeffor Pallas, vol. iis > 4h) 
“+ Rauwolf’s Reife, Aug/ 153, \4to. p- 05- wee i 
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Pietro della Valle *, I {carcely know one traveller in the Fatt 
who has {poken of the onager from his own obfervation. The 
latter only mentions it in confequence of having feen one 
which was kept at Baffora as a cunofity; and Olearius > faw.” 
fome wild affes in a’ park in Perfia, where they had been col-: 
le&ed for the purpofes of hunting. One of the oldeft European 
travellers; who penetrated to the defetts of Great Tartary, the | 
monk «Rubriquis {, firft makes mention of the Tartarian | 
name ku/an, under which the wild afs is at prefent known 
by the Wandering tribes of thofe ‘countries. “fn the journal 
of the two Englith travellers Hoge and Thompfon, published | 
by Hanway § in his Travels, mention is made of wholé herds, 
Not only of ante!opes and wild horfes, but alfo of wild affes, 
which they met with in the neighbourhood of the Jake Aral, 
and in the courfe of their travels through the diftriéts lying to 
the eaft of the Cafpian fea. 

This imperfect information is almoft the whole of what is 
found inthe modern travellers refpecting the exiftence of the 
wild afs in Afia, where this animal, in the time of the Ro- 

ans, was generally known, as far as Lefier Afia, Syria, and 
Arabia |j. | RefpeGting thofe in Africa our informiation is 
equally deficient; and I’ can adduce no other teftimony of 
heir exiftence in that country, than what is to be found in 

Leo Africanus and Marmol. For thofe faid to have exifled 
formerly in the Canaries in great abundance, were produced 

deftroyed], The cafe was the fame with thofe which, ac- 
( cording 

Ty ows, 

aa ‘Baw Pietro della Valle, Am. 1766, part iii. p. 137, part vi, 
105- | d 

| POlearius Reife nach Perfien, Sch/efwig 1656, P5206. 
t Allgemeine Gefch. der Reifen, vol. vii. b. 17. ¢. 2. 

fd Manway’s Hiftorical Account of the Britifh Trade on the Cafpian 
1 p 349: tw eM 

ity {peak of the onager as an animal) yery common in 
Xenophon, S:etonius, and Ammianus Marcellinus, give the 
Pin regard to Mefopotamia, Perfia, and the kingdom of Parthia. 

lacitus in his account of the Ifraclites fays, that during their journey 
Aes the Arabjan defert under the direétion of Mofes, they ofcen fol- 
ed the wild affes, by which means they were enabled to difeover {prings. 

Scripture alfo {peaks of the wild afs as an animal very commen in the 
; bideriee an Paleftine. None of the antient authors, however, ex- 
pian, hes lefe us a precife defcription of the onager ; but it clearly 

ars from Oppian, that under this name the antients underftood the wild 
Opérly fo called, which [ have here defcribed; and, in my opinion, 

t but Philoftorgius applies the above appellation to the zebra. 
Sce on this jet the reftimorny of Aloyfius Cadamofto in the col- 

of Ramufio, part i.p. 98: and what Glafs fays, in his De(cription 
Mary Iflands, of the general hunting match which the inhabitants 

E 3 of 

rom tame afles fuffered to run wild, and are now entirely” 

a) 
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cording to Dapper’s account, were found wild formerly in 
fome of the iflands of the Archipelago, but of which, at pre- 
fent, no traces remain. . 
By the accounts which I have received from fome of the 

wandering Afiatic tribes, and from Ruflians and Tartars who 
efcaped from the flavery of thefe people, and alfo from Bu- 
charian merchants who. had travelled with the caravans, it 
appears certain tbat in the difiritts of Great Tartary there ' 
are abundance of wild affes, which thefe people call Alan. 
Thefe animals proceed from the fouth in innumerable herds, 
and {pread themfelves in the mountainous naked deferts lying 
to the north and eaft of the lake Aral, where they feed during 
the fummer, and in autumn unite in hundreds, and even 
thoufands, in order to feek for a warmer winter refidence in 
the fouthern diftri€ts on the borders of India and Perfia. 
From a paflage in Barboza’s Travels * it appears that thefe 
emigrations extend even to the fouthern parts of India; but 
it is certain that Perfia is the moft common winter refidence 
of the wild afs, and every year they are found in the moun- 
tainous diftri€éts around Cafbin. Refpeting their emigra- 
tions, in the diftriéts of Tartary, eye-witnefles have aflured 
me that traces of large herds, from two to three hundred 
fathoms in breadth, may be often feen on the plains. , But 
as they remain at a confiderable diftance from the Ruffian 
frontiers, and feldom proceed northwards beyond the 48th 
degree of latitude, it was never poffible for me, during my 
reRreoe on the borders, notwithflandig all my exertions, 
to obtain a defcription of this animal from the Kirgifians. 
I therefore requelted profeflor Gmelin, whom on my return 
to Aftracan I found on the eaftern coaft of the Cafpian fea, 
ready to fet out on a fecond tour to Perfia, to procure all the 
information he could re{peéting the £u/an, and to make us 
at length acquainted with the nature of the afs in its wild 
flate: but he was not able to obtain from the interpreters a 
real wild sul 2. We are, however, much indebted to him 
for two animals of this kind, bred at Cafbin from dulan colts 
which had been caught wild, and which he brought with 
him from Perfia. The ingenious pupil of Gmelin, who ac- 
companied him on his fecond tour to Perfia, M. Hablizl, 
has given a careful defeription and meafurement of the ku/an 
fiallion which died in the courfe of the fea voyage to « fira- 

of the ifland of Forteventura were obliged to undertake on account of the 
great increafe cf wild affes, and during which soc of thefe animals were 
defisoycd. 

* Sce the account of Odoard Barboza in Ramu/fd, part il. p. 300. where. 
wild affes are mentioned in the mountalus of Malabar and Golconda. 

can, 
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ean, together with an accurate drawing of it. The female 
was brought alive to Peterfburgh, and was delivered to me 
with the above defcription; and from thefe the prefent de- 
feription of the wild afs or onager of the antients has been 
formed. : 

The Perfians pronounce the name of the wild afs kurhan, 
as it is written by Olearius.. They call it alfo in the Turkith 
dialect dagha-i/chaaki, or the mountain afs, becaufe it pre- 
fers living in the drieft and moft mountainous deferts. Among 
thefe as well as fome Tartar tribes it is an object of the chace, 
and hunted in various ways. The Kirgifians he in wait for 
the 4u/an, and endeavour to flioot it in order to feaft on its 
flefh, for the roafted fiefh of this animal is one of their dain- 
ties; and indeed muft not be ill tafied, fince we learn from 
Pliny that the flefh of the young onager was much fought. 
after by the Romans*. On the other hand, the Perfians 
rather try to catch the wild afs alive in pits carefully covered 
fo as to conceal them, which they dig m the ground; and, 
that the animal may not be injured, they fill the pits to a 
certain height with hay. The animals are driven towards 
the places where fuch pits have been made, by a company of 
hunters who affemble for that defign, and the young colts 
are fold at a high price to the principal men of the country 
for the purpofes of breeding. From the wild colts caught in 
this manner are produced thofe beautiful and active nding 
affes employed even in Perfia, and in Arabia and Egypt, for 
travelling through the deferts, and which in the latter coun- 
tries are fold fometimes. for 75 ducats. According to the 
account tranfmitted to me by M. Niebuhr, there are many 
of thefe riding affes which, in point of colour, have a perfect 
refemblance to the wild afs here defcribed. Tavernier fays 
that, in Perfia, beautiful faddle affes are dearer than the beft 
horfes, and often coft a hundred dollarst. He makes an 
exprefs diflin€tion between them and the common breed of 
ates, which abound in Perfia.as well as in Bucharia and 
China, but are employed only for the draught and for carry- 
ing burdens; and from the. Perfian cuftom which he men- 
tions of painting thefe faddle affes red, which is done alfo in 
Egypt with the hanna, we may perhaps be able to explain the 
febulous account given by AZlian of the red-headed onager 

* Plin. Hift. Nat. \iv. viii. c. 44:—“ The bet onagers are found in 
Phryyia and Lycaonia. The foals, as'dainties, are known under the name 
lalifiones, and come chicfly from Africa.” This author fays foon after 
(cap. 4s.) that Mecenas, at the Roman entertainments, introduced the flefh 
of young mules inftead of that foreign venifon, 

¢ Voyage de Tavernier, liv. iv. c. 3. 
E4 in 
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in India; to which he likewife adds a horn on the forehead *, _ 
Le Bruyn and Adanfon ¢ praife—alfo thefe riding afles pro- _ 
duced trom wild affes, and they are extolled by all oriental 
travellers. They poffefs all the good properties of the wild race, 
from which they are fprung; that beautiful figure on account , 
of which Martial gives to the onager the epithet of pulcber— 
great agility and fleetnefs in running. Befides, they are 
highly valued becaufe on journeys through the defert coun- 
tries they hold out much better than the Tartar horfes, and 
advance with an uniform pace at a fafter rate than even the 
camel t. ahh 

The fhe afs brought to Peterfburgh, a reprefentation of 
which in two pofitions is annexed, (fee Plate If.) had not 
attained to her full growth, and in all probability continued 
fo weakly becaufe fhe had been caught young and badly taken 
care of. She, however, was able to perform the journey from 
Aftracan to Mofcow, in fummer, which is more than two 
hundred German miles, continually trotting behind the poft- 
waggon without refling more than two nights; and though 
fhe had fuffered confiderably by fometimes falling down and 
being dragged behind the carriage, fhe had fufficient ftrength, 
after a fhort flay at Mofcow, to travel two hundred miles 
further to Peterfburgh : when fhe arrived there, indeed, fhe 
was exceedingly meagre and in bad condition, and could 
fearcely fiand on her legs. She died towards the beginning 
of autumn; but rather m confequence of the cold, and damp- 
nefs of the climate, together with change of food and the 
means employed to cure an eruption, which had broken out 
on her fkin in confequence of being overheated on the journey. 
Notwithftanding this malady, the recovered het ftrength fo far 
as to fhow, in part, her former agility, and that the poffeffed 
properties very fuperior to common affes. But the damp- 
nefs of autumn was evidently injurious to her; for when fhe 
went out into the wet fields her hoofs foon fplit, and’ at 
length dropped from her feet. ~ ie 

All the Tartar tribes confider the wild afs as one of the 
{wifteft of animals, and unanimoufly affert, that the fleeteft 
of their horfes are unable to keep pace with this light and 
flender animal. We are told by Xenophon that, the wild 

* Jélian, Hitt. Animal. lib. iv. c.: 52. 
+ Le Brayn Reize over Motkovie door Perfien en Indien, p. 405: 

Adanfon Voyage au Senegal, p 118. . Majer 
¢ Niebuhr eiiimates the diftance which a riding afS can travel with an 

uniform. pace in) half an hour-to be 1750 paces—double thofe of a man; 
whereas the largeft eamels can travel only 475, and the dromedary 1500 
armoft, See his Reise iz Arabien, pi'zi%, 312. 

alfeg - 



or the real Wild A/s. "3 

affes of Mefopotamia, when hunted, ftopped fometimes as if 
to take a nearer view of their purfuers, and then f{prang for- 
ward again with fuch velocity, that the beft horfes could not 
overtake them,, All the antient authors extol their fpeed in 
running; and their Hebrew name, pared, is derived from 
this property. As they are fond of feeding on the cold rocky 
hills and mountains, nature has endowed them with the 
power of going with the greateft velocity over the rougheft 

ground and along the narrowelt paths ; and this property 
has even remained with the common fluggifh afs, and from 

it has been tranfmitted to the muse. The fhape of the ani- 
mal feems as if defiined for this purpofe; the body being 
very flender, while the feet ftand near to each other, and the 
fmall round hoofs, which are exceedingly hard, are fharp on 
the edges, 

As the wild afs. frequents the dry fouthern diftri&s, and 

never wanders fo far north as the wild horfe, herds of which 

are found under the 56th degree of latitude, the tame afs 
does not thrive fo well in the damp northern diftnéts as the 
horfe; and this, together with want of care, exceffive labour, 
and bad nourifhment, may have occafioned the degeneration 
of the common afs, and brought this breed into diferedit. 
But who judge of the noble breed of our beft horfes from the 
wretched animals in the poorer diltricts, which are fearcely 
fo good as affes?. With proper care and management, might 
not as good riding afles be bred in the temperate and fouthern. 
paris of Europe, as in the Eaft? and might not the breed of 
this animal be gradually improved as we have improved the 
horfe, the wild breed of which are far inferior in fize and 
beauty? In regard to the vicioufnefs of the afs, and par- 
ticularly its obiiinacy, which js inherited by the mule, it 
appears to me very probable that this is owing to. the too 
wide conformation and fenfibility of the organs of hearing 
-which nature has beftowed on the wild race, which, being 
deftined to live in extenfive deferts, have need of being able 
to difeover danger at a greater diftance. The noilfe which 
the afs muft hear in the neighbourhood of, men evidently 
fiuns it; and, on that account, it 1s cuftomary in Evgland to 
crop the ears of the afles employed at mills, becaule it is 
known that by thefe means they become much more tract- 
able and obedient. Means might eafily be difcovered of 
weakening their wean, and accomplifhing the fame end, 
without fuch a mutilating eperation. 

By improving the breed of afles, which, after the example 
of the antients, might be done fooneft, and in the moft com- 
plete manner, by introducing riding afles from the Levant, 
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of colts of the wild breed, the breed of mules, fo ufeful for 
carrying burdens, would alfo be much improved. © Varro and 
other antient authors, who treat of agriculture and the breed- 
ing of cattle, unanimoufly affert that, in their time, the beft ° 
mules were produced from a mare and the onager, or wild afs, 
The Perfian mules, the ftrength and'courage-of which are 
extolled by Le Bruyn *, are in all probability produced in the 
fame manner. Thefe qualities, perhaps, might be obtained in 
a higher degree if the d/biggetai, or great Mogul wild afs, 
which exceeds the onager in fize and beauty +, and perhaps 
alfo in fleetnefs, cou'd be once tamed, and employed for this 
urpole. 
The wild afs, in its habits and mode of life, approaches 

near to the d/bigget.i and wild horfe. They rove about in 
herds, which confilt of young colts of both fexes, under the 
protection of a ftallion. The fame account is given by 
Oppian_and Pliny, and by thofe who have copied them. 
But it appears that at the pericds of their, migration the ftal- 
Jion lays afide his jealoufy, and feveral herds then unite to- 
gether. The feafon of covering is then palt,‘and the females 
are big with young ; yet the {tallions, even then, are accuf- 
tomed to bite and kick each other very much. 

Their hearing and fight are fo acute, and the weather is fo 
fine, that in the open fields it is not poffible to approach 
them. The Kirgifians, therefore, endeavour to conceal them- 
felves in the diftri¢ts through which they pafs, or in the 
neighbourhood of the falt Jakes, which they frequent; but 
the su/ans feldom drink, and often not in the courfe of two 
days. ‘The als which I had in my poffeffion frequently ab- 
ftained from drinking for two davs, and in particular when 
a heavy dew, or light fhower of rain, had fallen. She was 

* Le Bruyn faysin his Travels above quoted, p. 139, that in the fouth- 
ern parts of Perfia there are mules which, from natural inftinét, like fome 
fpirited horfes, and the ftallions among the wild horfes, attack bears and 
other ravenous animals with great courage, and knock them down with 
their fore-feet.. The unfortunate fwine, which in thefe difiriéts are black, 
and covered with very rough briftlcs, fall fometimes a facrifice to this im- 
puifeof the mules, which are not always able to difinguifh them from dan- ‘ 

gerous animals. A circumftance of a fimilar kind is mentioned by Varro, 
hb. i. c. 8:— I once fawthe horfe of a Calmuc Tartar, while the rider 
was on his back, rufh into a field and killa breeding buftard, which he, 
no doubt, took for fome favage animal.” ‘This kind of inftiné feems to. 
be commen alfo to the wild affes, which, according to the account given 
by the Kirgifians, attack wild animals in a body. ‘When one of them ob- 
ferves a {nake, it immediately gives the fignal by a loud cry ; upon which 
all the reft afemble, and ezca of them tries which fhall firft deftroy the 
dangerous reptile. They do the fame in regard te fuch ravenous animals 

‘as they are able to overcome; but the tiger is too much for them. 
+ Fora defcription of this animal fee Philofophical Magazine, vol. 11. 
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fonder of faline than of frefh water; but fhe would never 
touch’ any that was mixed with bran, or that was turbid. 
Bread rubbed over with falt feemed very grateful to her; and 
fhe would often eat whole handfuls of falt. Mr. Hablizl faid, 
that while he kept ber at Derbent, fhe ufed always to run to 
the Cafpian fea to drink, though the could have found frefh 
water much nearer. Plants which contained faline particles, 
fuch as the different kinds of kali, or the foda plant, goofe-foot, 
and plantain, were moft agreeable to her; and next to thefe, 
bitter milky plants, fuch as dandelion, the fow-thiftle, and the 
like ; arid after thefe, the different kinds of clover, lucern, all 
leguminous plants, efpecially when given her with the grain, 
and dog’s grafs. She was fond alfo of green cucumbers; and 
fome vegetables, fuch as different kinds of pulfe, which fhe 
did not relifh when green, fhe ate readily when dried. On 
the other hand, fhe had an averfion to all fweet-fmelling bal- 
famic plants which are eaten by the tame afs, fuch as mud- 
wort, ranunculus, nettles, and all hard and prickly plants, 
and even thiftles. In Perfia, the young éu/an colts, when 
caught, are firft tamed by feeding them with rice, oats, wheat 
ftraw, and bread. The wild afs eats with great avidity a plant 
very common in the fouthern part of Tartary, and to which 
the Bucharians give the name of biirogan. 

The afs I here fpeak of was exceedingly tame, and, like a, 
dog, followed without any compulfion thofe who fed her and 
gave her drink. She could be made go any where merely 
by the fmell of bread; but if any one attempted to lead her 
by a halter, contrary to her inclination, fhe fhowed as much 
obitinacy as amule. She would not fuffer any one to fiand 
behind her; and when touched with the hand or a ftick on 
the back or thighs fhe threw out her hecls, with a loud fnort- 
ing, like that emitted by a ftallion when he kicks. 

The male which died on the journey from Perfia was 
much larger. According to Mr. Hablizl’s meafurement, his 
length from the ears to the rump was 4 feet 10! inches; the _ , 
height before, 4 feet 2 inches & lines; behind, 4 feet 6 inches 
6 lines; the length of the head 2 feet ; of the ears, 11; inches; 
and the tail, with the buth at the extremity, 2 feet 1! inch, 
The length of the female, however, was only 3 feet ro inches; 
the height before, 3 feet 4 inches 8 lines; behind, 3 feet 
6 inches; length of the head, 1 foot 6 inches; the tail, 
Jo, inches; the bufh at the end of the tail, 8 inches 5 lines; 
the ears, 7 inches 5 lines; and fhe weighed, when the bowels 
were taken out, only about 165 pounds apothecaries weight, 
The male was allo much more ftrongly made in the neck, 
limbs, breaft, and rump; and was diftinguifhed from the 

4 female 
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female by. afmall ftripe over the fhoulders croffi ng thateom: + 
the back, which was wanting in the female, the latter having’ 
ouly the ‘firipe on the back. This crofs is much more com=} 
mon among the tame affes, and is obferved, in particularyom!+ 
thofe which are of a bright colour. The Kirgifians fay, that. it 
among the wild affes ‘the. crofs firipe is found fometimes- 
double. ut 

The. onager is much taller and finer limbed dan the com= © 
mon afs, The female in my potleffion was fo narrow in the 
cheft and rump, that behind the had the appearance of a 
voung filly, as may be feen in the plate. , Like young fillies, 
alfo, the could feratch her head and neck with the hind foot, 
which a full grown horfe cannot do. Qn the fore-legs the 
appeared very "weak 5 but fhe could carry. on her baek the. 
heavieft man, and even run with him. She always held her: 
head ere&, ina more graceful manner than the common afs 5} 
kept her ears always upright; even during illnefs; and in all.» 
her motions fhowed great agility. 

The. head of the onager is higher and larger than that of» 
the d/bigget.z, and yet “T found the fkull, when cleaned, to 
be remarkably light. The head is much bent, like that of a 
ram: the fore- -part between, the eyes is, flat; ‘but above the. 
eye- fockets, which are as firong as thofe of old horfes, it is 
eleyated in a, flattith round forin. . The lips are very thick, 
and to the yery edges clofely covered with fliff hair like brifah 
tles, which towards the round par -t of the mouth lie crooked, 
The noftrils do not form that excrefcence-hke elevation which 
is peculiar to the d/bigget.i.. The pupil of the eye is yellowith 
brown. ‘The ears at the points are, quite black,. covered! on). 
the infide with curled hairs.that crofs,each other, ‘which grow 
partly on both’ edges of the ear, and partly on three nidets 
which run along the hollow of the car lengthwife. 

The colour on the muzzle and the greater part of the body 
is a beautiful white, with a kind of filvery appearance; but 
the upper part, of the head, the fides of the neck,’ and the » 
runip, are of a pale ifabella colour.. This: colour does not | > 
extend along the fore-thighs; it however coyers the haunches}, 
although on the fides of the belly a white fpace, of about a 
hand breadth, feparates the colour of the belly from that, of 
ihe thighs: 4 white band, alfo, runs along each fide of the 5 
ftrige on the back, and unites itfelf to the white part of the 
lower belly: ‘Oppian has exprefied very accurately this white 
feparation, in his poetical defcription of the onager. The 
mane, which is-blackifh brown, begins between the ears and 
extends to the fhoulders; it confilis of foft woolly hair from re 
three to four inches in length, and ftands erect exaétly as in . 

newly 
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inewly-foaled horfes. The fitipe on the back begins at the 
mane, and ends at the commencement Of the fail : it is almof 
of a coffee-brown colour, broader towards the os ficrum, 
pointed towards the tail, and every where covered, even in 
fummer, when the animal is almoft perfectly fmooth, with 
thick» matted ‘hair, which feems very different’ from the 
reft. The hair which forms the buth at the end of the tail is 
almoft as firong as that of the mane of the horfe, and a full 
fpan in length. ‘ ; 

The fort of fear in the inner fide of the fere-feet, which in 
the common afs is round, [ found in the wild lafs to be 
longith, but not perfectly oval. The hoofs of all the four 
feet have in the place of the {pur an elevation covered with 
a horny fkin. The hoofs are almoft ronnd, and have deep 
cavities on the foles. ini TIE 

The hair of the onager, and particularly in the winter, 
is much filkier‘and fofter than: that of the horfe: it may be 
compared to the be(t camel’s hair. ‘The winter wool is 
matted, has an oily touch, and where’ the ifabella colour pre- 
vails, that colour is:much paler, a few places excepted, where 
itis thaded in a different direction, and particularly according 
to the lines expreffed in the figure. 

In the onager [counted only fixteen articulations of the tail ; 
the others were in number equal to thofe of the common afs.- 
It had only thirty-two teeth, viz. in each jaw fix grinders 
very much ufed, and in each fide row five cheek-teeth,’ In’ 
the interior parts I could obferve no further difference be- 
tween them and thofe of the common afs than are often to 
be found in animals of the fame {pecies. In the great gut I 
found very large worms (a/caris pollicaris), fuch as are fre- 
quently found im horfes; and here and there in‘ the fmall 
ats fome afcarides, {maller than thofe common in man. 
hofe writers alfo who affert that the afs is never infefted by 

external vermin, muft not extend this obfervation to ‘the’ 
wild afs; for the one here deferibed was fo covered with a 
fort of {mall lice, that the hair feemed as if flrewed over with* 
them. 

I have already faid that the Kirgifians prefer the fléth of 
the kulan to all other game, and even to that of their young 
horfes, of which they are fo fond. ‘The fame tafe feems to 
prevail among the Arabs*; and the writers of that nation, in 
regard to this food, make the fame diftinction between the 
wild and tame afs as the Hebrews made between both ani- 

* See Bochart’s Hicrozoicon, lib.iii.c. 165 and Fortkil’s Obfervat. Zoolog. 
p:s. where the onager is mentioned under the Arabian name djaar. 

mals ; 
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mals; and they confider, it unlawful to mix the onager with 
the tame afs, as they do all mixed breeds of other animals. 

The tkin of the wild afsis highly valued by the Bucharians 
for making fhacreen. Rauwolf fays the fame thing of the 
Syrian wild afs, the {kins of which are brought to Tripoli for 
fale. Thofe, however, who have hitherto believed that the 
fkin of the wild afs is grained of itfelf, and like a natural kind 
of fhagreen, or that fhagreen can be made of no other fkin 
than that of the§wild als, are much miftaken ; yet this er- 
roneous opinion is to be found in fome modern writers, and 
has been adopted even by Buffon. As I had an opportunity 
at Aftracan of feeing the procefs ufed for the preparation of 
the fine fhagreen, in order to deftroy this falfe idea I gave a 
defcription of it in a former volume of this work *. The 
Bucharians, however, convert. whole {kins of the wild afs 
into a kind of coarfe black fhagreen, of which they make 
boots of a fingular form, but remarkably durable, and having 
the foles entirely covered with nails: thefe boots are ufed alfo 
by the Kirgifians, and purchafed at a high price: the fine 
fhagreen, on the other hand, is made chiefly in Perfia, and 
from a particular part of the hides of horfes. Refpecting the 
ftones found in the wild afles, and of which Bauhin,. in his 
Latin Treatife on the Bezoar, diftinguifhes two kinds, I 
can fay nothing: they are the ftones, perhaps, found in 
the common als or mules, which, in order to give them 
greater importance, are pretended to be thofe of the above 
animal, in the fame manner as fiones cut from horfes are 
brought from Perfia and India under the name. of Gar- 
mandel or Coromandel bezoar. I fhall pafs over in filence 
all the fables related of the onager which may be found in 
Gefner, Aldrovandi, and Bochart. The miftake of fome 
modern writers, who confider the onager of the antients as 
the zebra, or who have confounded it with the d/biggetai, is 
unworthy of refutation, Tu be fully convinced that the wild 
afs bere defcribed is beyond all doubt the onager of the an- 
tients, nothing wil! be neceflary but to compare this defcrip- 
tion with thofe of Oppian and other writers; and with the 
paflage of Luitprand, bifhop of Cremona, quoted by Bochart. 

* For this defcription fee Philo‘ophical Magazine, vol. vi. 

XIII. Account 
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MUTI. Account of fome Improvements-on Vuter-Wheels. By 
Mr. Ropertson Bucuanan, Engineer, Glafgow. 

To 'Mr.Tilicch, 
DEAR SIR, Glefgow, Cét.20, 18or. 

A CORN MILL in which T had an intereft having had 
about two feet of its fall unoccupied, owing to the overfhot 
wheel having been too fmall in diameter, Twas defirous to 
apply this unoccupied part of the fall in fome way to increafe 
the power of the mill. Thinking over various expedients for 
this purpofe, in February 1798 an idea of a water-wheel oc- 
curred to me, which I thought might be applied with great 
advantage not only to the Giaticn: I had in view, but 1 in all 

other cales of low falls. Some circumifiance, however, pre- 
vented me at the time from putting it in practice ; but T had 
afterwards, at different times, two models of it made; and in 
November 1799 fent up the accompanying defeription of it to 
my friend Mr. Mundell, of Fludy er-firect, requefting him to 
give it to the public. Upon fome after reflection, however, 
I conceived it beft, for fome time, to delav its publication 
and accordingly till now have allowed it to lie dormant. 

Soon after finifhing the drawing referred to in the de- 
{cription, [ thought the particular form of buckets there re- 
prefented might ‘be a little altered, fo as to make them fill 
more advantageoufly contain the water. Upon fhowing the 
alteration I propofed to my ingenious friend Mr. Joun Ro- 
BERTON of this place, he was sat confiderable pains to invef- 
tigate the fubject, and pointed out the form of buckets re- 
prefented in fig. 3. 

Allow me further to dire& your attention to the conftruc- 
tion of the arms fhown in the fi Sgures, It is applicable to 
any kind of water-wheel; and fince 1790, when I firft con- 
ftructed a wheel with arms on that principle, a confiderable 
number of large wheels have, in Scotland, been erected on 
that plan. I thall annex a fhort defcription of this conttruc- 
tion of arms. 

I remain, 
Dear Sir, yours, 

RoBertTson BUCHANAN. 

Copy of the Defcription fent to Mr. Mundell. 

Tt has been afcertained, from the moft accurate experi- 
ments on water-wheels, that under the fame circumftances 

an 
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an overfhot produces about double the efle& of an underfhot 
wheel. : 

Hence it is obvious, that where water can be made to a& 
on a wheel by weight, it is much more effeftual than when 
the fame water is made to aét by impulfe. 

But where the fall is lefs than about half the diameter of 
a wheel with buckets made in the ufual form, the difficulty 
of filling them, and the fhort time they are able to retain the 
waier, are fuch great defeéts, that in fuch cafes wheels with 
open float boards, on which the water aéts partly or altoge- 
ther by ils impulle, bave been found in practice to be more 
advantageous. 

It occurred to me however, that, by adopting another form 
of the buckets, they might be fo made as to be eafily filled, 
and at the fame time capable of retaining the water in a fitna= 
tion to produce nearly its full efleét, altogether by weight, on 
a low fall. 

_. A wheel of the conftruétion I mean is reprefented in the 
figures. Contrary to the ufual praétice, the water muft here 
be poured into the buckets from within the throuding *. 

How the filling of the buckets from within can be aecoms 
plifhed, may not at firft be obvious; but a flight infpeétion 
of the figure will fhow that it may be done without the pen 
flock interfering with the arms of the wheel. 

The buckets in the figure empty themfelyes by means of 
apertures the whole length of the buckets, but no, wider than 
jut fuficient to difcharge the water before they begin to 
afcend, 

References to the Figures. 

Fig. 1. (Plate III.) elevation of the water wheel. 
A, A, the penftock. 

‘. From B to Ca part of the wheel is reprefented with the 
fhrouding removed, to fhow the form of the buckets and the 
fituation of the water in them. 

aaa the apertures by which the water efcapes from the 
buckets. 

Fig. 2. horizontal fection of the wheel, and plan of the 
penttock. 

b the aperture by which the water enters from the pen- 
ftock to the buckets. 

ROBERTSON BUCHANAN. 
Rothefay, Nov. 9, 1799- 

* The fhrouding is a flat ring, generality of wood, of the diameter of the 
wheel, ferving to form the ends of the buckets, or to conneét the floats, 
exprefied by the letter B, (Plate ILI.) ne 

Defcription 
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Defeription of the Conftruétion of the Arms. 
Fig. 1. and 2. It is evident that arms, as commonly fixed 

in mortifed fhafis, are weakeft in one direction, and that 
commonly the direction of the ftram. To remedy this de- 
fect, the feather-pieces FF are applied all round, having their 
broade{t ends towards the centre of the wheel, and being at 
right angles to the breadth of the principal arms. In order 
to unite them firmly to the principal arms; and connect the 
whole more firmly, a ring of iron, R; is applied on each fide: 
blocks of wood, W, put in the vacant fpace between, and the 
keys KK, bring the whole home to the fhaft. 

_ N.B. In fome cafes it may be eafieft to introduce the 
water in the dire&tion X Y, as it was in one of the models, 
inftead of that on the fhaded part of the plan. 

XIV. Proceedings of Learned Societies: 

ROYAL ACADEMY OF SCIENCES AT BERLIN. 

Ox the 6th of June the academy held a public fitting to 
celebrate the anniverfary of the king’s birth-day. 

Prize Queftions. 
The Phyfical Clafs had propofed the following queftion for 

the year 1801: 
. © Has eleétricity any influence on matters which ferment ? 
If it has, what is its aétion? Is it favourable to fermenta- 
tion, or does it prevent it? Does it produce changes in the 
produéts of fermentation? What advantages may be de- 
rived from the development of this matter to improve the art 
of making wine; and thofe of brewing, making vinegar, and 
diftilling {pirits ?’’ 

But as it received only one memoir on the fubje&t, which 
was not fatisfactory, the clafs propofes the fame queftion for 
the year 1803, with this exprefs condition, that “ thofe who 
attempt to anfwer it, will do fo by a feries of effays and expe- 
riments calculated to produce evident and certain refults.” 

- The Philofophical Clafs propofed for the year 1803 : 
«Can a moral appreciation of aétions be taken into confi- 

deration in the eftablifhment and application of penal laws ? 
and, if it can, to what extent?” 

_ The Clafs of the Belles Lettres again propofed the follow- 
ing queftion for 1803 : 

On the Goths and Gothicifm. 

** 1. Among the nations who contributed to haften the 
Vou. XI. F downfall 
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downfall of the Roman empire, did the Goths difiinguiffe 
themfelyes above others by any peculiar qualities in regard 
to their conftitution, their laws, euftoms, and ufages;) or, 
more particularly, in regard to their literature and arts? 

s¢ 2. Are not the terms Gothic and Gothicifm denomina- 
tions created at pofterior periods to denote the ftate in which 
the {ciences, letters and arts were, after the decline of the 
Roman empire, and during the middle ages? _ 

<* 3, If this be the cafe, at what period did thefe terms 
begin to be ufed in this more general acceptation ?” 

The Mathematical Clafs has alfo repeated, for 1802, the 
following queftion, with a double prize: 

“¢ As there ftill remain, notwithftanding the labours of the 
ableft aftronomers, feveral points to be cleared up in regard 
to the variation of the obliquity of the ecliptic, the academy 
invites the learned to employ themfelves again on this object, 
and will adjudge the prize to that memoir which. fhall con- 
tain the moft interefting refearches and the moft important 
illuftrations of this point. 

** Jt invites the learned of all countries, except the ordi- 
nary members of the academy, to turn their attention to 
thefe queftions. The prize, which confifts of a gold medal 
of the weight of fifty ducats, will be adjudged to thofe who, 
in the opinion of the academy, fhall have given the beft an- 
fwer. The papers, written in a legible hand, muft be ad- 
drefied (poft paid) to the perpetual fecretary of the academy. 
Thofe which, in the opinion of the academy, have not fufi- 
cient merit to be entitled to the prize, cannot be réturned to 
the authors, as the originals muft be depofited among the 
archives of the academy: all thofe, therefore, who tranfmit 
memoirs.as candidates for the prize, are requefted to take 
copies of them, before they tranfmit them to the academy. 

“¢ The term for receiving the memoirs is fixed at the 1ft of 
May of the above years, after which period none can be re- 
ceived, whatever reafon may be afligned for the delay.” 

FRENCH NATIONAL INSTITUTE. 

In the public fitting of the Inflitute on the 7th of OGober, 
the following papers were read:: + 
An account of the obfervations made on tHe perpendicular 

chains (plumb lines) fufpended from the dome of the Pan- 
theon, the objec of which is to afcertain whether any warp- 
ing has taken place in that edifice: by C. Prony; 

On that kind of pavement called by the Greeks /ithoffrata, 
and by the moderns mo/aic: by C. Gibelin; 

An 
‘ 
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An hiftorical account of the life and fervices of H. F. Gil- 
bert: by C. Cuvier ; 

On public fpirit: by Toulongeon. 

The following notice of the labours of the Clafs of Litera- 
ture and the Fine Arts was read by C. Villars: 

Antiquities. 

The names of two celebrated cities, Herculaneum * and 
Pompeii t, have often inflamed with a noble emulation the 
amateurs of antiquities and antient monuments. Hitherto 
the total difappearance of thefe two cities has been aferibed. 
to the famous eruption of Veluvins in the firft year of the 
reign of Titus, and the 79th of the Chriftian era. Accord- 
ing to the obfervations of C. Du Theil, this epoch is not cer- 
tain; for thefe two cities rofe again from their ruins under 
the reign of that prince; and they ftill exifted, with fome 
remains of fplendour, under Hadrian. The beautiful cha- 
raters of the infcription traced out on the bafe of the equef- 
trian ftatue of M, Nonius Balbus, fon of Marcus, are an 
evident proof of its exiftence at that period. They were found 
under the reign of the Antonines; for the account of Tri- 
malchio’s feaft, in the fatirical romance afcribed to Petronius 
Arbiter, furnifhes feveral evidences of the exiftence of Pompeii, 
and of fome of the edifices of Herculaneum, under the Jatt of 
thefe princes. In the geographical monument known under 
the name of Peutinger’s chart, which is of a date pofterior to 
the reign of Conftantine, that is to fay, in the commence- 
ment of the fourth century, Herculaneum and Pompeii were 
fill ftanding, and then inhabited; but in the Itinerary im- 
properly afcribed to Antoninus, neither of thefe two cities is 
noticed; from which it may be conjectured, with fome de- 
ree of foundation, that the entire ruin of Herculaneum and 

Spoctii muft have taken place in that interval, between the 
time when Peutinger’s chart was conftruéted and that when 
the above Itinerary was compofed. 

The eruption which took place in 471 occafioned the moft 

* Herculanum, orherwife Herculanium, Herculaneum, Herculeum, an 
antient city of Italy in Campania, on the {ca coat, oppofite to Vefuvius. 
Plin. Vib. iii. c.:5. splaces it-between Naples and Pompeii. Parerculus, 
Jib. ii. c. 6. as well as Florws, lib. i. c. 6, fays that it was conquered by the 
Romans during the war of the allies. . 

+ Pompeii, in Campania, four miles from Naples towards the eaft. Under 
the athes of Vefuvius was difeovered the village called Torre del Greco— 
the Greek tower. It is generally fuppofed that the city of Pompeii was 
buried in that fpor. 

Fa dreadful 
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dreadful ravages. If we can give credit to Matcellinius,’ the 
afhes thrown up. by Vefuvius covered all Europe. They. were 
carried as far as Conftantinople; where, according to ourchro- 
nicler, an anniverfary feftival was inflitutedgin remembrance 
of this firange phenomenon. It is very probable that the 
cities of Herculaneum and Pompeii: difappeared at that pe- 
riod, and that no more traces of them were left. This con- 
jecture is f{upported by a letter written by Caffiodorus in the 
name of Theodoric, who reigned between 493 and 526. On 
this authority C. Du Theil is inclined to think that, -after 
the fatal eruption of 471, fuch of the inhabitants of Pom- 
peii_as had the good fortune to efcape alive, retired to Nola 
in Campania, and that thofe who efcaped from Hercula- 
neum took fhelter at Naples. The quarter where the latter 
eftablifhed themfelves was detached from the other parts of 
the city. 

This may ferve to explain the denomination Regzo: Hercu- 
lanenfium, or the quarter of the Herculaneans, which has 
been obferved on feveral monuments of ftone dug up at Na- 
ples, and alfo in feveral infcriptions, which have been col- 
lected and publifhed by learned Neapolitan antiquaries. 

After Du Theil had read this memoir, he communicated a 
notice refpecting fome objects of antiquity lately found near 
the {mall town of Azai-le-Nideau, on the left bank of the 

“Indre.. The aecount of them was tranfmitted to him by 
C. Biencourt. Some workmen, when digging a ditch, dif- 
covered a coffin containing a young child, as was concluded 
from its teeth, cranium, and ribs; but the reft’had fuffered fo 
anuch from the injuries of time, that it fell into duft when 
expoied tothe air. At the fide of this body were the follow- 
ing objects :—1. Two poniards, one of iron, the other of ivory, 
half deftroyed: 2..A gold bulla fhaped like an acorn—a badge 
worn by the children of Roman patneian families: 3. A {mall 
jafper ring fet in gold, on which are engraven two veiled 
figures: 4. A ring entirely of rock cryftal. It has engraven 
on it two rains yoked to a car: a {mail Cupid fitting in the 
car urges them on full {peed.. This engraving difplays much 
grace and fpirit. 5. A cryflal ring imitating a row of pearls 
furmounted with a fhell: 6. A prifm of twenty planes, of 
rock cryftal, very regularly cut:, 7. Four lachrymatones of 
glafs: $. Several figures feulptured in ivory, and almoft de- 
compofed: 9! A young Cupid alfo of ivory, pretty well pul- 
verized. In the fame tomb were found feveral works com- 
‘poled of refinous fubftances, which time feems to have re- 
{peéted. 1. A lion holding under. his paws a dog, the head 

3 ; 
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of which he is devouring: 2. Another piece of fculpture re- 
prefenting a car drawn by an old goat. A Cupid fitting,in 
the car makes a fign to the goat to advance, and threatens ~_ 
him with a whip which he holds in-his hand. Before the 
car a young woman is feated without veftments, and behind 
itis an old man clothed in along robe. This piece fhows a 
great deal of expreflion. 3. A filver cup, the bottom of 
which is oxidated: rings and broaches of metal, on which 
are filed refinous perfumes. The defeription of thefe articles, 
which C. Biencourt will foon tranfmit to the Inftitate, muft 
be highly interefting to artifts and antiquaries. ' 

C. Mongez, always employed in refearches refpecting the 
coftime of the antients, has been endeavouring to difcover 
and deferibe the different fubftances which they employed 
for their veftments, arms, &c. Particular reafons have m-. 
duced him to detach from his work an effay on the ufe which’ 
the antients made of hemp. Hefiod and Homer do not men- 
tion this vegetable. Herodotus fays that it refembles flax, 
from which it differs only in fize and in height. The appear- 
ance of thefe two plants, however, is marked with fuch a 

_ ftriking difference, that the father of hiftory, fince he {peaks 
fo incorre@ly, muft have never feen hemp. He neverthelefs 
tells us, that the Thracians procured from the northern coun- 
tries of Europe the hemp which they employed to make cloth 
for their veftments. 

Ariftophanes fpeaks of a hemp merchant; and we know 
that the Greeks ufed hemp for cordage, and for caulk- 
ing their veffels. But they did not then cultivate this pro- 
duction, for it is not mentioned by Theophraftus; and Hiero 
procured hemp from the northern countries of Europe; that 
is to fay, from the banks of the Rhodanus, which throws it- 
felf into the Viftula, and which he calls, improperly, the 
Eridanus. [t is {till from Ruffia and Livonia that Europe 
is fupplied with hemp: it is very probable that it was not 
cultivated by the Greeks till about the commencement of the 
Chriftian zra. 

The Romans, like the Greeks, employed this fubflance for 
cordage, and for caulking their veffels; but neither of them 
manufactured fail-cloth of it, if we are to judge from the 
Greek and Roman writers whofe works have been preferved. 
C. Mongez has been obliged to defeend from Herodotus, in 
his paflage refpeéting the Thracians, to the 12th century, to 
find a paifaze which makes mention of hempen cloth. It is 
fill in a northern country, viz. England, that he found it. 

In the 43th century, and the following ones, hempen cloth 
F3 became 
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became! very common in the middle and fouthern parts of 
Europe. There can be no doubt that the remains of this 
cloth, employed with thofe of linen for making paper, then 
introduced into Europe, contributed to preferve the antient 
authors whofe works were effaced; that the fame parchment 
might be employed for the books of the church and treatifes 
of theology. Mongez concludes his refearches by comparing 
the paffages in antient authors, where mention is made of 
torrefied hemp-feed, with the fmoke of which barbarous na~ 
tions got intoxicated, and the practice {till common in Egypt 
and Afia of chewing thefe feeds for the like purpofe. | 

The Clafs of the Mathematical and Phyfical Sciences had 
propofed in the year 8, as the fubject of a prize, to be ad~- 
judged on the 7th of October 1801, the following queftion : 

«* To point out the earthy fubflances, and the proceffes _ 
proper for making earthen-ware capable of ftanding a fudden 
tranfition from heat to cold, and which may be within the 
reach of all claffes of people.” 

This queftion was accompanied with the following notice : 
—The art of manufacturing that valuable pottery known, 
under the name of porcelain has been brought to a degree of 
perfection in France which leaves nothing more to be defired ; 
but the cafe is not the fame with the common pottery em- 
ployed for daily ufe: the latter is far from being carned to 
that degree of increafe and profperity fo necefiary for the 
wants of the great body of the people; while fome neigh- 
bouring nations, who do not make fo fine porcelain, manu- 
facture very ufeful pottery, the properties of which are far 
fuperior to that made in France. The Inftitute requires that 
the competitors will examine the compofition of thefe excel- 
Jent kinds of pottery, the earths which may be employed in 
the compofition of them, and the artificial mixtures which 
might be fubftituted in their ftead: the manner in which 
thefe earths ought to be treated to give them the neceflary 
qualities; the art of baking them; the degree of heat; the 
form of the furnaces moft advantageous; and, in particular, 
the procefles for glazing pottery without oxides and per- 
nicious metals. 

The clafs received only one memoir on this fubjeét, ac- 
companied with feveral {pecimens of pottery, and of the 
earths of which they were made. It found that the memoir 
was written in a clear and methodical manner; that it con- 
tained principles acknowledged by philofophy and chemiftry ; 
and) that the details, ferving to iluftrate them, announced 
long practice in the art of pottery, together with great theo: 

retica: 
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fetical knowledge: but as the fpecimens which accompanied 
this memoir did not anfwer the object pointed out by the 

élafs, it has prolonged the term for adjudging the prizé to 

the 3d of October 1802, ftrongly recommending to the can- 
didates to apply with particular care to this branch of manu- 
factory. 

This double prize, of the value of 6800 francs (above 280/. 
fterling), will be adjudged in the fitting of the Inftitute at 
the above period. 

The Clafs of Literature and the Belles Lettres propofed in 
the year 8, as the fubje&t of a prize im antiquities, the fol- 
lowing queftion: 
. © What are the ftudies which form, and the kinds of 
knowledge which characterize, the antiquary? What ad- 
vantages ought to arife to fociety from fuch knowledge ?” 
On account of the importance of this fubject, the clafs has 

thought proper to prolong the period of receiving memoirs 
till the 3d of October 1802, as before. 

The prize will be a gold medal of the value of five hecto- 
grammes, and will be adjudged in the public fitting of Ja- 
nuary 5, 1803. 

XIV. Intelligence and Mifcellaneous Articles. 
OGober 1801. 

MEDICINE. 

2 E Oberdeut{che Allgemeine Literatur-Zeitung, July 23, 
1801, under the head ** Literary Notices,’’ contains the fol- 
lowing article : 
« Tu the 7th number for the year 1779, of that generally 

_ éfteemed journal Der Rathgeber fir alle Stande, the quef- 
tion, Whether friction with oil can be employed for pre- 
venting and healing the fmall-pox, having been anfwered it 
the affirmative, both by the Rev. Charles Gottfried Bauer, of 
Frohburg, and the léarned editor Dr. Daniel Collembach ; 
and as they produce feveral important grounds to prove their 
affertion, an individual who has the good of mankind at 
heart wifhes to’ fee it confirmed by fa&s. For this purpofe, 
he offers a prize of twelve ducats to the phyfician who, before’ 
the end of the prefent year, fhall have fuceefsfully employed 
friction with at the greateft number of variolous patients, 

The {mall-pox, however, muft have been of the maliguant 
Fat aid confluent 
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confluent kind, and accompanied with fymptoms confidered 
as fatal. 

** Any phyfician alfo, who fhall prove, by the greateft 
number of facts, that he has preferved whole families, by 
friction with oil, from the infection of this difeafe, will re- 
ceiye a like prize of twelve ducats. We therefore expeéct ta 
be made better acquainted with the rules for employing this 
remedy fo much extolled, amd which Dr. Fothergill in Eng- 
land, and other eminent phyficians, found ufeful in putrid 
fevers.” 

. MINERALOGY. 
M. Chenevix has had under examination a fpecimen of 

manachanite from Botany Bay. It differs from the Cornifh 
in containing a white quartzy fand. It yielded on analyfis, 

Silex - - II 
Oxide of iron ~ 49 
Oxide of titanium - 40 

100 
It is difficult to obtain this metal reduced and pure; but 

by mixing the oxide of titanium with glafs of phofphorus 
and charcoal, and then employing a flux of borax, a button 
of phofphuret of titanium may be obtained. 

If the mineralogical riches of New Holland may be judged 
of from the valuable productions with which we have become 
acquainted already, we may look forward to many interefting 
difcoveries: already a metal is found to be a native of thofe 
climates which has not long been known, and has been but 
rarely met with in Europe. 

D’ Andrade, in his travels through Sweden and Norway, 
has added to the catalogue of minerals the following fub- 
ftances, of which he intends publifhing a particular account: 
Acanthicone,fpodumene, fahlite, ichthyophthalme, coccolite, 
aphrizite, allochroite, indicolite, wernerite, petalite, chry- 
folite, feapolite. e 

Klaproth has completed the analyfes of the fluated alu~ 
mine called the chry/olite of Greenland. It contains 

23°5 of alumine 
36°0 of foda 
40°5 of fluoric acid and water, = * 

100°0 . 
He confiders the difcovery of foda in ftones as very remarka- 
ble. It is the firft inftance of fuch a quantity of foda being 
prefent in an infoluble fubftance, bp 
. Vauquelin 
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Vauquelin has repeated the analyfes: he finds 
Alumine - =p iS QI , 
Soda - - - 32 
Fluorie acid and water - 47 

Upon a careful examination of the alumine he thinks it con- 
tains 5 of filex. iY 

Klaproth has alfo difcovered a native phofphate of copper ; 
and is at prefent employed in analyfing this new.combination 
of the phofphoric acid. 

CHEMICAL NOTICES. 

Some experiments made by Mr. Carlifle prove that ful- 
phurated hydrogen gas is not evolved from eggs unlefs they 
are heated ‘in. water, and this by the decompofition of, the, 
water ufed. 
A perfon in the colonr line, on the continent, having mixed 

coarfe Pruffian blue and nut oil for a blue colour, covered 
them with water, and left them till wanted. On going to 
ufe it, he found it changed to white: thinking it required 
more Pruffian blue, he fpread it upon a ftone, when the co- 
Jour came again of itfelf: he then covered it with oil inftead’ 
of water, but with no better fuccefs. As an experiment, 
fome was laid on white paper, fome on wood, and fome on 
a wall. That on the white paper was the laft that returned 
to the blue colour; but they all became a {trong blue. 

Phofphorus expofed in hydrogen gas is diffolved in propor- 
tion to the temperature. If this is done,in a light place, the. 
hofphorus will fublime on the infide of the glafs. 1f the glafs 
be darkened in parts where the light cannot enter, the phof-. 
phorus will not have fublimed. This adhefion to the fides 
of the claffes never takes place but when light is prefent. 

Mr. Cruickfhank has publifhed a fecond’paper on thei 
gafeous oxide of carbon, in which he propofes a method of: 
analyfing thefe gafes by the oxymuriatic acid gas, which 
abforbs and decompofes the hydrogen and ‘the hydro-car- 
bonate, leaving the galeous oxide. In this cafe, not more 
than a double quantity of the oxygenated muriauc acid gas: 
fhould be ufed. The gafeous oxide itfelf may alfo be decom- 
poled by the oxygenated muriatic acid gas, provided a fuf- 
ficient quantity be expofed to its a¢tion, Hydrocarbonate 
er hydrogen may be immediately decompofed by the aétion 
of oxymuriatic gas and the clectric {park ; but the gafeous:’ 
exide of carbon and oxymuriatic acid gas are not fired by | 
the electric Spark, 
y Mr. 
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Mr. Cruickflank gives the following as an entertaining 
experiment :—Fill a vetlel, of about the capacity of three 
pints, with oxymurtatic gas; fee that it is drained from the 
water in it; then throw into it about a dfam of good ether, 
and cover the veffel with a piece of paper. Ina few feconds 
a whiie vapour will be obferved moving circularly: this will 
be followed by an explofion and flanie, and a large quantity 
of carbon will be depofited. , 

GALVANISM. F 

Mercier has quoted a work, publithed 27, years ago, which 
contains the principle of galvanifm. Twelve years before, 
the celebrated Sulzer difcovered this principle, and obtained 
the fame refult. ‘If you join,” fays he, “ {w6 pieces of 
metal, one of lead and the other of filvér, 1 fuch a manner 
that their edges form one plane, and if they be placed upon 
the tongue, a tafte of the vitriol of iron will be felt, while 
each piece feparately leaves no trace of tafte.””—Smith’s Po/t- 
bumous lVorks, part iit. p. 308. 

NATURAL HISTORY. 

A very {trong leaden pipe, which conveyed water into a 
bafon in the garden of the palace of the Confervative Senate, 
the ci-devant Luxembourg, and which has not been in ex- 
iftence for 30 or 40 years paft, has lately been difcovered. 
This pipe contained a fediment depofited by the water, 
which, hardened by time, had become ftone, or rather free- 
ftone, fufficiently clofe to ftrike fire with fteel without the 
lead which contained it being in any manner altered. Had 
the workmen taken the precaution to remove the lead with- 
out touching the matter, they would have preferved a curiofity 
unique in its kind; a natural pipe from 2500 to 3000 feet 
Jong, of the moft compact freeftone, and an inch and a half 
in thicknefs. In its whole diameter there were counted about 
fifty concentric firata or coats. 

COMETS. 

«Tn the Journal de Paris of May 28, Caigné the notary 
announced, that he would give 600 francs to the péerfon who 
fhould difcover a comet. On the morning of July 12, C. Pons, 
keeper of the obfervatory of Marfeilles, difcovered one, and’ 
in the evening it was obferved alfo by three able aftronomers 
at Paris, The Board of Longitude being requelted to adjudge 
the prize, thought that C. Pons had a kind of priority, though» 
he did not make his obfervations known till the evening : be- 
fides, the three aftronomers of Paris confented, and C, Pons’ 

had 
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had the prize. I folicit the government to propofe prizes in 
the fame manner, to accelerate our knowledge of comets, the 
only branch of aftronomy which has not made progrefs.. It 
is, however, fo eafy to find comets, that thofe not afirono- 
mers may difcover them when they choofe. 

: LALANDE.” 
ASTRONOMY. 

*¢ Who can decide, when doétors difagree ?” 

** For fome years the fpots of the fun had become rare ; 
but on the 23d of September, in the morning, I obferved a 
beautiful round and well-defined one,-and found it to be 
22 degrees to the north of the folar equator. This is a pa- 

-rallel m which very beautiful ones have been feen; which 
confirms me in the opinion which I advanced, (Memoires de 
Ll’ Academie 1776 and 1778,) that there are eminences in the 
opake and folid nucleus of the fun, where fome fcoriz, which 
float on this ocean of fire, are {topped from time to time. 
This does not agree with the idea of Dr. Herfchel; but this 
celebrated obferver is more to be admired for his obfervations 
than his hypothefes. : LALANDE.” 

CULTURE OF POTATOES. 

Extra of a Letier from Sir John Methuen Poore, Bart. 
* to Sir William Pulteney, Bart. 

SIR, Rufhall, April 4, 1801. 

I can prove, not by theory, but practice, the benefit of 
planting potatoes on fallows. In the parifh where I refide, 
the whole of which, except five acres,~1s my property, there 
are thirty cottages, containing 131 poor people. I have, for 
five or fix years pall, allotted, free from rent, four acres of 
land, intended to be fown with wheat the following autumn, 
for the cottagers to plant with potatoes; by which means 
each raifes from ten to fifteen facks (equal to 240 pounds per 
fack), yearly, in proportion to the number of their children: 
each has not only fufficient for his family, but he is enabled 
alfo to fat a pig. ‘They declare, was I to give among them a 
hundred ace it would not be of fo much benefit to them; 
and it is not one fhilling out of my pocket, for I have as good, 
if not a better crop of wheat from this land, as I have from 
the other part of the field. 

The method L take is this :—The latter end of November 
I plough the land; the froft during the winter mellows it: 
the beginning of March following, I plough it again, and 
harrow it; at both which times I have little to do with my 
horfes; I then divide it into lots; a man with a large fapulp 

as 
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has a larger lot than a fingle perfon, or one who has only two 

or three children, allowing about five perches (of 16% fect 

fquare) to each in a family: they then plant it, and put over 
their potatoes what manure they have collected the year pre- 
ceding (for every cottager has more: manure than neceilary 
for this from their fires, and a variety of other-things); and 
during the fummer, after their day’s labour is done, they and 
their wives hoe them; and as every man works more cheer- 

fully for himfelf than for another, they do not fufer a weed 

to grow. In Oétober they dig them up; and it is the moft 
pleafant thing imaginable, to fee the men, their wives and 
children, gathering the produce of their little farms, which 
is-to ferve them the enfuing winter. Was this plan gene- 
rally adopted, the Jabourers would confume but little corn ; 
which would fupply the manufacturing towns, and we fhould — 

have no occafion to import. As four acres are fufficient for 
thirty families, it would take but a fmall quantity of land 
from every farm in the kingdom, , The way practifed here, 
is to plant the potatoes in furrows, eighteen inches apart, 
and a foot apart in the rows. The land about me is of dif- 
ferent qualities: on the hills, rather light; in the vale, near 
the parifh, inclining to clay; but all fit for turnips: the po- 
tatoes are planted in the low land, being nearer home. The 
poor, at prefent, will not live entirely without bread, as many 
do in Ireland, though potatoes daily get into ufe more and 
miore; and I am perfuaded, was my plan generally adopted, 
in two or three years the labourers in the country would con- 
fame but little or no corn. Thirty years ago, the poor in 
this part of the country would not eat potatoes, if they could 
get other roots or vegetables. 

SINGULAR PHA NOMENON AT COLNEBROOK DALE. 
} » 

On Sunday, the 7th of September, a moft tremendous fall 
of rain, accompanied with thunder, raifed the river Colne 
to fuch a height, as to make it reach one of the blaft-fur- 
naces, belonging to the Colnebrook Dale company, by the 
overflowing of the dams. ‘The inftant the water entered the 
furnace, a dreadful explofion took place, and a column of 
melted and red-hot mineral was difcharged into the air, ina 
perpendicular dire€tiony upwards of 150 feet. The explofion 
was repeated at intervals for two or three times, accompanied 
each time by an extremely brilliant column, the heat of which 
was fo intenfe, as to be felt feveral hundred yards diftant. 
The roofs and floors of the contiguous buildings were dif- 
placed by the concuffion. It is remarkable, that the pro- 
digious quantity of matter, upwards of 2000 cubic feet of 

iron- 
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iron-ftone, lime-{tone, and coals, part in fufion, emitted 
from the mouth or top of the furnace, is entirely diffipated 5 
and that, notwithftanding the principal part of it was large 
pieces of iron ore and limeftone, yet not a particle of ether 
can be found any where near the fpot, nor is.a veltige of thema 
to be difcerned on the tops of any of the adjacent buildings. 
It is alfo wonderful, that the aperture at the top of the fur- 
hace (an opening not exceeding a few feet in diameter), 
through which the contents were exploded, is not in the leaft 
rent, Sit is now as found as ever, together with the furnace 
itfelf—It is f{uppofed a water-{pout mut have bur& near the 
{pot, as part of the works was in a few minutes completely 
inundated, and the water attained to the amazing height of 
17 feet ina very {hort fpace of time. . 

PARTICULARS RESPECTING THE SAVAGE OF 
AVEYRON: - 

Extraied from the Report made to the National Inftitute by 
Citizen Degerando. 

“When the young creature, known by the name of the 
Savage of Aveyron, was difcovered in the foreft of Canni, 
and brought to Paris by the profeflor Bonaterre, the public, 
for a confiderable time, echoed with this intelligence. It 
occupied the idle, attracted the curious, and gave rife to a 
mulfitude of difcuffions, which were at leaft premature, as 
they could then have no foundation but conje&ure. 

In the mean time, the public, who ran in crowds to fee 
this child, were aftonithed to behold im him only a being, 
nearly infeafible, which appeared neither to hear nor to fee, 
which gave no figns of attention, and appeared to have no fort 
of active principle. Thus the imtereft which he excited be- 
came extinct as foon as it was raifed. 

The fpirit of fyftem then pafled a new fentence on him. 
Some perfons, according to whofe opinions the favage ftate is 
not only the primitive, but alfo the moft perfect {tate of man, 
were furprifed that this child of nature correfponded fo ill 
with their ideas; and, dreading that he would completely 
overturn their hypothefis, they hafiened to fecure themfelves 
from any conclufion that might be deduced from him by 
declaring that he had been born a fool. 

Superticial minds confirmed this fentence. The favage of 
Aveyron refembled a fool; it was-therefore eafy to conclude 
that he was a fool; and, what lent a ftrong confirmation to 
this opinion was, that Pinel, a phyfician, who has acquired a 
high reputation by his fucceffes on perfons of difordered in- 
tellects, having accurately examined al! the cireumftances 

connected 
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connected with the phyfical and moral ftate of this boy, and 
having compared them with thofe of the idiots confined at 
the hofpital of the Salpetriere, found fuch a perfec coin- ~ 
cidence between them, that he thought himfelf juftified in 
declaring this creature a natural idiot. © 

But a few philofophers ftill oppofed themfelves to a decifion 
fo precipitate and fevere. They thought it poffible that the fo- 
litary and brutal life of the favage of Aveyron might have pro- 
duced a fort of habitual idiotifm, the appearances of which 
might be fimilar to thofe of natural idiotifm ; and they held 
it extremely unjuft to condemn the creature for ever, and 
extremely unwife to Jeave fo extraordinary a phenomenon 
totally unexplained; at the fame time they fuggefted the 
means that they conceived would be moft effectual to roufe 
his faculties and unfold his underitanding, if in reality he 
had any. Locke and Condilhac had already given the idea 
of thefe means. Previous to any attempt to produce con- 
nection of ideas, the ideas themfelves fhould be created; in 
order to create the ideas, the attention fhould be fixed; and, 
in order to fix tbe attention, the wants and neceffities of the 
perfon fhould be interefted. They did not wifh to teach him 
the ule of figns, before he could have acquired thofe notions 
which thefe terms are intended to exprefs; they wifhed to 
work on his fenfibility, to direét it to its proper objects, and, 
by the formation of new habits, to counteract thole depraved 
ones by which he had already been enflaved. They faw that 
a long time would be required to excite in him attention to a 
world in which he was a ftranger, and regard for objects m 
which he had been, and was yet, totally uninterefted: but 
they refolved to apply themfelves with induftry, and to await 
the effect with patience. 

The boy was committed to the care of C. Ytard, phyfician 
of the National Inftitution for the Deaf and Dumb, in order 
that, by the combination of phyfical and modern remedies, 
the double incapacities under which he laboured might be 
more effectually removed. C. Ytard’s exertions have already 
been crowned. with a degree of fuccefs which is almoft pro- 
digious: he has publithed the particulars, which he has de- 
dicated to the National Inftitute. 

He proceeded nearly in the followme order :—The fenfe of 
fecling feemed to be entirely paralyfed in the child: he {howed 
no fenfibility either to heat or cold; his fmell and tafte were 
plunged in a fimilar fleep. A repetition of warm baths foon 
unfolded his nervous fenfibility: in a little time after, his 
feeling acquired a confiderable degree of delicacy ; he became 
nice in the choice of his food; he made ufe of a feleétion and 

a cleanlinefs 
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acleanlinefs in it to which he had been before a ftranger : 
his choice was directed by the fmell. 

The eye of this child was wild and wandering: he faw, 
without doubt, but be never dwelt on the object. The loudett 
noifes appeared fearcely to ftrike his ear; a piflol thot would 
not make him turn his head. Superficial obfervers would 
have concluded that he was deaf; but C. Ytard was aware 
that, even when the fenfe is perfect, no perception is pro- 
duced unlefs the mind is attentive; and he was not afto- 
uithed that the violence of this found made no impreffion on 
a being whom it could not intereft. He found a new proof 
of the juftnefs of his obfervation in the attention which his 
pupil beftowed on the fmalle& found which could interet 
him, fuch as the cracking of a nut, or the turning of a key.” 

In the mean time new habits were formed in the boy}; a 
pumber of new neceflities arofe; food, drefs, reft, and walk- 
ing out, were fo many new means of augmenting his depend- 
ance. Finding himfelf under the neceflity of availing him- 
felf of thofe mas him, he has begun to feel the force of 
moral affections, and has conceived a particular attachment 
to his governefs. His ideas have been multiplied and con- 
nected; fome efforts have been made to amufe him, and it 
is contrived to unite inftru€ion with amufement.. He has 
been exercifed at comparifons; they have accuftomed him 
to compare objects with their images, and in thefe compa- 
rifons he has only been conftrained to ufe the united powers 
of judgment and of memory. C. Ytard thought this a fa- 
yourable moment to teach him our written characters, and 
he made ufe of the method employed in the inftruétion of 
the deaf and dumb: he wrote the name of the object on the 
image, and then, by effacing the image, he hoped that the 
name would remain conne&ted with the remembrance of the 
object: but this method proved unfuccefsful. Then other 
means were ufed, which are detailed in C. Ytard’s publica- 
tion, the effect of which was as happy as could be hoped. 
The boy now diftinguifhes the characters of the alphabet, and 
places them in their order; he pronounces the words lait, 
Joupé (not foup), in the common tone, and then brings the 
proper letiers, and forms thefe words. In this manner, he 
every day acquires a new word; he already begins to emerge 
from his ignorance ; he has entered on the territory of reafon; 
he is in poffeffion of fome of our terms of fpeech, and will 
foon be enabled to give us fome information refpecting his 
early condition; a fabjeat which, of aJ] others, muft be moft 
interefting to curiofity. 

6 It 
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It muft be obferved, that he finds gteat difficulty in thé 
formation of articulate founds; from the effect of long difufe 
of his organs of fpeech, there are only a few-words-that. he 
can pronounce perfectly ; but it is» hoped that the fame per- 
feverance which conquered the firft difficulties that ftood in 
his way, will alfo help him over the others. 

LUNAR RAINBOW. 

About feven o’clock on Saturday night, the 24th October, 
a beautiful /uvar iris appeared at Edinburgh in the weftern 
part of the horizon. As the moon was then very near the 
full, and her altitude above the horizon not very great, the 
red, yellow, and violet colours of the iris could be eafily | 
diftinguifhed, and the bow approached pretty near to a com- 
plete femicircle. This phenomenon continued half an hour; 
and, as the weftern part of the horizon was during that time 
covered with an obf{cure haze, which rendered it excellently 
adapted for the reception of the colours, it prefented a moit 
beautiful f{pectacle to many who had never, till then, the 
pleafure of obferving it. Ariftotle informs us, that he was 
the firlt who obferved the /unar ris; and adds, that they are 
never feen but at the time of full moon. It has often ap- 
peared a matter of wonder to philofophers, how this phzno- 
menon fo rarely occurs: but if we confider, that it never ap- 
pears unlefs the moon be near the oppofition—that fhe comes 
into this fituation only thirteen times a year; whereas the 
fun is in a ftate fitted for their production twice every day ; 
and that the light of the moon is incomparably more faint 
than that of the fun; our furprife will quickly vanifh, and 
we fhall rather be aftonithed at the frequeney of their pros 
duction, ' 

Dr, Garnett, having fitted up an elegant and commodious 
le€ture-room in Great Marlborough-ftreet, intends, we un- 
derftand, to begin his Jectures on natural philofophy and 
chemiftry immediately. The introduétory leGture will be 
delivered on the 2d of November, at eight o’clock in the 
evening. The leétures on experimental philofophy will be 
delivered every Monday and friday, at the fame hour; and 
thofe on chemiftry every Tuefday and Thurfday, at one 
o’clock P. M. The medical leétures will not commence till 
January 1802. 
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XVI. On the Equilibrium of Arches. By Mr. Joun 
SouTHERN, Engineer, Soho, Birmingham *. 

SIR, Soho, Birmingham, Nov. 2, t80r. 

T the prefent moment, when the grand project of 
throwing a fingle arch over the Thames (propofed by 

Meffrs. Telford and Douglas) is in contemplation, whatever 
tends to render the theory of the equilibrium of arches more 

eafily to be tinderftood, will, it is reafonable to fuppofe, be 

acceptable to many of your readers; and if you think the fol- 

lowing paper of this defcription, you will, by inferting it in 
the Philofophical Magazine, oblige, 

Sir, 
Your obedient fervant, 

Mr, Tulloch. Joun SOUTHERN. 

1. LET the right lines, fig. 1. ZBCDEF be fituate in a 
vertical plane, and moveable about the angles B,C,D,E as 

joints, and alfo about the points Z and F ; let ZB de hori- 

zontal, and let fuch weights be laid upon the joints BCDE 
as will keep the whole in equilibrio, the points Z and F not 
yielding: required what fuch weights are, and what the forces 
exerted in each line. 
From any point B in the line ZB draw Bp perpendicular 

_ tothat line, continue the faid line to any diftance, z, whence 

draw the line aM parallel to Bp; by the equilibrium of 
forces, the weight (reprefented by the line) aM laid upon 

the joint B will be counterbalanced by a force zB in the 
direction ZB, and a force MB in the direGtion MB, and of 

courfe the point B remain at reft. But action and reaction 

being equal and contrary, the force aB will not only be ex- 
erted againft B, but alfo be returned and act againft the 
point Z; alfo the force MB will be returned, and act againft 

the joint C. Continue BC to 4, fo that 1C = MB, and 

from é draw the line 4N parallel to Bp, meeting the line CD 

in N; then will the force 4C, in the direétion BC, be juft 

balanced by a weight JN laid upon the joint C, and a force 

WC in the direétion NC. _ In like manner continue the lines 
CD and DE to c and d refpeétively, making the lines cD 

' = NC, and dE = OD; and from the points cand d drawin 

lines parallel to Bp meeting the line DE and EF in 

* Communicated bv the Author. 

Vor. XI. G and 

No. 41. 
November 1801. 
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and-P; fo» will the weight cO laid upon the joint D, and, 
the force OD, balance the force cD in the direGtion CD ;~ 
and the weight dP laid upon the jomt E, and the force PE . 
balance the force dE aéting in the direction DE. The force 
PE will, by its reaction, be exerted upon the point F. ; 
“Make BA = @B, and draw Am parallel to BC; Bm will 

therefore = aM, and Am = BM; and confequently the, 
lines AB, Bm, mA, will reprefent the forces and their direc- 
tions of aétion which keep the joint B in equilibrium. Draw, 
An parallel to DC, then becaule 6C = MB = mA, and bN 
is parallel to mz (imcluded in Bp), the triangle Amn is equak 
and fimilar to the triangle CAN, and confequently the lines; 
Am, mn, nA, reprefent the forces and their direétions of; 
action which keep the joint C in equilibrium. So, Ao and 
Ap, being refpettively drawn parallel to DE and EF, the 
triangle Ano = DcO, and Aop = EdP; and confequently 
their fides reprefent the forces which keep the joints D and E 
refpectively in equilibriam. 
“2. It is obvious that the weight preffing on any joint is av 
the difference of the tangents of the angles which are formed 
by each of the legs of that joint with the horizontal line: for 
the weight on the jomt D is as CO = 20; but Bw is the tans 
gent of the angle zAB (to the radins AB) = the ae which 
the leg DC of the joint forms with the horizontal dine AB; 
and Bo is the tangent of the angle oAB (to the fame radius) 
= the angle which the other leg DE of the jomt forms with 
the horizontal line AB; confequently, mo 1s the difference of 
thefe tangents. 
- 3. It is equally obvious that the force exerted through any 
Jee of any of the joints, and which may be called the com~ 
preffing force, is as the fecant of the angle which’ that leg 
forms with the horizontal line: for the force through the 
lee FE is as pA, the force through ED is as oA, through 
DC as nA, through CB as mA, and through BA as BAy 
refpectively the fecants of the angles, with the radius AB; 

ch each leg makes with the horizontal. O% 
“4. The horizontal force, or compreffing force at the crown, 
{which is conftant,) is AB = radius; becaufe the leg atthe 
crown 1s horizontal, and therefore the angle is nothing there, 
the feécant of which is equal to°radius. : 

» 5. Uf the weights which are difpofed upon anv ‘#umbero 
contiguous joints he united and Jaid apon one joint, and if 
the legs which form this joint have the fame declination from 
the horizontal line, and the fame forces exerted through them 
that the extreme legs of the two extreme joints of the faid 
contiguous number have, the equilibrium will ftill be exa&. 

3 ~~ Continue 
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_Contiriué the line BC to Gand e, and the line FE to G3. 
make Ge= MB = the force.acting|towards G from B ;.drawy 
eg parallel to Bp. | By conttruction, Ge is parallel and equal. 
to Am, and gGiis parallel to pA; therefore the triangles Geg. 
and Amp are equal and fimilar, and reprefent the forees which, 
keep the joint Gat reft; ,but-the force or weight eg = mp =. 
mn + no + op is equal ‘tothe fum of the weights upon,the 
angles CDE; and, by conftruction, the legs FG and BG,of 
the joint G have the fame declination from the horizontal 
that the extreme legs (FE,BC) of the two extreme joints, 
(EC), of the contiguous joints CDE have. ) sshwos 

6. It is hence evident that the /un of the weights upony 
any number ot fuccéffive joints (whether they be numerous 
or few),-beginning,at the vertex, 1s as ‘be sangent of the angle; 
= by the w/timate leg of the laft joint with the horizontal, 

4. Confequently, if. the! legs, be,extremely numerous and, 
fhiort, fo as:to forma curve, ora line differing infenfibly from, 
a curve, the whole weight preffing on that curve muft be as, 
the tangent of the anglewhich a tangeni to the curve atthe; 
loweft point makes with the horizontal. jine,| hecaufe the, faid: 
tangent will coincide with the ultimate, leg of the eurvese)4 

8. If the curve be thé arch. of 4, ¢incle, the axglé, which, 
a tangent» to; the curve forms with;the horizontal line, will 
be equal to that atthe centre, contained between the vertical 
radius and: that drawn to the point whence the tangent is 
drawn,-and may be meafured by the arch itfelf, 

Let adf, fig. 2. be the arch of-a-circle from the centre z, 
and z@, vertical draw, aF. horizontal, a tangent to the arch 
at a, which is confequently at-right.angles to the radius az. 
From any poiut in)the archy,ase,.draw em a tangent to the 
curve at e; the angle emFis.thereforethat which the tangent 
to that point makes, with the horizontal line; and becaufe 
em, one»of its legs, is at right angles to ez, and Fm, (the 
other leg,) by conftructian, at right angles to) az, the angle 
exa is equal.to the angle em", and may be meafured on the 
arch froma toe. So the angle dza may be proved, to be 
equal to that which atangent tothe arch at d would, if 
drawn, make with the horizontal,..And fo of any other 

int. io orn! 

eke: the arch adf, in the Jatt figure, reprefent the in- 
trados.of a bridge ; if it be required what weights fhould be 
laid upon any given portions of it to effect the equilibrium, 
draw through the given points dcdef radii from the centre z 
to the horizontal line af; fo are the portions cB, BC,CD, 
DE, and EF’, proportional to the weights required to he laid 
attian A G2 on 
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on the refpeétive portions ah, bc, ed, de, and ef, of the arch. 
For Ea is (7.) proportional to the whole weight on the arch 
ea, Da is proportional to the whole weight on the arch da, 
and therefore ED is proportional to the weight on that por-. 
tion of the arch ed correfponding with it, and is as the dif- 
ference of the tangents of the angles formed by tangents to 
the arch at the points e and d with the horizontal. (2.) 

10. The horizontal force, or comprefling force at the 

crown, is as radius (4.) =a; the compreffing force at any 
point, cord, is as zC and zD refpectively (3.); and, of 
courfe, the preflure on the abutment in direction of a tangent 
to the arch there, as 2F. 

' 1. It is eafy, from what has hitherto been demontftrated, 
to calculate from tables of tangents the aétual weights which 

_ fhould be laid upon given portions of arches, provided the 
_ sweight upon any one portion be given. Suppofe, for in- 

ftance, an arch to contain from the fummiit or crown to the 
abutment 30°, and that on the firft degree 10 tons be laid, 
(including the weight of the arch, road, &c.) then fay, As 
the tangent of one degree is to 10 tons, fo is the tangent of 
two degrees to the weight upon two degrees, from which 
fubtract the weight upon the firft, and there will remain the 
weight due to the fecond degree ; and fo on. 

Thus, as tang. 1° - co. ar. 1.75808 
is to rotons | = - 1.00000 
fo is tang. 2° - - 8.54308 

Weight upon 2° 20,006 tons - 1.30116 
Subtra&t ro the weight upon the firft degree. 

10.006 tons upen the fecond degree. 

Again, as tang. £* co. ar. 1.75808 
3 is to To tons - 1.00000 

fo is tang. 15° “2s 9.42805 

Weight upon 15° 153.51 tons 5 2.18613 

As tang. 1° co. ar. 1.75808 
is to Io tons - 1.00000, 
fo is tang, 16° - - 945750 

Weight upon 16° - 164.28 tons - e215 58 
Subtraét weight upon 15° «153.51 tons 

Weight upon the 16th degree 10.77 tons 
Again, 
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Again, as tang. 1° co. ar. 1.75808 
is to Io tons - 1.00000 
fois tang. 30° = - 9-76144 

The whole weight upon 30° = 330.77 tons = ~—- 2.51952 
Double this will be the whole weight of the bndge. . 

12. It was fhown (3.) that the compreffing force of any 
leg in a fyftem of angles was as the fecant of the angle which 
that leg formed with the horizontal line. The leg at any 
point of a curve will coincide with the tangent at the fame 
point, and therefore the comprefling force at any point of the 
arch of a circle is as the fecant of the arch between that 
point and the vertex (8.) Thus the compreffing force at 30° 
from the crown, is as the fecant of 30°; and this is the force 
exerted upon the abutment in direction of the tangent to the 
arch there. The comprefiing force at 2° from the crown is 
as the fecant of 2°, and at the crown (10.) as the fecant of 
© degrees. 

Thus, asthetang.of 1° - co.ar. 1.75808 
is to 10 tons - 1.00000 

 foisfecantof o + = 10.00000 
The compreffing force at the 

crown = the horizontal 
force, or thruft, or pufh, 
againft the abutment 

572.90 tons -= 32575808 

Again, asthe tang.of 1° ~~ co.ar. 1.75808 
is to Iotons = 1.00000 
fo is fecant of 30° * ~ 10.06247 

The compreffing force exerted 
againft the abutment in di- 
rection of the tangent to the 
arch at that point 

661.53 tons 2.82055 

13. This feems to be all that is requifite to be known of 
the theory of the equilibrium of arches of a circle, fo far as 
it relates to practice: the builder will naturally defire to con- 
ftruét his bridge with the feweft materials confiftent with 
ftability, and will probably firft determine the dimenfions and 
weight of thofe ,at the crown, which he will fix at a mini- 
mum, and from that, by the rules juft given, the weight 

* To fome of thofe who may not have a logarithmic table of fecants it 
emay be ufeful to fay, thatahe logarithmic fecant of an angle may be had 
by fubtracting the co-fine of the angle from 20,00000, 

G3 over 
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over other parts ‘of the arch: in moft cafes wherein the fpan 
of ‘the arch is large, the fpandrils will require to be hollow, 
and the’ weights, deduced as.above, will {how him how much. 
To carry the theory a little further, "yt 

14. Let AmB, fig. 3, be any curve equilibrated by the 
wall ABCD built upon it, and fuftained by a horizontal force 
applied at A the crown, and a tangential one at B; let S be 
the centre of curvature at A and’SAD vertical. Tt was fhown 
(g. 10.) that the weight of incumbent matte? on any portion 
of the arch of a circle, is tothe horizontal force as the tangent 
of that portion of the arch is to radius. Let Aw be’a very 
fmall portion of the curve, which may therefore be fuppofed 
not to differ fenfibly from the arch of a circle of the radius 
SA, nor indeed from the tangent of that arch. Therefore 
the weight upon Am will be to the horizontal force as Am 
is to radius AS: but’as the weight 1s proportionate to 
the altitude AD of the wall, fo is the horizontal force alfo 
as that altitude; and as the former may be expounded by 
the {mall area Aw (mm being parallel to AD) = Am X_AD, 
fo may the latter be expounded by AS x AD: in other 
words, the horizontal force, pufh, or thruft, is equal toa 
wall whofe length’is AS and altitude AD. Make BGa 
tangent to the curve at B, and draw BP horizontal; alfo draw 
sad parallel to SD, and make sa = SA, and ad= AD; draw 
ab and dc horizontal, and sé at right angles to BG. The 
angle dsa is therefore equal to the angle GBP, which is 
the angle made by the curve at B with the horizontal line ; 
and as ab is the tangent of this angle with the radius as 
(= AS), the area abed is equal to ABCD (7.) = ab X ad. 
_ Draw FI parallel and very near to BC, and FH a tangent 
to the curve at F; alfo at right angles to FH draw sf, and 
from f parallel to dc draw fi. It follows, fron’ what has been 
faid, that the fmall trapezium BI is equal to the fmall paral- 
Jelogram 22. 

15. Hence the general equation for the altitude of the wall 
above of all curves of equilibration, which are fo poifed by 
the matter ating upon them vertically only, as if ftanding 
on vertical pillars clofe together upon the arch, viz. a? = wy; 
‘wherein 

a = height of the wall at the crown. 
é = the fluxion of the tangent of the angle GBP, formed. 

by the tangent to any point of the curve (as B) with the ho- 
rizontal line, the radius being AS. 
‘w = the altitude of the wall abovasthe faid point (as BC), 

which determines the figure of the extrados, 
j= 



On the Equilibrium of Arches. 103 

5 = the fluxion of the ordinate to the, fame point of the 

curve = the horizontal diftance of the lines BC and FI. 

16. Let the curve be the arch of a circle, and let it be re- 

quired to find w. Letr = radius, and #, % and /, the co- 

temporary fluxions of the fine, the arch, and the tangent, 

(fee fig, 4.); alfo, let s = the fecant, and z be drawn parallg! 

to %, , 

. then, yi %irr (=AS).25 (= SA) 

S's, ¢ 8a. 7 ss 

RAS RS pers : 

therefore, pj: ii: 7: $? ry oe » pee gies ae? 2 Wane = 

Subftitute this value for 7 in the general equation above, 

and it will be, . 

= = wy 5 therefore ry 

as3 
Ww = —=, co Bie 

a * : . . 

oe being a conftant quantity, w is proportional 

to s3, as found by others. 

17. Let the curve be the parabola, ‘fig. 5. 
A the vertex or crown. < 
B the point on which w is required. 

_BK a tangent to the curve at B. 

x = AP (and by the nature of the parabola 2+= PK). 

y = PB; other letters as before. 
¥ s Deas st 

2xP 

J 

ae aryx — 2rxy 
as z > 

and fubflituting this value for # in the general equation 

at.= wy), we have ; 

f 2aryt — 2ar'xy 

rer a. 
By the nature of the figure »* = px, where p the para- 

meter = 2r (r being the radius of curvature at its vertex) 

= wy, hence wy" = 2ary# — 2arn}. 

therefore y* = are and x= ==; 

sz. sls alfo #4 

ig gee >. + Sentara 
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Subftituting thefe values in the equation juft above, 

wy = ray j — ayy : 
, w = a; fo that the extrados and intrados 

are precifely fimilar and equal figures, having their vertical 
diftance conftantly the fame =- a, the altitude of the wall at 
the crown. 

18. Let the extrados be a horizontal line DC, fig. 6, re- 
quired the intrados, a being given, and x, y, w, as before. 
By the figure w = @ + «, and the general equation will be 

Wy =a+x7 ae Ar 

t 
therefore y = ack) 

ater 

Alfo, j : # (fee figure) :: rst. 

Therefore j= —— = 7 
t a+ 

Qi: = are + rxd, 

at’ = 2arx + rx’, 
16 —_eeoeooeooor 

ee = — xX Zax + x’, 

4 

ae 
rr  ———— 

t= — VY 20x + 2’, 
a. ‘ 

a ——— 

~Y 2a% + 0% 
a 

= var —— > 
2ax + xx 

y = s/arx hyp. log. of a+ a+ V 2a" + ax 
+ C, 

But when x = 0, y = 0, and C = — Var x hyp.log.a. 
The correét fluent is therefore ge 

y= ,/ ar x hyp. log. aaa 

which is the fame that Dr. Hutton makes it, page 44, new 
edition of his Principles of Bridges, wherein Q there = ar, — 
here = the horizontal force, 

If a, x, and y, be given in any cafe, as, for inftance, the 
altitude of the wall at the crown above the intrados and the 

altitude 
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altitude and half fpan of the arch; then 7 may be found as. 
follows, and thence the ordinates to any other point. ' 

aEPE 2 

Let ¢ = hyp. log. (= at ee 

Then » = Var x 4 
yy = are’, 

ra 2% 
a” 

Example. Suppofe the fpan of the arch to be tco, the 
altitude of it 4o, and the height of the wall above the 
crown 6 (fame cafe as Dr. Hutton’s, page 47, Principles of 
Bridges), 
a= 6, x = 40, y = 50, therefore 

ee = 15.268, the hyperbolic logarithm 

of which is 2.7257 * = c, c? = 4.4297, ac” = 44.578, and 
Jy _ 2500 

ac? 44.578 
the arch at the crown. 

= 56.081 = r = the radius of curvature of 

ee 

19. The WEIGHT, of the incumbent matter on a curve 
loaded to the equilibrium, contained between the crown and 
any point B, fig. 3. and which may be expounded by the 
area AC of the wall above it, has been fhown (14.) to be 
always = ab X qd = at, Let A -. faid area AC. 

20. If the curve be the arch of a circle, and T = the 
tabular tangent of the number of degrees contained in the 
arch, then will ¢ = rT, and confequently A = arT. 

21. If the curve be the parabola, fee fig. 5; 
Qxer 

then y : av:: Pah a 

and y*=px = are - - \oy the nature of the figure, 

Pherchive f (= = wie of 

and A = ya, 

* The hyperbolic logarithm of a number may be found by multiplying 
the common or Briggs’s logarithm of the fame number by 2.302585, &c, 
the product is the required hyperbolic logarithm, 

22, If 
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fee fis. Sion vedio ' “ i 
22. If the topor extrados be)a horizontal ;ftraight line, 

r 

dice 28x + xa, (18.) ‘therefore , — , 
2 

) ie as ade ae = WV Aasex ga + well 

Example. Take the cafe of Dr. Hutton’s laft méntioned, 
wherein r was found equal to 56.081; therefore 

vax = 13459, and 2a + x = 52. 

73459 x 52 = 836.604 A. 
— = 

23. It is well known to mechanicians that if a heavy body 
be fuftained by two forces, their directions muft meet. either 
at the centre of gravity of that body, or in a vertical line 
which pafles through it. Let A, fig. 7, be the body, ¢ its 
centre of gravity; ea a firing by which it is fufpended, which 
again is fuftained by the ftrings ab,ac. ae is of neceflity 
vertical, and, if continued, mutt pafs through the centre of 
‘gravity g of the body. If this ftring were either longer or 
fhorter, the point a would ftill be at reft, and the ftrings a> 
and ac under the fame tenfion. If the body were removed 
vertically to the fituation dotted, it would be fuftained in the 
fame pofition by the firings 2f and cg, which would fuffer 
the fame tenfion as when they were united in the point @. 
If inftead of firings, props 42, 4/, applied in the fame direc- 
tions on oppofite fides of the body, were fubftituteds or if, 
inftead of thefe. props, others parallel to them were applied, 
which, if continued, would meet in the vertical line, (as mz 
and of, which meet in g, do,) the body would. ftill be fup- 

rted at reft and in the fame pofiuion, and the props weuld 
fuffer the fame force of compreffion in thefe latter cafes, as 
the firings on the oppofite fides fuffered tenfion in the former. 

24. Hence.the CENTRE OF GRAVITY of the; weights 
upon the joints F, D, C, (fig. 1.) muft be in a vertical line 
paffing through G, becaufe they are fuftained in equilibrium, 
or at reft, by two forces in the direction BC and FE, which 
lines, continued, meet in G. Alfo, the centreof gravity of all 
the weights, fay on B, C, D, and E, mutt be in a vertical line 
that paffes throuch 4, becaufe they are fuftained by two forces 
in the direGtion FE and ZB, which, continued, meet in 4, 

25. Hence alfo the centre of gravity of the materials upon 
a curve in equilibrium will be ina vertical line that paffes 
through the point of interfeGtion of the tangents to the €x- 
treme points of the curve. Se a ee 

Let - 

SS 
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Let abc, fig. 8. be the curve loaded to the equilibrium ; 
let ad be a tangent to the curve at a, cd a tangent to the 
curve at c, and ée a tangent to the curve at ) (the crown). 
The centre of gravity 6f the whole materials is in a vertical 
line which paffes through d; and the centre of gravity of the 
materials over the arch a,é, is in a vertical line that paffes 
through the point ¢; becaufe the points d and.e are refpec- 
tively the points of interfeétion of the tangents, drawn from 
the extreme points of the portions in queftion of the curve. 

26. To find the horizontal diftance ¢f of the centre of gra- 
vity of the materials contained between the crowz and the 
abutment, from the latter. Drop a vertical line ef, from ¢, 
upon the ordinate y. Let ef =d, and # and » be parallel 
to, and cotemporary fluxions of, # and _-y refpeétively. Then 
it Is evident that 4:9 :: x (= ef): d(=af); 

x Gt. therefore generally d = ia ’ 

27. If the curve be the arch of a circle, ¢,4 (fee laft figure} 
is evidently the tangent of half the arch, which fubtracted 
from half the fpan, leaves d, = fine of the arch — tangent 
of half the arch. 

28. If the curve be the parabola, 

Pi SQM s HL aS ae by the nature of that fig. 

therefore d = —2— = ty, 
2 

o 
29. If the curve be the equilibrial curve with a horizontal 

extrados. 

It was fhown (18) that j = ar 

ar 3 wf (eit enhas 
2ax + 4H 

therefore d (= be fas ph: arene. Wf arx 

2ax + at 2a + x 

_ Example. Take the cafe of Dr. Hutton’s mentioned 
before, wherein r was found = 56,081, rax = 13459, and 
(4a + * = 52, 

d = af 3452 = 16,088, 

= (Fare) 

XVII. Ob- 
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XVII. Odbjervations and Experiments upon Dr. JamEs’s 
Powder, with a Method of preparing, in the humid Way, 
a fimilar Subjiance. By RicHARD CHEneEvix, E/q. 
PRLS. M. RI. A.* 

Avrer the obfervations and experiments made by Doctor 
Pearfon, to inveftigate the nature of Doétor James’s powder, 
and prefented by him to this fociety, very little remained to 
be effected or defired towards a further knowledge of the fub- 
ject. But thofe very experiments ferved to fuggeft, that the 
mode of preparation was far from being the beft that the pre- 
fent improved {tate of chemical knowledge might afford ; and 
that, in all probability, a lefs defective compofition might 
refult from a procefs more conformable to fome improve- 
ments, which of. Jate haye been adyantageoufly applied to 
pharmaceutic chemifiry. 4 

It may be laid down as a ire principle, that, in deli- 
cate experiments, whether analytical or fynthetical, fire (that 
potent and once believed to be univerfal agent) is too preca- 
rious in its means, and too uncertain.in its application, to be 
employed with full and conftant fuccefs. And, if it is ftill 
recurred to, the advantage of promptnefs, and a remnant of 
antient cuflom, are the principal reafons. But, where other 
methods can be deviled to effect the fame combinations, (and 
the humid way offers many,) every perfon converfant in che- 
mical knowledge will allow the benefit of adopting them. 
The recent improvement in the mode of preparing calomel, 
is a ftriking example of fuch falutary corrections being fuc- 
cefsfully introduced. 
A few obfervations upon the formula according to which 

Dr. James’s powder, or the pu/vis antimonialis, is prepared, 
and upon fome properties of antimony, will place this affertion 
jn a more prominent point of view. 

In order to prepare this powder, we are told to take equal 
weights of bone or hartihorn fhavings and crude antimony, 
and calcine them together, at a high temperature: in other 
words, to take phofphate of lime, which already contains a 
great excefs of lime, and add to it an oxide of antimony. In 
this procefs, it has been fuppofed, that the phofphoric acid 
of the bone or hartfhorn will faturate, not only the lime with 
which it was originally combined, but, in addition to it, a 
new portion of metallic oxide, and a new portion of lime. 
For, what little fulphuric acid might, during the procefs, 

* From the Philofephical Tranfadtions for 18916 h 
ave 
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have been formed by the combuftion of the fulphur of the 
crude antimony, is diffipated at a much lower temperature 
than that to which the powder is expofed. ob | 

Every oxide of antimony with which we are acquainted is 

volatile at a high degree of heat: it would therefore be ha- 

zardous to affert, that it is’ poffible to preferve always the 

fame proportion of antimony, whatever care may be em- 

ployed in directing the operation; and a diffimilarity in the 

chemical refult muft neceflarily be attended with uncertainty 
in the medical application. 

To this property may be added another, no lefs conducive 

to error. That portion of oxide of antimony which 1s not, 

volatilized, becomes, in a great meafure, vnfoluble in abl the 

‘acids. What the effect of the galiric juice may be upon a 

fubftance which refifts the action even of nitro-muriatic acid, 

it is not my purpofe to determine. It is {ufficient for me te 

fay, that, as the quantity of infoluble matter in a given quan- 

tity of Dr. James’s powder, prepared at different times, may 

vary, the effect of any dofe alfo may differ according to the 

proportions of foluble and infoluble matter. 
L look upon it as a fortunate circumiftance, that thofe ex- 

periments and obfervations which I mentioned in the begin- 

ning of this paper, exifted as a flandard to which I might 
refer my own attempts, and by which I might eftimate their 

validity. Dr. Pearfon has proved, (as by my own experi- 

ments I have found,) that. in Dr, James’s powder about 

28 per cent. refifted the action of every acid. In examining 

fome of the pulvis antimonialis of the London pharmaco- 

peia, I found the average quantity of infoluble matter to be 

about 44 per cent. This proportion, however, was liable to 

confiderable variation *. . 1 
The powder here treated of is denominated by Dr. Pearfon 

a triple falt, or a real ternary combination of a double bafis 

(lime and antimony,) with phofphoric acid, What I have 

mentioned with regard to the quantity of acid contained in 

bone or hartfhorn, as being too fmall to faturate a new por- 

tion of thefe bafes, may throw fome doubts npon the pofli-, 

bility of any fuch conrbination in the prefent cafe. But T 

have made fome more direét experiments, which tend to 

prove that no fuch combination does exift, 
I took fome white oxide of antimony, (formerly called 

* * I find, from the information of feveral medical gentlemen, that the 

pulvis antimonialis is generally confidered as ftronger than Dr. James's 

powder. This feems rather extraordinary, when we confider that the 

quantity of infoluble matter is greater in the former than in the lateer ; 

dud would almoft lvad us to fifpedt it to be the a€tive part of the medicine. 
algarots 
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algaroth porwder,) precipitated by water from muriate of an~ 
timony, and heated it for a long time with phofphorie acid. 
I decanted the liquor, and wafhedthe powder that remained. 
No antimony could be found inthe liquor, nor could: any 
traces of phofphoric acid be detected in the refiduary oxide of 
antimony. I then took a folution of muriate of antimony, 
and divided it into two equal parts :/into one I poured-di- 
ftilled water; and into the other, a folution of phofphate of 
foda. In each liquor, a copious precipitate was formed ; 
which precipitates, after being well. wafhed, were dried. » The 
weight of both was the fame; whereas it is evident that, 
Had any phofphoric acid been combined with the oxide, there 
would have been‘an augmentation of weight in that.which 
was precipitated by the folution of phofphate of foda. -This 
precipitate’ likewife, upon examination, gave no traces of 
phofphoric acid. From thefe experiments it appears that there: 
exifts no combination which can be denominated a phofphate 
of antimony. 
--To attempt an explanation of the real nature of the powder 

here fpoken of, I had: recourfe to fome experiments) of 
M. Berthollet. By detonating fulphuret of antimony and 
nitrate of potafh in’a crucible, he obtained a mafs, which he 
reduced to powder, and-wathed. The liquor gave, upon eva- 
poration, ‘a cryftallized falt, which M. Berthollet terms: an , 
antimoniate of pota/b. 1 never could fucceed in any attempt 
to form a fimilar combination between the above white oxide 
of antimony ‘and-potath, owing, I believe, to the {mall quan- 
tity of oxygen contained therein, compared-with: that which 
is‘combined with the oxide obtained by detonation. I can- 
nottherefore fay, that the powder in queftion is, in any de- 
gree, what M. Berthollet would call an antimoniate of lime. 

' But be the ftate, whether of mixture or of combination, 
what it may, my purpofe is to endeavour to produce a fub- 
ftance which, from its more certain mode of preparation, 
may be more equal and conftant in its effects. 

Diffolve, together or feparately, in the leaft poffible portion 
of muriatic’acid, equal parts of the forementioned white ox- 
iWe of antimony and of phofphate of lime*. Pour this folu- 
©F VHF i tf . tion 

. *,In order to procure the phofphate of lime, I diffolved, in muriatie 
acid, a quantity of calcined bone, and precipitated by ammonia, in‘its ftate 
of greateft caufticity. By this means,’ the excefs of muriatic acid, which 
held in folution the phofphate of lime, is faturated, and the phofphate is 
precipitated ; but no muriate of lime is decompofed, if the ammonia is 
quite free from carbonic acid. This is the moft dire&t method of obtain- 
ing phofphate of lime pure. This falt 1s not decompofed, as fome have 
afierted, by muriatic acid, but merely diffolved by it. I have been’in= 

duced 
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tion gradually into diftilled water, previoufly alkalizated by a 
fufficient quantity of ammonia. A white and abundant pre- 
cipitate will take place, which, well wafhed and dried, is the 
fubftitute I propofe for Dr. James’s powder. 
_ The theory of this precipitation is fo clear and fimple that 
it does not require any comment. It may be ufeful, how- 
eyer, to thofe who with to make this preparation, to remark, 
that it is abfolutely neceffary that the folution of phofphate 
of lime and of oxide of antimony, in muriatic acid, fhould, 
aftet being well mixed, be poured into the alkaline liquor, 
in order to obtain a precipitate homogeneous throughout the 
operation. For, fhould the alkaline liquor be poured ‘into the 
acid folution, the water of the former would act upon the 
entire mafs of oxide of antimony, while the alkali would pre- 
cipitate the phofphate of lime only as it faturated the acid 
which held that falt in folution: thus the precipitate would 
contain more antimony in the begianing; and, towards the 
end, the phofphate of lime would be predominant. | For the 
fame reafon, too, a pure alkali is preferable to its carbonate ; 
for the carbonic acid difengaged would retain in folution a 
portion of photphate of lime. z 
| Whether,this conpofition, be. a, chemical combination or 

a mixture, I. will) not. take upon me to,determine; but, for 
the reafons above. mentioned, in fpcaking of Dr. James’s 
powder, I belive it. to be merely.a very intimate mixture. At 
allevents, it muft, be more homogeneous than any that cam 
he prepared in the dry way. It is entirely foluble in every. 
acid that-can diffolve either phofphate: of lime or, oxide of 
antimony feparately; and, to have it conftantly and uniformly 
the fame, nojfurther addrefs in preparing it is required, than, 
to avoid the errors [ have mentioned. fy op? 
» As, afterfome medical trials of the powder, it was fur- 
gefted, to me, that it might be advantageous to, render it 
iomewhat ftronger, I prepared another portion, by taking two 

' parts of oxide of antimony and but one of phofphate of lime, 
and precipitating as above deferlbed. The medicinal power 
was then confiderably increaied. ' i 
, Dr. James’s powder is a medicine which.bas been fo Jon 
in.ufe, and is fo defervedly ranked among the moft valuable 
we poflefs, that-every attempt to render the procefs for,prepar- 
ing it moréfimple and more certain, mutt be allowed to be of 

diiéed to tate? fally thefe particulars, becaufe, from the beneficial effects 
ofc this: falt in. the treatment of rachitis, as propofed by M. Bonhomme, 
(Annales de Chimie, vol. xviii. p. 113,) it may become of general ufe, The 
oxide of antimony, I obtained by precipitating, by water, the common 
butter of antimony of the fhops. et ous Soke 4 
ore » fome 
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fome importance. But whatever reafon there was to think, . 
by aiguing upon its chemical properties, that 1 had really 
fuccecded in improving its medicinal virtues, it (till revsamed 
to be proved, by actual experiment, that the hoped-for fuccefs 
was not merely conjectural. To afcertain this, 1 gave fome 
of my powder to Dr. Crichton, Dr. Babington, and Mr. 
Abernethy; gentlemen whofe extenfive practice and acknow- 
Jedged fk:il fufficiently enabled them to judge of its medical 
properties. They all concur in opinion, that, in its general 
effects, it agrees with Dr. James’s powder and the pulvis an- 
timonialis; but that itis more mild, and confequently may 
be given. in larger quantities, feldom producing naufea. or 
vomiting in dofes of lefs than eight or ten grains. 

XVIII. Obfervations and Experiments undertaken with a 
View to determine the Quantity of Sulphur contatned, in 

» Sulphuric Acid; and of this latter contained in Sulphates 
in general, By Ricuarp CHENEVIX, E/g. FLR.S. 
Manel. A.* 

In a paper which I had the honour to prefent to the Royal 
Society of London, and the fubjeét of which was the analyfis 
of fome arfeniates of copper and of iron, I had occafion, 
in examining many pyrites, matrices of thofe ores, to remark 
the very great inequality which prevailed in the refults of re- 
peated ‘experiments, made with a view to determine the pro- 
portion of fulphur. But I foon perceived that the inaccuracy 
was caufed by a partial combuttion and acidification of the 
tadical, through the means of the nitric acid employed to 
diffolve the ore. 

~ Having therefore, in the ufual manner, afcertained what 
quantity of that ingredient remained untouched, I was forced 
to feck the reft of it in the liquor which had wafhed the va- 
Tious precipitates. To obtain it, I poured a folution of ni- 
trate of barytes into thofe wafhings when all the other fub- 
ftances had been carefully feparated, and was thereby enabled 
to precipitate, in a ftate of purity, the fulphate of barytes, 
formed by that earth, and by the portion of fulphur origi- 
nally acidified in the firft treatment of the ore by nitrie acid. 
To come at the knowledge of the proportion of fulphur con- 
tained in a given ‘quantity of fulphate of barytes, I had re- 
courfe, in the firft inftance, to the quantity of fulphur faid 
by Layoifier to be contained in fulphuric acid; and, in the 

* From the Tran/adtions of the Royal Irifh Academy. 
next, 
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Next, to the proportions.of the latter, announced in the fy- 
noptic iables of Fourcroy, as entering into the compofition 
of fulphate of barytes. Aceording to the former of thofe 
chemifis, 100 parts of fulphuric acid contain 71 of fulphur 
and 29 of oxygen; and again, in adopting the propor- 
tions of the latter, we have 33 per cent. of acid in fulphate 
of barvtes. But if 100 contain 71 of fulphur, 33 muft con- 
tain 23.43. Confequently, for every 10> parts of fulphate 
of barytes, I was to allow 23.43 of fulphur. But, by the 
refults of my analyfes, I bad fuch quantities of fulphate of 
barytes as induced me to doubt the accuracy of one or other 
of the ftatements by which I eftimated the quantity of real 
fulphur contained in the ore. 

No perfon is better acquainted than our celebrated prefi- 
dent with the many difficulties that occur in the analyfis of 
falts'in general, particularly with regard to the quantity of 
real acid they may contain. It has been a work of trouble 
to the ableft chemifts, and they have not always agreed in 
their refults. The proportions announced by Fourcroy may 
therefore be doubted, in common with thofe of the other 
learned operators to whom IT have alluded. 

The real quantity of acid produced by the combuftion of 
any acidifiable bafis, can be determined by one or other of 
the following methods only: by direét combination in fome 
falt, the proportions of which are already known; or by ob- 
taining, in a ftate perfectly free from water, the acid refult- 
ing from fuch combutftion. To the former method, the ge- 
neral objections againft all analyles of falts muft apply. The 
latter is {till more defective. It is by no means certain that 
we have eyer yet obtained any acid 1m a ftate of perfeét fic- 
city, uslets we except the phofphoric and the arfenic; for 
even the cry(tallized vegetable acids retain a portion of water 
in their cryftallization. It is not that I abfolutely deny our 
having obtained them fo; but I fay merely that we have no 
proof. It would indeed be fetting narrow bounds to the per- 
fection of nature to affert, that no combuttible body could, 
when faturated with oxygen, affume of itfelf the ftate of li- 
quidity ; or that the oxide of the particular fubftance called 
hydrogen mutt be prefent to confer that property. Doubtlefs 
ibiphiaric acid may, as well as water, contain in itlelf fo jut 
a proportion of fpecific heat, as to remain liquid at the tem- 
perature of our globe, and under the preffure of our atino- 
fphere. But both water and fulphuric acid being eafily vola- 
tilized, and having a powerful affinity for each other, it is 
not eafy, if even poffible, by diftillation, to feparate them 
with fufficient accuracy in experiments of delicate inquiry. 

Vou. XI, {1 A fecond 
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A fecond fource of error, therefore, remained open in this 
branch of the calculation, which gave the proportion of 
23.43 of fulphur, as that contained in 100 parts of fulphate 
of barytes. 

However, before I would allow myfelf to call in queftion 
fuch authorities as. thofe I have quoted, I inftituted the fol- 
lowing experiments:—In a tubulated glafs retort I put 100 
parts of purified fulphur, and poured upon them ftrong nitric 
acid. A quilled receiver, plunging into. a Woulfe’s appa- 
ratus, was adapted to the retorts) and all being well luted, 
I proceeded to difiil. The liquor which came over was 
poured back feveral. times upon the fulphur, until the whole 
was diffolved. The water which had come over, and that 
through which the nitrous gas, produced during the opera- 
tion, had paffed, were effayed for fulphureous acid, and no 
traces of it conld be found. No fulphur had been vola- 
tilized, therefore no fufpicion conld remain that all was not 
converted into fulphuric acid. The liquors which were in 
the various parts of the apparatus were united, and to them 
was added a fuificient quantity of nitrate of barytes. The 
whole, was evaporated gently; becaufe, though I am well 
acquainted with the very little folubility of fulphate of ba- 
rytes, I well know that nitric acid will retain a {mall portion 
of it, particularly when formed in a liquor where that acid 
abounds, In a firft experiment I obtained 694 from 100 of 
fulpbur; in a fecond, 348 from 50; and, in a third, 347 
from the fame quantity. But the fimple rule of three re- 
duced thefe quantities to 14.6 or 14.4 per cent, of fulphur 
contained in fulphate of barytes; a difference wholly to be 
neglected, If, therefore, we take 14.5 as the average for the 
quantity of fulphur contained in 100 parts of fulphate of ba- 
rytes, we fhall not be far from the truth.. From the accord- 
ance of thefe experiments, repeated and varied,, I had now 
no doubt but concerning the fource where E was to feek the 
error, which gaye 23.43 as the juft proportion, 

To.afcertain, this point, I operated in the following man- 
ner:—-I prepared fome,lime’as pure, 1 believe, as chemical 
means.can procure it. . 1 digefted white marble in muriatic 
acid; and, by leaving an excefs of the earth, was. certain 
that, by the fuperior affinity of Jime, for that acid, nothing 
elfe had been taken up. Upon trying the folution with am- 
monia, no precipitate took place.) By means of,carbonate of 
potafh; I feparated the lime in the {tate of carbomate; and, 
after well wathing the precipitate, expofed it in»:a; platina 
crucible to a violent heat, till the weight no longer dimi- 
mfhed, Tam acquainted with no more efficacious method 

4 to 
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eee lime fit for the delicate purpofes of fcientific che- 
miftry. 
One hundred parts of this lime were diffolved in dilute 

muriatic acid, in the ‘fame platina crucible, _previoufly 
weighed; and then fulphuric acid was added in fufficient 
quantity. Sulphate of lime was precipitated ; and the veffel 
was expofed to a heat, at firft gentle, to evaporate the liquor ; 
and then, by degrees, raifed to a temperature which could 
expel every thing but the combined fulphuric acid, and leave 
the'fulphate of lime completely calcined. The crucible with 
the falt was then weighed, and the’ augmentation was 76. 
It appears to me, that, if we admit (and I fee no reafon that 
we fhould not admit it)! that calcined lime and calcined ful- 
phate of lime are wholly exempt from water, it muft be clear 
that the 76 additional weight were fulphuric acid; and that 
the fulphuric acid muft in this ftate, more than in any other, 
approach nearer to what may be termed abfolutely real acid. 
One’ hundred parts of calcined fulphate of lime contain, 
therefore, 

Lime - ~ 597 
Sulphuric acid - 43 

100 
By the former experiments (thofe made upon fulphur con- 

verted into acid, and then united to barytes,) we had the 
quantity of fulphur contained in fulphate of barytes. By the 
latter (thofe made by direétly combining lime with fulphuric 
acid) we had the proportion of real acid contained in cal- 
cined fulphate of lime. Confequently, by knowing the ratio 
that fulphate of barytes bears to fulphate of lime, with regard 
to the acid in each, we fhall arrive at the knowledge of the 
quantity of fulphur contained in real fulphuric acid. For 
this purpofe, I attempted to diffolve, in water, 100 parts of 
fulphate of lime. But finding in this method of proceeding 
a confiderable inconvenience arifing from the great quantity 
of liquor neceflary to effet the folution of that falt, I had 
recourfe to the following expedient:—Upon 100 grains of 

- caleined fulphate of lime, I poured fome oxalic acid, which 
attraéts the bafis with an affinity fuperior to that exercifed 
by fulphuric acid. Oxalate of lime was here formed; but 
oxalate of lime is foluble in a very fmall excefs of any acid. 
A little muriatic acid operated a complete folution; and 
thus a great = ged of fulphate of lime required but little 
water to diffolve it. Into this liquor, muriate of barytes 
was poured, and fuffered to remain fome time, gently 
heated. By thefe means any oxalate of barytes that might 
have been formed, was retained in folution by the original 

Ha . excefs 
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excefs of acid; and the entire quantity of fulphate of barytes 
was depofited. Of the exactnefs of all thefe methods, which: 
I uled.as the inftruments by which [ afcertained thefe refults, 
I convinced myfelf by various preliminary experiments.” 
Afier the ufual filrration, wafhing and drying at the gentle 
heat of a fand-bath, I obtained in one experiment 185, in 
another 183, and, lafily, in another 180. This difference 
does not exceed the.limits of what all perfons converfant in 
analytic chemittry will allow to experiments of this nature. 
We may therefore take 183 as the mean proportion; confe- 
quently \ we fhall fay, that 183 of fulphate of barytes contain the 
fame quantity of fulphuric acid as 100 of fulphate of lime; and 
183 : 43 :: 100: 23.5. Therefore 23.5 is the proportion of 
acid in 100 of fulphate of barytes. But we have before feen 
that 14.5 of fulpbur, acidified by nitric acid, form that por- 
tion of fulphuric acid contained in 100 of falphate of barytes, 
viz. 23.5. We mutt now fay, that 23.5 : 14.5 :: 100: 61.5, 
and the fourth term will be the proportion of falphur = =3(61555, 
which combined with 38.5 of oxygen will form 100 of real 
fulphuric acid. 

In neither of the proportions, whether it be of the acid 
contained in the falt, or of the combuftible bafis contained 
in the acid, do I agree with the two chemitts whom I have 
quoied, T his juftly excited fome doubts in my mind, and led 
me to repeat my experiments. Nor fhould I yet be tho- 
roughly fatisfied, if 1 could not, upon other grounds than 
by fuppofing imaccuracy in them, account for the apparent 
differences. We mutt ever expect to fee the errors of our 
predeceflors corrected by men much inferior in abilities, but 
who, by poflefling more certain means, fupply the want of 
genius and invention, At the time in which the experi- 
ments were made that determined the proportion of 33 per 
cent. of eeu ic acid in fulphate of barytes, it was not known 
that we had never obtained any barytes pure; and that a 
confiderable portion of carbonic acid refifted the action of 
every degree of heat that had been applied te carbonate of 
barytes. The fact was, I believe, firfl obferved by Pelletier, 
but the mcthod of avoiding the inconvenience was pointed 
out by Vauquelin. . He decompofes nitrate of barytes by fire, 
and a moderate degree of heat is fufficient to expel all the acid 
and the water... The chemifts I have mentioned performed 
fynthetic experiments by combining, directly or indireétly, 
fulphuric acid, and fuch barytes as they imagined to be pure. 
The conftant fimilarity of their refults is fufficient to prove 
the accuracy of their operations ; but, working upon an im- 
pure fubitance, they muft have been contented with a fimi- 
larity of error. 

Three 
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Three caufes may exift which are capable of accounting 
for any variation, whether in plus or in minus, that might 
have appeared in the experiments, by which Lavoifier deter- 
mined the quantity of fulphuric acid obtained by the com- 
buftion of fulphur in oxygen gas. 

1{t, A part of the fulphur may be volatilized during com- 
buition. 

2d, All the fulphur may not be converted into falphuric 
acid, but part may remain in the fiate of {ulphureous acid. 

3d, In rectifying, fome acid may come over along with 
the water; or, vice ver/é, fome water remain with the acid. 
Thefe confiderations will excufe me for having propofed a 
doubt, where the authority of fo great a man exifts again{t 
the experiments which I have related. 

The method which I had ufed to afcertain the quantity 
of fulphur in an ore had been practifed by Taffaert (dnnales 
de Chimie, No. 82: Analyfis of Cobalt from Tunaberg); but 
he calculated according to the proportions of Lavoificr and of 
Fourcroy. In another paper by Thenard, (Annales de Chi- 
mie, No. g6,) he fiates the proportions of fulphuric acid, ob- 
tained by treating fulphur with nitric acid, to be 

Sulphur - - 55-50 

Oxygen - =) 44-44 

100.09 
but m the extract given by Guyton in that number of the 
Annales de Chimie, the mode of operation is not defcribed. 
Calcined fulphate of barytes is eftimated in the fame paper 
to contain 

Barytes - -. *» 74.82 
Sulpharic acid 4 25.18 

100.00 
which proportions are as near to what I had found as can be 
expected ; for fulphate of barytes does not contain more than 
3 per cent. of water of cryftallization, and they muft be de- 
duéted from the quintal. 

Having determined with accuracy the proportion of acid 
in any infoluble fulpbate, it is eafy to proceed to the deter- 
mination of that contained in any other fulphate. The do- 
cimaftic art, or analytic chemi(try, in general, cannot how- 
ever expect to derive fuch advantages from the knowledge of 
foluble falts, as of thofe which, from their infolubility, 
may be ufed with accuracy, in delicate experiments, to de- 
termine the proportions of the conflituent parts of bodies. 

; HI 3 But 
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But if with this mode of operating we compare the quan- 
tities of real acid, faid (in thofe excellent tables with which 
Mr. Kirwan has enriched the fcience) to be contained in ful- 
phuric acid of different fpecific gravities, each will ferye as a 
proof of the validity of the other; and perhaps demonftrate, 
that fulphuric acid, without the intervention of water, may 
enjoy liquidity at the temperature and preflure which aét 
upon our globe. 

XIX. Experiments on Plating. By L. Proust. 

[Continued from p. 55. ] 

XIII. Of the Cryftallixation of Solutions of Platina, 

Tue fmall yellow, red, and fand-like grains which are 
depofited at the, bottom of the united folutions, and which 
fometimes afflume the oGtaedral form, are generally taken for 
muriate of platina. The quantity of thefe cryftals, which is 
always very fmall, does not increafe by concentration; which, 
however, ought to be the cafe, if thefe cryftals were really 
muriate of platina. No more of them appear in folutions 
from which they have been once feparated ; and their fepa- 
ration is even complete a long time before the moment when 
the real muriate of platina begins to cryftallize. 

Thefe cryfials are a double {alt, compofed of muriate of 
platina and potath, as will be feen hereafter: they are formed 
from the {mall quantity of potafh which, by the inadvertency 

_of the workmen, remains in the neck of the retorts, when 
preparing nitric acid, and from that alfo which is carried 
over in the diftillation itfelf; for nitre is always found, after 
the reétification of aauafortis, at the bottora of the retorts. 
The greater part of thofe who have operated on platina 
having in general employed the acids fold in the fhops, we 
need not be furprifed that they fhould have found cryftalline 
depofits of the kind here alluded to, and that none of them are 
ever feer in folutions made on purpofe with acids well purified. 

if fome of thefe cryftals be heated in a glafs tube clofed at 
one end, their nature may be foon diflinguithed ; becaufe the 
muriatic acid, charged with the oxygen of the metal, is vo- 

latilized in gas; while the platina, reduced to the metallic 
fiate, and mixed with the muriate of potafh, remains at the 
bottom of the tube. 

Lewis, in my opinion, is the only perfon who has accu- 

ratcly obferved the cryfiallization of platina, The {olution 
was 
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was accidentally at that degree of faturation which could 
conduct to this difeovery; and this circum{tance, as will be 
feen, is the firft of thofe neceffary for the fuccefs of the ery{- 
tallization in queftion. 

The fecond condition confifts in not leaving an excefs of ~ 
acid; and this Lewis accomplifhed; for he fays (p. 148) 
that the favour of thefe cryftals was harfh and difagreeable, 
but much lefs corrofive than he expected, on account of the 
great quantity of acid which he had employed. Indeed, if 
this folution be prepared in the fame manner as prepared by 
Lewis, it will be found to haye the favour of four vegetables ; 
and whatever’ difagreeable tafte it has, arifes from the iron 
and copper. 

The muriate of platina, when pure, ealily cryftallizes ; 
but it is: dificult to make it eryftallize when it is united 
with foreign muriates not fufceptible of eryftallization, and 
which oppofe this tendency. In this there is nothing 
which diftinguifhes it from the moft cryftallizable falts, and 
therefore we muft endeavour to difcover means for difen- 
gaging it from thefe obftacles. We fhall now examine 
thofe which may remove the excefs of acid from a folution 
of platina. 

Every folution which has been fubjected to ebullition and 
concentration is not charged with muriatic acid, and the 
caufe may be eafily perceived: but the cafe is not the fame 
with the nitric acid, which fuffers itfelf to be concentrated ; 
and though it is not attracted by the oxides, which the mu- 
riatic acid feizes upon exclufively, it adheres to them with 
fufficient force ; butif it be difficult to expel it, it may be eafily 
decompofed. 

To accomplith this, a little muriatic acid and crude platina 
muft be added to the folution before it be diftilled. This 
acid, which cannot aét upon the platina until it has been 
oxidated, at the expenfe of the nitric acid, determines the 
decompofition of the latter, and facilitates the feparation in 
the form of nitrous gas. This operation may be repeated, 
and when no more eds appears you may be affured that you! 
have a folution ‘difengaged from every excefs of acid.' When 
the folution is brought to this term, nothing but muriates 
different from that of platina can retard the cry{tallization ; 
thefe ‘muriates are thole of copper and iron oxydated to a 
maximum, ee eee 

To feparate them, it is indifpenfably neceffary to concen- 
trate the folution in fuch a manner, ‘that it may’ form in 
cooling a mafs, which moulds itfelf in the retort, but, df fach 
a boiiaited! that, When placed on its fide, it fhall fuffer a 
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portion of the liquor to efcape. If the concentration has 
not come to that point, and if the refiduum prefents only a 
thick fubftance like honey, it muft be again placed. over the 
fire. But if it has been carried too far; that is to fay, if the 
feparation of the liquid part cannot be effected, you mult 
then add to the mafs, which we here fuppofe to be four or 
five pounds, fome {poonfuls of water, and rediflolve it by the 
help of heat and ebullition. This method, which is very 
eafy for thofe acquainted with the practice of the laboratory, 
is the fame as that employed for refining fugar, and fepa- 
rating from it the molatles. 

Aiter having jurmounted this obtlacle, the reft becomes 
eafy.. Nothing then is neceffary but to add a quantity of 
water nearly equal to the volume of the muriates that have 
thus been feparated; to expofe the whole to heat; to fuffer 
the retort to cool in ihe furnace; and to proceed to two or 
three fucceffive diflillations, to feparate the cryftals of the 
muriate of platina. 

This method has a double objeét—the cryftallization of 
the muriate, and its purification. It is evident, and cannot 
be doubied, that, by repeating this procefs a fufficient 
number of times, platina may be as completely purified 
as by any of the other means hitherto known. But while 
we admii ail the utility of this method, we mutt allow that 
it is tedious and tronblefome, both in regard to the cryftal- 
lization of the muriate, and its purification. The others 
therefore, in our. opinion, ought to be preferred; for, to 
obtain the,cryftals with the greateft eafe, it will be fufficient 
to concentraté a folution of platina purified by a, procefs 
which we fhall fpeak of hereafter. If any one, however, 
wifhes. to carry this method of purification to the higheft 
degree, he may be certain of having attained to it by making 
the following experiment : 

Diffolve, in a certain quantity of water, a little of this mu- 
riate, and try it with ammonia. If the common yellow. pre- 
cipitate of the red oxide of iron be obtained, there ftill re- 
mains fome muriate.of the latter combined with the platina ; 
but the muriate of platina is pure if no precipitate manifefts 
itfelf. 
_It is of importance that the folution fhould be well di- 
luted, otherwile the ammonia would form. with the platina 
that kind of faline precipitate which is produced by the mu- 
riate of ammonia. al , eT 
.jAt,the moment of their concentration thefe folutions of 
piatina, experience aj bubbling, which would endanger the 
retort if, the perfon, who conduéts the operation perfifted in 
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eontinning the fire. Thefe movements arife from’ the-union 
of a yellow powder, which as yet.is only the potafhed mu- 
riate of platina of which we have juft {poken, and which it 
is indifpenfably neceffary to feparate. In regard to the mot 
expeditious means of heating a retort which contains 12 or 
15 pounds of matter, and Hey: ie the heat, a fupport 
of wire ought to be preferred to fand-baths, which I have long 
banifhed from my laboratory, even in the preparation of 
wether, the rectification of acids, &c. 

But when it is neceffary to operate on a great {cale with a 
certain number of veffels, it is evident that fand-baths placed 
in a row in a gallery will in this cafe be attended with more 
certainty. 

XIV. Of the Compofition of the Nitro-muriatic Acid for the 
Solution of crude Platina. 

No author has faid any thing pofitive in regard to the pro- 
portions which will yield the ftrongeft nitro-muriatic acid 
far this kind of labour. This uncertainty, which ttopped me 
during my firft refearches, induced me to endeavour to dif- 
cover thefe proportions by direét experiments, 

As the ftrength of acids varies in the different manufac- 
tories, it appeared to me proper to take them at that degree 
of concentration at which they are commonly found in the 
fhops. I confined myfelf therefore to aquafortis of 35 de- 
grees by Baumé’s areometer, and muriatic acid of 15 de- 
grees, without giving myfelf any trouble about the nitric acid 
which might be prefent in the muriatic acid, or the iron and 
the fulphuric and fulphurous acids with which common mu- 
riatic acid .is often contaminated: for, if I had employed in 
my refearches re¢tified acids, it is evident that my refults 
could not be applied but with reftri€tion to operations on 
platina on a large feale, in which cafe it will always be ne- 
ceilary to employ the acids of commerce. 

Exper. 1. One pound of nitro-muriatic acid, compofed of 
8 ounces of nitric acid and 

. 8 ounces of muriatic acid, 
diffolved 13 drams of platina out of 24 which I employed. 

Exper. il. Nitro-muriatic acid, compofed of 
8 ounces of nitric acid and 

10 ounces of muriatic acid, 
diflolved 15, drams of platina. 

Lxpers Ml. An acid, compofed of . 
. 4 ounces of nitric.acid. and 

10 ounges of muriatic, acid, 
diffolyed 17 drams and 54 grains of platina. 

Exper, 
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Exper. WV. An acid, compofed of 
2 ounces of nitric acid and 

14 ounces of muriatic acid, 
diffolved 13 drams and 38 grains of platina. 

Thefe four experiments were made at the fame degree of 
heat; that is to fay, in four retorts, difpofed according to 
my mode on wire grates, and placed on a furnace. That the 
relults may be more eafily compared, I fhall here give them 
in the following table: 

Muriatic Platina diffolved. 
[Bisck crude| Nitric acid 

acid of 15? platina. of 35° 

- {6 ounces {8 ounces | 8 ounces}13 drams 
if 

_—_——— 

IT. |6 ounces |6 ounces 
———S | 

| ; 
aif. 6 ounces | 4 ounces re ounces|17 drams 54 grains 
_ | 

IV. |6 ounces | 2 ounces a4 ounces|13 drams 38 grains Natl plier 1s ersisearba et Ditches 5 Recbatstete RAS det 

10 ounces|15 drams 24 grains 

_ Let us now fee the confequences which may be deduced 
from this table. 

ft, In the three firft experiments it is obferved that the 
quantity of platina diffolved increafes in proportion to that of 
the muriatic acid, from which it refults that this acid is the 
real folvent of platina. ; 
ad, If we fuppofe that the twelve ounces of muriatic acid; 

found in the four ounces of nitric acid the quantity of oxy- 
gen neceflary for diffolving the platina, it is feen that a con- 
fiderable excefs of the latter was ufelefsly expended in the 
two preceding experiments; that is to fay, 4 ounces too 
much in the firft, and 2 in the fecond; and, by the fame 
reafon, the folutions of the firft and fecond experiments were 
more acid than thofe of the third and fourth. ; 

3d, Acids, the ftrength of which is in a fimilar proportion, 
or nearly three parts of muriatic acid for one of nitric acid, 
muft form the propereft proportion for diffolving crude pla- 
tina, and confequently purified platina. 

4th, The fourth experiment proyes to us that the nitric 
acid, which was in the proportion of only r-7th of the mu- 
riatic acid, was not able to furnish to the latter the quantity 
of oxygen neceflary to make it charge itfelf with all the pla- 
tina which it ought to diffolve; hence it refults, that in this 
Jat proportion there is a lefs folution'of platina, and a lofs 
of muriatic acid, may 
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5th, As the muriatic acid conftitutes the ftrongeft part of: 
the folvent of crude platina, in the commencement of the 
Jabour care muft be taken that the heat does not attain to the 
point of ebullition; becaufe, 1ft, At that temperature the 
Muriatic acid eafily acquires aériform expanfion; 2d, The 
tendency which it has to feparate’ itfelf from the mixture is 
ftill ftronger when it begins to be oxygenated. From what 
I have obferved, the folution ought never to begin at a heat 
fuperior to 60 or 70 degrees of Reaumur (135° to 157° Fahr.), 
and it is then effected, without lofs of acid, with all the ra- 
pidity poffible. In a word, the liquor ought not to be boiled 
tll the effervefcence decreafes. 

The five confequences which we have here deduced, and 
which are nothing but the refult of the fame experiments, 
give us the-true principles of the art of diffolving platina. 

If we now compare the proportion of platina with the 
nitro-muriatic acid, we fhall find that the quantity diffolved 
rifes fomewhat above the eighth part of the weight of the 
folvent. This proportion, hawever, is fubject to fome varia- 
tion; for the fame acid empuoyed in fimilar circumftances 
diffolves fometimes a lefs quantity, though in general it de- 
viates very little from this proportion. : % 

XV. Ox the Utility which may be derived from the Produéis 
of this Diflillation. 

In operations on a large feale, economy being one of the 
moft important objects, it may be readily conceived that the 
acid products in queftion ought to be carefully collected, and 
that the concentration thould be carried as far as poffible to 
increafe thefe products; for the expenfe of thefe folutions will 
be fo much more moderate, if the fame quantity of acids can 
be employed for a greater quantity of platina. That I might 
be better enabled to afcertain the advantages in this refpect, 
I made the following experiment : 

I diftilled, to the cenfiftence of concrete honey, a folution 
fimilar to that of the third experiment, the produé of which 
I carefully colleéted ; and by thefe means I was enabled to 
obferve in this operation three different periods. 

In the fr/ the diftllation, which began at a heat of nearly 
yo degrees (or about 150° Fahr.), was accompanied with 
efferveicence and a difengagement of nitrous gas, which, as 
Lavoifier obferves, deferves to be examined, and efpecially 
the moment when the oxide of azote vr azotic oxide manifefis 
itfelf. 

In the /econd period, the effervefcence was followed by ebul- 
lition; and here no nitrous gas was diftinguifhed; a weak co- 
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lourlefs acid only is feen to rife, while the folution makes no 
other progrefs than that of approaching towards concentra- 
thon. - 
When the heat had made the greater part of the fuper- 

fluous liquids pafs over into the receiver, the nitrous gas 
again fhowed itfelf; and it appeared to me at this third pe- 
riod, that the portion of the free acids, which had attained to 
a certain degree of concentration, exerciled a reaétion on the 
crude platina. But I foon perceived that I could not depend 
on this ae eo for, after having diluted’ in water the 
faline mafs, to feparate the excefs of the crude platina, I 
found that the pound of nitro-muriatic acid had diflolved 
only 16 drams and 12 grains of platina; a quantity which 
differs by more than a dram from that of the third expert- 
ment: but notwithftanding this variation, it is not, as I have 
faid, an eighth above the other. 

The nitrous gas of. this third period gives us reafon to 
believe that it does not differ in its origin from that obferved 
in the concentration of metallic nitrates, when the Jatter ap- 
proach condenfation. The augmentation of heat, therefore, 
only decompofes a remainder of the nitric acid, from which 
the red vapours in queftion refult. 

Let us now return to the diftillation. The liquor found in 
the receiver weighed 10 ounces and 1 dram: 1t bad no co- 
Jour, and by the areometer indicated only g degrees ; while 
the nitro-muriatic acid, which had produced it, indicated 2 
before it was employed. The liquor is fometimes feen flightly 
coloured, though the operation may have been conduéted 
with the nfual precautions; becaufe the movement of the 
ebullition is no doubt fufficient to throw a few drops of the 
folution into the neck of the retort. This, on the whole, is 
only a little platina, as is indicated at the moment by the 
cinnamon-coloured precipitate, occafioned by the hydro- 
fulphurated water. Thefe acid products have no fenfible 
action on the platina; but, to know the -advantage which 
ought to be taken of them, I divided them into two parts, 
of five ounces and half a dram each. 

I added to one of thefe parts 2 ounces of muriatic acid, 
to the other an equal quantity of nitric acid; and thefe two 
new mixtures were treated, as ufual, with three ounces of the 
fame crude platina. 

The firft diflolved 4 drams and 16 grains of platina, which 
would shave approached 8! drams 1f I had employed the 
¥0 ounces and 1 dram of the produét with the addition of 
4 ounces of muriatic acid. 

Thes fecond could diffolve only 48 grains, that is yeh 
1 dram 
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1 dram and 24 grains, had I employed the fame product 
with the addition of 4 ounces of nitric acid. Let us now 
examine the confequences which may be deduced from thefe 
refults. 

If we fuppofe that the firft mixture could diffolve 8 drams 
and a half of platina, the muriatic acid added mut have found 
a fufficient quantity of nitric acid to oxygenate it; bat 4 ounces 
of my muriatic acid not being able to diffolve fo firong a 
dofe of platina, it thence follows that, in the total product of 
the diftillation, there muft have been prefent two ounces, at 
leaft, of the fame acid. Since 12 ounces of muriatic acid 
were indeed employed in the third experiment to diffolve 
17 drams of platina, it is evident that to diffolve the half of 
this quantity, or 8‘ drams, 6 ounces of the fame acid would 
have been required; and fince we had in the receiver the 
quantity of 2 ounces of muriatic acid, there is no doubt that 
there remained in the retort about 10: ina word, that thefe 
19 ounces of acid at 15 degrees, firengthened by the oxygen 
of the nitric acid, can only diflolve 16 or 17 drams of black 
crude platina. 

Let us now proceed to a valuation of the nitric acid which 
might be contained in the produét of our diftillation. 

It is feen by the third experiment that 12 ounces of mu- 
riatic acid require not lefs than 4 ounces of nitric acid to 
enable it to diffolve 17 drams of platina. There were there- 
fore 2 ounees at leaft in the product of our diftillation, fince, 
with the affiftance of 4 ounces of muriatic acid added, it could 
have diflolved 8! drams of platina, or the half of 17. 

It thence follows, that there pafs into the receiver, during 
the whole courfe of the diftillation made with the propor- 
tions of the third experiment, nearly 2 ounces of nitric acid 
at 35°, and an equal quantity of muriatic at 15°, diluted in 
6 ounces 1 dram of water; which quantities, united, form 
the produé, being 10 ounces 1 dram. It. thence. refults 
alfo, that the 17 drams were really diffolved by 10 ounces of 
muriatic acid, oxygenated by the decompotition of only 2 out 
of the 4 ounces of nitric acid employed. » Should it however 
be afked, on feeing this eltinate, why 16 or 17 drams of 
platina could not be diffolved in a mixture of 10 ounces of » 
muriatic acid and 2 ounces of nitric acid? we reply, that the 
heat neceffary to aflift the aétion of this folvent may have 
foon changed the proportions of the compofition of the acid, . 
as in the experiment we have analyfed. 

In regard to the firft acid, formed by the produé of the 
diffillation, it is certain that i} contains a fuflicient quantity 
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of nitric acid to oxygenate the 2 ounces of muriatic acid 
which we found im it: but the great quantity of water in’ 
which they are diluted deftroys all their a€tion; and if the 
addition of 4 ounces of nitric acid reftores to them fome 
ftrength, it is only, in all probability, becaufe that quantity 
of acid angments, to a certain degree, the concentration of 
the muriatic acid. 

From thefe data let us try to determine what is the largeft 
quantity of platina that can be diffolved in nitro-muriatie acid 
prepared. according to the proportions above indicated. 

To diffolve firft the 17 drams and 54 grains, and then the 
8 drams and 32 grains, making together 26 drams and 14 
grains, we employed 12 ounces of muriatic acid and 4 of 
nitric acid, and afterwards 4 ounces of the former, that is to- 
fay, 20 ounces of mixture in the whole. Calculation fhows, 
neglecting the 14 grains of platina, more or lefs, that only 
5 pounds rr ounces* of nitro-muriatic acid are requifite to 
diffolve a pound of black erude platina, which is that I em- 
ployed in thefe experiments. If we confult the chemifts, we 
fhall find that the greater part of them have fixed at 16 parts 
the quantity of nitro-muriatic acid which muft be employed 
to diffolve one of platina. If I am not mifiaken, Lewis and 
count Sickingen were the only perfons able to diffolve it with 
8 parts of folvent. But they were obliged to perform two 
operations to diffolve that quantity? White crude platina is 
the kind moft foluble; for I find, in a note, that a poand of 
nitro-muriatic acid, compofed according to the proportions 
indicated, diflolved 18 drams and 24 grains. 

XVI. Solution of Platina by the Means of a Nitro-muriatie 
Acid compufed of Nitric Acid t at 31° and Marine Salt. 

Bergman found that an acid compofed in this manner, dif- 
folved platina exceedingly well. It will be feen by the fol- 
lowing experiments that, in an operation on a preat feale, 
this folvent may be preferred to thofe compofed with pure 
acids. To be able to difeover the moft advantageous pro- 
portion of acid and falt, I made a feries of experiments, but 
I fhall give an account of thofe only which can throw light 
on folutions of this nature. As the method of employing 
this kind of nitro-muriatic acid is not different from that 

** We are here, no doubt, to underftand the Spanith pound, which is. 
nearly a feventeenth lefs than the French pound ; but as it is divided into 
16 ounces, or 126 drams of 72 grains, the proportions remain the fame, 

+ The degrees here mentioned are thofe of Baumé’s arcometer; 31° 
indicate a f{pecific gravity of 1-279. 
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_ followed by others, I fhall immediately proceed to a compas 
rative table of the refults : 

i 

ES Black crude] Nitric acid} Marine 
13) platina. at’ 35° falt. 
= 

l ; 
I. {6 ounces} 6ou nees 6 ounces }20 drams 48 grains 

: | 

ra : 
II. |6 ounces |16 ounces} 7 ounces 24 drams 12 grains 

A | | 

| / - 

III. |6 ounces |16 ounces) 8 ounces )21 drams 52 grains 
| 

jl pen page RR oO a Rae i 
| IV. |6 ounces |16 ounces 9 ounces |21 drams 36 grains 

Platina diffolved. 

As the refult of No. 2. appeared to me the moft important, 
I thought it my duty to repeat it, and I obtained 24 drams 
16 grains of diffolved platina. 

In No. 4. there was an excefs of fea falt, which had at- 
tached itfelf to what remained of the cride platina. 

I made my experiments with purified marine falt; but as . 
in operations‘on a large feale the common kind is employed, 
I repeated them with common falt, and found the fame re- 
fults in equal quantities of the folvent ; with the fame varia- 
tion, however, in the quantity of the platina diffolved, which 
might have been remarked in the operation performed with 
the acids. I repeated alfo the fame trials, making fome 
changes in the two Jatt columns: 

——————————————————————————— 

me 
v i} M4 a Black crude Arid at, | Common Platina diffolved. 
tx} platina. NP 35. {a 

, fee Meld 6s a 

I. | 6 ounces 116 ounces! 6 ounces} 20 drams 
—— EE oat 

oo —— 

ri; | 6 ounces 116 ouncesiIO ounces 20 drams 

t [V. | 6 ounces |15 ounces'12 ounces 1g drams 
Neen ene EEE al ee 

An excefs of marine falt was found here alfo in Nos. 3 and 4. 
It is feen by thefe two tables, that the quantity of platina 

diffolved experiences a diminution whether the proportion of 
= ounces of falt per pound of acid be increafed or diminifhed. 
{t however appears, that in the experiments where more than 

_7 ounces were employed, the quantity of platina diffolved’ 
ought to have been, if not greater, at leaft, equal; fince the 

nitric 
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rfitric acid ought to have difengaged and oxygenated the fame 
quantity of muriatic acid. I confefs that { cannot conceive 
how-an excefs. of marine falt or nitrate of foda, found in the 
mixture, could prevent the folution of a greater quantity of 
crude platina, unlefs the explanation of this phenomenon 
be found in an obfervation I fhall here make, or my occu- 
pations allow me to undertake new refearches on this fubject. 
The obfervation I allude to is as follows: The refiduum 
of all the folutions, that is to fay, the remaining crude pla- 
tina, exhibits an afpect very different from that of the refi- 
duums left by nitro-muriatie acid compofed of free acids. 
{The author promifes a continuation of thefe experiments. ] 

XX. On the Analvfis of Wine. By C. Coarrar*, 

Ix all wines we diftinguifh an acid, alcohol, tartar, ex- 
tractive matter, aroma, and a colouring principle; the whole 
diluted or diffolved in a portion of water more or lefs abun- 
dant. ) 

1{t, Alcid.—An acid exifts in all wines; I never found any 
which did not prefent {ome traces of it. The fweetelt and 
mott lufcious wines redden teft paper, if fuffered to remain in 
them for fome time; but they are not all acid in the fame 
degree. There are fome the principal character of which is 
a natural acidity. Thofe made from grapes not perfeétly 
ripe, or produced in cold climates, are of this fort; while 
thofe produced by the fermentation of very ripe and faccha- 
rine grapes exhibit very little acid. The acid, then, appears 
to be in the inverfe ratio of the alcohol, which is the refult 
of the decompofition of the fugar. 

_ This acid exifls in great abundance in verjuice; and is found 

in muft, though in a fmaller quantity. All fermented liquors, 
fuch as cyder, perry, and beer, as well as fermented farina- 
ceous fubfiances, alfo contain this acid: and I have found it 
even in molafles. Indeed it is to faturate it completely, that 
lime, afhes, or other earthy or alkaline bafes, are obliged to 
be employed in the purification of fugar. Without this pre- 
caution, the exiftence of the acid would oppofe the crytial- 
lization of the fugar. 

If wine be concentrated by diftillation, the extraét which 
refults from it in general has a four and pungent tafte. To. 
diffolve and feparate the acid, nothing is neceflary but to pour 
water or alcohol over the extraét. This acid has a pungent 

* From the Annales de Chimie, No. 109+ 
tafte, 
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tafte, an odour flightly empyreumatic, leaves a. fenfation of 
harfhnefs on the tongue, &c. When well filtered and left 
in a jar, it fuffers to be precipitated a confiderable quantity 
of extraétive matter. It then becomes covered with mouldi- 
nefs, and in that ftate feems to approach the acetous acid. 
It may be purified by diftillation, which feparates from it 
a large quantity of extractive matter; and it is then lefs 
liable to be decompofed by putrefaétion. 

This acid precipitates the carbonic acid from its combina- 
tions: it diflolves with facility the greater part of the me- 
tallic oxides: it forms infoluble falts with lead, filver, and 
mercury ; and feparates the nictals from all their folutions in 
acids. | 

This acid forms alfo an infoluble falt with lime. If abun- 
dance of lime water be mixed with wine, it precipitates the 
acid, which carries with it all the colouring matter. This 
acid, then, is of the nature of the malic acid. It is always 
mixed with a little of the citric acid; for, when digefted on 
oxide of lead, befides the infoluble precipitate which is formed, 
there is produced a citrate, which may be fhown in it by the 
common means. 
This malic acid difappears by the acetification of the wine + 

in well made vinegar, nothing exifts but acetous acid. This 
transformation of the malic acid into acetous acid naturally 
explains why wine which has only begun to turn four can- 
not be employed in manufacturing acetite of lead: in this 
cafe there is formed an infoluble precipitate, with the pro- 
duction of which I was greatly embarrafied till I learned 
the reafon of it. Tor a long time, C. Berard, my affociate 
in my manufactory of chemical produétions, added nitric 
acid to four wine to give it the property of forming a foluble 
falt with lead. I was then of opinion that the acid of wine 
was by thefe means oxygenated, while the effect really pro- 
duced was to haften the decompofition and converfion of the 
malic acid into vinegar. 

The exiftence of the malic acid in wine in different propor- 
tions, ferves to throw fome light on a phenomenon of the 
higheft importance in regard to the diftillation of wines, and 
the nature of the fpirit produced from them. Every body 
knows, not only that all wines do not give the fame quantity 
of fpirit, but that the fpirits produced from them are far from 

being of the fame quality. No one is ignorant that beer, 
cyder, perry, and fermented farinaceous fubftances, give little 
ant and always of a bad quality. Careful and repeated 

i ftillation may, indeed, correct thefe faults in a certain de- 
gree, but never deftroy them completely. Thefe conftant 

Vou. XL. [ refults, 
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refults, eftablifhed by long experience, have been referred to 
the greater quantity of extractive matter contained in thefe 
weak fpiritous liquors: the combuttion of a part of this prin- 
ciple by diftillation, ought, it would appear, to be an imme- 
diate effet of it, and the acrid and empyreumatic tafte, a 
very natural conlequence. But, when I examined this phz- 
nomenon more glofely, I found that, befides the caufes de- 
pending on the abundance of this extractive principle, it was 
neceflary to admit another, viz. the prefence of the malic 
acid in almoft all thefe cafes. Having diftilled indeed, with 
great care, thefe different fpiritous liquors, I always obtained: - 
acidulous fpirits, the tafte of which was altered by that effen- 
tially belonging to the malic acid: it is only by confining 
one’s felf to extracting the moft volatile liquor, that it is pof- 
fible to feparate a little alcohol free from all alteration; and 
fill it retains a difagreeable odour, which does not belong to 
pure fpirit. 

Wines which contain the createft quantity of malic acid 
give fptrits of the worft qualities. It ever appears that the 
quantity of alcohol is lefs, as the quantity of the acid is more 
confiderable. If this acid be laid hold of by means of lime 
water, chalk, or fixed alkali, very little alcohol can be ob- 
tained by diftillation ; and tm all thefe cafes the fpirit affumes 
a difagreeable tafte of the fire, which does not contribute to 
improve the quality. 

The difference of the fpirits arifing from the diftillation of 
different kinds of wine depends then, chiefly, on the different 
proportions in igh the malte acid is contained in thefe 
wines; and no certain means have yet been obtained of de- 
ftroying the bad effeét which this acid produces by its mix- 
ture with ‘the fpirit. 

This acid, which we have found in grapes at every perrod 
of their increafe, and which does not difappear from wine 
tll the moment when it degenerates completely into vinegar, 
would deferve to be diftinguithed by the name of the vinozes 
avid; but, to avoid innovation, we fhall retain that of the 
malic acid. 

ad, Alcabo?.—Alcohol forms the real chara&ter of wine. 
It is the product of the decompofition of the fugar, and the 
quantity of it is always in proportion to that of ‘the fugar 
which has been decompofed *. J 

Alcohel,. 

* T fall. mot enter into the queftion, whether alcohol is completely 
formed in ‘wine, or whether it is a produét of difillation ; or, in other 
wo/ds, the refult of fermentation or of diftillation. Fabroni has adopted the 
hattet fentimens, becaute, having mixed a hundredth part of alcohol with. 

neve 
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- Alcohol, then, is more or lefs abundant in all wines. Thofe 
of warm climates furnifh a®great deal; thofe of cold climates 
ive fearcely any at all. Ripe and faccharine grapes produce 

it in abundance; while the wines arifing from green aqueous 
grapes, which contain little of the faccharine principle, afford 
very little. . 

here are fome wines in the fouth which furnith a third of 
fpirit: there are feveral in the north which contain only a 
fteenth. ; é, 
It is the proportion of alcohol that renders wines more or 

hew wine, he was only able to feparate, by means of potafh, the fame 
sre of alcohol. But this experiment appears to me to prove at moft 

at the foreign alcoho! added to the wine does not enter into fo exact a 
combinaticn as that which exilts naturally there: it remains in the ftate of 
fimple mixture. We obferve a fimilar phanomenon when highly concen- 
trated alcohol is diluted by the addition of a greater or lefs quantity of 
water; for itis known in commerce that this weakened alcohol has not 
the fame tafte, which marks, however, the fame degree of fpiritofity, I 
confider alcohol, then, in wine not as exifing there in an infulared ftate, 
and difengaged from all combination, but as combined with the colouring 
principle, carbon, alkali, extractive matter, and all the other conftituent 
priuciples of wine: fo that wine is a fuper-compounded whole, all the ele- 
ments of which may be extraéted by chemical means; and when, by the 
application of heat, thefe principles are feparated, the moft volatile rife 
firft, and what firft paffes is'a very light compound, forming alcohol, then 
water, &c. ic 

Diftillation, by fucceffively extraéting all the principles of wine, accord 
ing to the invarial:le laws ‘of their’ gravity and of their affinitics, breaks 
and deftroys the primitive combination which conftitutes wine, and ex- 
hibits produéts which, when united again, cannot reproduce the primitive 
body, becaufe the heat has entirely difunited and feparated the compound 
into principles which may exift in an infulated ftate, and which have 
fearcely any affinity. 

In a word, it is of little importance to art whether the alcohol exifts or 
does not exift in wine; the difiiller ftill has invariable principles both in 
regard to the quality and to the quantity of alcohol which each kind of 
wine can furnifh. Whether the heat, therefore, combiues the principles 
of the alcohol, or merely extraéts them from a mafs where they are com- 
bined, the manner of operating and the refults of the operation can re- 
ceive from them no modification. We fee in the diftillation of all vege- 

_ table matters, and their products, a repetition of the phenomena exhibited 
the diftillation of wine. 

Diftillation by heat is not the only means of extraéting the alcohol from 
wine. 1ft, The carbonic acid gas which is difengaged by fermentation 

carries with it, and in a (tate of folution, a very confiderable quantity of 
aleahul, as L-have already fhown. 2d, The gas which efcapes from 
hatnpagne carries off alimoft all the alcohol contained in that wine. 

3d, Very fpiritous wines, when fhaken in the bottle, fuffer to efcape 4 
very fenfible flavour of alcohol. gth, The wines which fuinith mofl fpirit 

_ are thought to be moft fpiritous to the tafte. All thefe faéts cannot be ree 
pase with the hypothefis of the formation of alcohol by diftillation, and 

prove that it exifts quite formed in the wine, 
¢ reader on this important {bjeét may recur to the opinion of Four- 

@roy, publifhed in Annales de Chimie. 
1) lefs 
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lefs generous; it is it-which difpofes them to, or: preferves 
them from, acid degeneration. Wine turns four with more 
facility the lefs alcohol it contains, the proportion of extrac- 
tive matter being fuppofed to be the fame in both. 

The richer wine is in fpirit, the lefs it contains of malic 
acid; and this is the reafon why the beft wines furntfh, in 
general, the beft fpirit, becaufe they are then freed from the 
prefence of that acid which gives them their difagrecable 
tafte. 

_ It is by diftilling wines that all the alcohol they contain 
is extracted. 

The diftillation of wine has been known for feveral cen- 
turies ; but this operation has been fucceffively improved, and 
at prefent has been brought to fuch a ftate of perfection, that 
the {pirit trade muft derive great benefit from it, and that the 
procefs may be applied with advantage to every other kind of 
diftillation. The alembics long ufed for diftilling were 
boilers with a long narrow cylindric neck, having at the 
fummit a hollow hemifphere, from which proceeded a tube, 
of no great fize, deftined to convey the liquor into the worm. 
Arnold de Villanova feems to have been the firft who gave 
us any accurate notions in regard to the diftillation of wines ; 

and to him we are indebted for the firft defcription of this 
long-necked alembic, models of which are {till found among 
our perfumers. 

The idea entertained, that the produ& of the diftillation 
was the more delicate, fubtile, and pure, as it was raifed 

higher, by making it pafs through very fmall tubes, directed 
the conftruétion of thefe ftills. But diftillers were foon con- 
vinced that it was not fo much the obfiacles oppofed to the 
afcent of the vapours as the art of graduating the heat ina 
proper manner, which rendered the produét of the diftillation 
more or lefs pure. It has been found that, in the firft cafe, 
the force of the fire changes the nature of the fpiritous prin- 
ciples by communicating to them an empyreumatic tafte; 
while, in the fecond, pure fpirit arifes, and paffes into the 
worm without alteration. On the other hand, ceconomy, 
an important confideration in the arts, has caufed all the 
changes made in the old proceffes to be adopted. 

Thus the column perpendicular to the boiler has been fuc- 
ceffively lowered, the capital enlarged, the boiler made wider, 
and the following general forms have been gradually adopted. 

The ftills, at prefent, are a kind of flat-bottomed boilers, 
the fides of which rife perpendicularly to the height of about 
twenty-two inches. At this height a contraction takes place, 
which reduces the aperture to eleven or twelve inches. This 

aperture 
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aperture is terminated by a neck fome inches in length, in 
which is adapted a {mall cover called the bead, which in- 
creafes in diameter towards the upper part fo as to have the 
form of a truncated cone inverted. [rom the angle of the 
bafe of this capital proceeds a {mall tube deftined to receive 
the vapour of the {pirit, and to tranfmit it to the worm with 
which it is conneéted. The worm confifts of fix or feven: 
circumvolutions, and is placed in a cafk kept full of water to 
facilitate the condenfation of the vapours: thefe vapours, 
when condenfed, run down into. a tub deftined to receive 
them. 

The boilers, in general, are fixed in mafon-work up to the 
part where the contraction takes place: the bottom alone is 
expofed to the immediate action of the heat. The chimney: 
is placed oppofite to the fire-hole; and the afh-hole, which 
is not very large, is feparated from the fire-place by an iron. 
grate. 
~ The boiler is charged with five or fix quintals of wine. The 
diftillation is completed in eight or nine hours, and during’ 
each operation about fixty pounds of coals are confumed. 

Such is the procefs which has been long ufed in Langue- 
doc; but though old, and generally adopted, it prefents im-~ 
perfections, which muft ftrike every man. acquainted with 
the principles of diftillation. 

1ft, The form of the boiler produces a column of liquor 
exceedingly high and not broad, which being expofed to the 
action of the heat only by its bafe, is burnt in that part be- 
fore the upper part becomes warm; bubbles then rife from 
the bottom, which, being obliged to traverfe a colder mafs 
of liquid, are condenfed, and again diffolve in the liquor. 
Tt is only when the whole mafs has been heated gradually 
that the diftillation is eftablithed. 

2d, The contraction at the upper part of the boiler and 
the internal bending which it prefents in that place, ftill hurt 
the diftillation: for this part, not being covered by mafon- 
work, is continually expofed to the air, which maintains 
there a colder temperature than in other parts, fo that the 

_ vapours which rife are condenfed partly againft the interior 
_ furface, and fall down in drops, or run back in ftrie into 
_ the body of the ftill. In this cafe, the fame thing happens 
~ which we daily fee take place in diftilling with a fand-bath : 
_ the vapours which rife, ftriking againft the uncovered furface 
_ of the retort, which is always the coldeft, are condenfed, and 

fall down in firize into the bottom; fo that the fame portion 
_ of matter rifes, falls down, and is diftilled feveral times ; 
_ which occafions Jofs of time, expenfe in fuel, and hurts.the 
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ality of the produé&t, which in fome cafes is altered and 
ecompofed. Thefe phaznomena may be rendered very fen-. 

fible by cooling the upper part of the retort of the fand-bath 
at the moment when the diflillation is moft ative: the va- 
pours fucceflively become vifible in the infide, and drops are 
condenfed on the fides, which foon run down and jom the 
liquor contained in the retort. 

Befides, the contraétion at the upper part of the boiler 
forms a kind of colipile, where the vapours cannot pafs with- 
out difficulty, which neceffarily requires a more confiderable 
force of afcenfion. This faét has been properly explained by 
Baumé. 

3d, The capital is not conftructed in the moft advantageous 
manner: the head acquires almoft the temperature of the 
vapours, which, being ftrongly dilated, prefs on the liquid 
and confine its afcent. 

4th, The method of managing the fire is no lefs improper 
than the form of the apparatus: the afh-hole is every where 
too fmall, the fire-place too large, the door badly fhut, &c. 
fo that a current of air is eftablifhed at the door, and is pre- 
cipitated into the chimney, pafling over the coals. Confe- 
quently, a violent fire is required to heat the boiler mode- 
rately. The grate is choked up with a thick ftratum of 
combuttibles, e that they become nearly ufelefs for want of ~ 
a free circulation of the air. ° 

[ To be continued. ] 

XXT. Account of a Defcent into the Crater of Mount Vefuvius 
by eight Frenchmen on the Night between the 18th and 
19th of July 1801. 

bs afcend to the fummit of mount Vefuvius, which is 
elevated 3400 feet above the Icvel of the fea, is an enterprife 
of great difficulty, as it is neceflary for nearly half the height 
to climb an exceedingly fteep declivity up to the knees in 
afhes. Some phbilofophical men of eminence, however, as” 
Spallanzani, Dolomieu, Dr. Moore, &c. have overcome all 
thefe difficulties. Sir William Hamilton, who caufed a great 
many views of Vefuvius to be deligned during his long refi- 
dence at Naples, afcended to the fummit of it fixty-two 
times; but no one, at leaft fince the eruption in 1779, ever 
ventured to defcend into the crater of this voleano, not even | 
Sir William Hamilton, who confidered it ander fo man ag? : ; ; ¥ 
points of view, and who vilited it fo many times. It was 

referved A 
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referved for eight Frenchmen to hazard this dangérous enter- 
prife, and to fucceed in it conrpletely, notwithtanding the 
timidity of their guides, the impoflibility which the Neapo- 
litans attached to it, and the inftances they mentioned of 
rath travellers who had loft their lives in the attempt, and 
been fwallowed up by the volcano. 

To be able to appreciate the danger of this enterprife, it 
will be neceffary to have a correct idea of the form and pofi- 
tion of Vefuvius, and of the matters which it throws up. 
This voleano has the form of a truncated cone, and a part 
of its bafe, which is altogether three leagues in circumfer- 
ence, is wafhed by the Mediterranean; its mouth, or upper 
bafe, which is a little inclined to the axis, is 5722 feet in 
circumference. ‘The earth from the bafe to halt the height 
confilts of vegetable mould mixed with lava and flones which 
have not been attacked by the fire, tufas, pumice, and cal- 
careous ftones, different in their nature and colour according 
to the different degrees of impreffion which have been made 

~ on them by the fire. 
The half of the height next the fummit 1s compofed chiefly 

of pure afhes, but coarfer than our common afhes. Till the 
prefent time, there have been twenty-four eruptions recorded 

-in hiftory. The firft took place in the year 79 after the 
Chriftian ra: by thefe eruptions voleanic matters have been 
fucceffively accumulated, but by that of 1779 the fituation of 
the crater and of the aperture was entirely changed. The 
focus or crater is now funk 200 feet below the upper edges 
of the mouth of the volcano. 

To arrive at the crater, and to obferve the numerous f{pi- 
racles, long crevices, and fires which iffue from them in fe- 
veral places, and alfo the variegated and {till fmoking matters 
of which the crater is compofed, it was neceflary to pals over 
this fpace of 200 feet. 

The inner fides of the volcano are nearly perpendicular, or 
exceedingly fieep, and compofed of athes, lava, and large cal-. 
careous ftones; but thefe lava and ftones, as they form no 
conneétion with the afhes, cannot ferve as any point of fup- 
port; and when any one is fo imprudent as to adhere to this 
kind of rock, the leaft motion, the leaft difplacement of any 
part, makes the whole crumble to pieces. Befides, from the 
fummit of Vefuvius to the crater, the declivity, being exceed-~ 
ingly rapid, cannot be traverfed but on all fours, and fuffering 
yourfelf to glide down amidft a torrent of afhes and lava.. But 
the moft are obftacles are thofe awful excavations, 
which cannot be paffed over without great trouble and dif. 
ficulty. 

14 Diftegarding 
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Difregarding the terror with which the Neapolitans en- 
deavoured to infpire us, after having received their adieus, as_ 
if our feparation had been likely to be eternal, we fet out in 
a carriage, at half after eleven at night, on the 18th of July, 
from the hotel of the French ambaffador, fourteen in num- 
ber, furnifhed with ropes and other articles which we fup- 
pofed might be neceflary, and all ina ftate of the higheft 
fpirits, which never. forfook us, even at times of the moft 
imminent danger. We arrived about midnight at the foot 
of Vefuvius ; and, having quitted our carriage, mounted well 
experienced mules, and proceeding one after the other, with 
adjutant Dampierre at our head, amidft the thick darknefs of 
night, reached half way to the fieep fummit of the mountain. 
We had a numerous body of guides, and their lighted torches 
ave to our expedition a myfterious and folemn air, which 

formed a firiking contraft with the mirth and gaiety of the 
company. . 
When we had afcended about half way, we were obliged 

to alight, and to clamber up the fleepeft and moft difficult 
part of Vefuvius, wading through the afhes up to the knees, 
till, exhaufted with fatioue, and covered with fweat, we 
reached the fammit at half paft two in the morning. 

The firtt thing that ftruck us, as foon as the morning began 
to dawn, was a moft magnificent fpeétacle—a fuperb view 
of the city and port of Naples, the beautiful hills which fur- 
round them, and the vaft extent of the fea by which they 
are wafhed. After walking round part of the aperture of the 
volcano, that we might choofe the moft commodious place 
for defcending, adjutant Dampierre and C. Wickar firft 
defceuded, without any accident, at the determined point. 
When they had got about a third of the way they were fud- 
denly ftopped by an excavation of fifty feet, which it was 
neceffary to pafs. As they found that it was impoffible to ob- 
tain*any fixed point of fupport on afhes fo moveable ; and 
being convinced that the friétion of ropes would have foon 
defiroyed both the point of fupport and the neighbouring 
mafies to a great diftance, they refolved to return. Befides, 
while deliberating on the means of defcending, fome ftones 
rolling down trom the fummit occafioned a general agitation 
whierever they paffed: adjutant Dampicrre found the ground 
on which he ‘tiood fhake beneath his feet; and he had fearcely 
quitted at, calling out to C. Wickar to follow him, when it 
difappeared. Soon after, indeed, the whole place where they 
had itood, and:all the neighbouring fmall eminences, erum- 
bled. down fucceflively in the courfe of half an hour, and were 
precipitated to the buttom of the crater with an awful noife. 

Before 
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Before we renounced our enterprife to returm to Naples, 
dejected on account of not having fucceeded, we once more?’ 
walked round the mouth of the crater, and at la(t difeovered 
a long declivity, pretty fmooth though very ‘fteep, which 
conducted to the focus: Without examining the precipices 
which it might be neceffary to pafs: before it could be reached, 
C. Debeer, the ambatiador’s fecretary, accompanied by a laz- 
zaroni, fet out firft to attempt the paflage.: ‘When they. had 
got half way, amidft a torrent of afhes, which the imprefiion 
of their feet made to roll down along with them, they found’ 
means to fix themfelves on the edve of a precipice twelve feet. 
in height, whicli it was neceflary to pafs before. they could 
reach the lower declivity. The lazzaroni, frightened, re-' 
fufed to proceed ; but, being promifed a double ducat, avarice 
got the better of his timidity 5 he fpeedily made the fign of 
the crofs over his whole body, and, having invoked the Ma- 
donna, and St. Anthony of Padua, threw himfelf along with 
C. Debeer to the bottom: of the firft precipice: foon afier 
they arrived at another, but being of lefs height it was patfed» 
with more cafe. At length, amidft a continual. torrent of 
falling lava, afhes, and ftones, they arrived at. the bottom of 
the crater, and {tretched out their arms to us, fending forth 
fhouts of joy, which we returned with the utmoft fatisfaGtion 
and enthufiafm. ea 

C. Houdouart, engineer, immediately followed C. Debeer; 
and after encountering the famerdifticulties, and paffing dan= 
gerous precipices, jomed him at the bottom of the crater. 
Being there both convinced of the almoft infurmountable! 
difficulty of afcending, they threw themfelves into each other’s! 
arms, like two friends reduced to the neceffity of terminating, 
their lives together in a defert ifland without any hopes of 
efcaping from it. 

They then began, but with cautious fteps, to walk 
round this immenfe furnace, which {till fmokes in feveral 
places. The intrepid Wickar, who was very defirous:to par- 
ticipate in their fate, called out to them to fend fome one to 
affift him in pafling the two cliffs; but feeing no one coming, 
and growing impatient, he rufhed forward, and rolled down 
towards them amidtt a torrent of ftones, afhes, and volcanic 
matters. Adjutant Dampierre, C. Bagneris phyfician to the 
army, l’reflinet and Andras French travellers, and Moulin 
infpeétor of pofis, foon followed, and arrived at the crater 
after having incurred the fame dangers, . 

Wickar immediately fat down on a heap of fcoriz, and, 
with that fuperiority of talents for which he is diftinguifhed, 
fketched out in profile, with a perfect refemblance, the pore 

traits 
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traits of the eight Frenchmen who had defcended. Each 
then formed a imall collection of the different volcanic mat- 
‘ters which appeared to be new or cufious, and endeavouréd 
to make a few obferyations. 

. Had we been allowed to depend on fuccefs, had we not 
been retarded in our preparations by our timid guides, and 
if fome of us, having only juft arrived at Naples, had not 
been firaitened in point of time, our defcent would certainly 
have been much more ufeful, and the refults more fatisfac- 
tory. However, though ill furnifhed with means, the fol- 
lewing are the obfervations we were enabled to make : 

Reaumur’s thermometer, the only imftruament we poffeffed, 
flood at 12 degrees, on the fummit of Vefuvius: the air was 
cold, and fomewhat moift: in the crater the quickfilver rofe 
to 16 degrees, and we experienced the mildeft temperature. 

The furface of this place, which, when feen by the naked 
eye, looking down from above, appeared entirely fmooth, 
exhibited, when we were at the bottom, nothing but a vaft 
extent of afperities. We were conitantly obliged to pafs over 
lava exceedingly porous, in general pretty hard, but which 
in fome places, and particularly thofe where we entered, was 
fill foft, and yielded under our feet. The fpectacle which 
firuck us moft was the numerous fpiracles, which either at 
the bottom of the crater or the interior fides of the mountain 
fuffer the vapours to efcape. When we arrived at the crater, 
we were defirous to afcertain whether thefe vapours were of a’ 
noxious quality: we walked through them, and infpired them 
feveral times, but felt no inconvenience from them. The 
thermometer placed in one of thefe f{piracles indicated 54 de- 
grees, in another it rofe only to 22. In all thefe experiments 
our inftrament was covered with a humid matter, which was 
foon diffipated in the open air without leaying any traces. 

In traverfing the furface of the crater, we perceived a focus 
half covered by a large mafs of pumice ftone, and which, 
from its whole circumference, emitted a ftrong heat... The 
thermometer placed at firft at the entrance of it, and then 
immerfed to as great a depth as the nature of the ground and 
the heat would admit, never rofe higher than 22 degrees, 
This fingularity furprifed us, but we were not able to ex- 
plain it. 

The volcanic produ&tions which we obferved in the whole 
crater were lava, exceedingly porous, and which the fire in 
certain places had reduced to feoria. It was of a dark brown 
colour, and fometimes reddifl, but it is rare to find any 
white. The fubftances neareft the fpiracles are all covered 
or impregnated with fulpbur, ‘This mineral is found ey 

often 
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often in a {tate of oxygenation. It is fometimes white, and 
fometimes of a yellowith colour, and the fharp and pungent 
impreffion it leaves on the tongue fufficiently indicates the 
ftate in which it is. The burning focus, of which we have 
fpoken, produces the fame refults. Some bafaltic lava is 
alfo found, but in {mall quantity; one fpecimen only, of a 
confiderable weight and beautiful polith, attracted our atten- 
tion. 

On the north fide of the crater there are two large fiflures, 
one of which is 20 feet in depth, and the other about 15. 
They are fhaped like an inverted cone. The matter with 
which they are covered is entirely fimilar to that on the reft 
of the furface. They emit neither {moke nor heat; yet fome 
fulphurous productions plainly fhow that the fire in thefe 
places has not long been extinct. 
When we had finifhed thefe few obfervations, it was ne- 

ceflary that we fhould think of returning. The defcent is 
far lels laborious than the afcent; for it is difficult to climb 
eminences where the points of fupport are fo moveable. Be-+ 
fides, people cannot afcend but one-at a time in fucceffion, 
after long intervals, for fear of burying under a torrent of 
volcanic matters thofe who follow, as the foot, when moved, 
difplaces the afhes, &c. to the diftance of thirty feet round. 

- When we arrived at the two precipices, we were obliged | 
to afcend by mounting on the fhoulders of a man placed at 
the bottom, and laying hold of a ftick held by another at the 
top, and to reft our feet no where but in a very gentle man- 
ner. At length, by prudence and caution, 7 reached the 
fummit of Vefuvius without any accident, but exhautted 
with fatigne, and fo covered with afhes and fmoke, as to be 
fearcely diftinguifhable. Our fix companions, who bad not 
defcended into the crater, were overjoyed when they faw us 
again, and fupplied us with fome refrefhments, of which we 
had great need, ; ‘ is 
When one grand difficulty is furmounted, inferior ones 

are overlooked, as of little importance. In lefs than twenty- 
five minutes we again defcended, having confirmed, after 
examining various ftones, this obfervation, that Vefuvius is 
the only known volcano which throws up from its bowels 
primordial fubflances, without being altered by the fire, and 
fuch as are found at prefent in banks and veins. 

At half after eight in the morning we arrived at Portici, the 
inhabitants of which were much furprifed to fee us return all 
fafe. Their delicious fruits, and their excellent wine called 
lacryma Chrifii, foon made us forget our fatigue, and we 
then proceeded to Naples, which we reached in fafety. A 
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‘The ‘refult of this excurfion, which was only an experi-» 
ment, can be of no further wfe than to fhow the poffibility 
of reaching the crater, and to open the way to it to philofo-. 
phers, naturalifts, and chemifts, who, by exploring this: 
immenfe furnace of nature at their Jeifure, will find a variety 
of matters which will afford an ample field for the application ; 
of their chemical knowledge, and may enable them to make: 
difcoveries interefting to the arts and the fciences. 

The names of the eight Frenchmen, in the order in which 
they deicended, are as follow: Debeer, fecretary to the am-» 
batlador Alquier ; Houdouart, chief engineer of bridges and 
caufeways attached to the army of Italy; Wickar, painter 3” 
Dampierre, adjutant-commandant; Bagneris, phyfician to» 
the army of obfervation; Freffinet and Andras, French 
travellers; and Moulin, infpector of ' polts: 

MXIT. Obfervations on a defiruétive Kind of Infe&s found 
- in fome Parts of the Ruffian Empire, and in the Bannat of 
OTemefwar. By Profeffor PALLas*. 

We are indebted to my friend Brunnich for the firft ac- 
count of this deftructive infect, hitherto obferved only in the 
Bannat of Temefwar in Europe.  Linnzus, in the fhort. 
defcription which he gave of it + from an account tranfmitted 
to him, compares it to that {mall gnat (cwlew equinus) which. 
infefts horfes. Its principal colour is blackifh; its breaft. 
projects in a round form, and the hinder part of the body is 
aval; the legs are pretty long; the thighs towards the body. 
are white, but black underneath ; the covering of the thighs 
miofily white, at the extremity blackifh, the joints of the legs 
black, and the wings tran{parent. if 

According to this defcription, I found the greateft fimi- 
larity between the gnat of the Bannat and the Ruffian mo/ch- 
kara, or ftinging gnat t, which, after an attentive compari- 
fon, I find to agree perfectly with the creeping gnat (culex 
reptans) of Linnzus; and I fufpected, from what I knew 
of the abundance and deftructive nature of the Siberian in-. 
fects, that the gnat of the Bannat might belong to the larger. 
and more pernicious kinds in the warm mountainous diftriets 
of that country. I was, however, deceived in my conjecture, 

* From Neue Nordifche Beytiaze, vol. il. 

+ Culex Lanio Linn. Mantyf., Plantar. ii. p. 5416 
{ Bibro fianguinarius, Pallas Reife, part i. p. 193; Append. p. 475 3 

by the Ruilians called mofibka; in Siberia improperly mokr/xa; on the 
Volga mofcbhara, ; 
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by feverdl circumftances mentioned: in Grifelini’s Natural 
Hiftory of the Bannat*, and his defeription of this. gnat, 
which is totally unlike that of Brannich, According to Gri- 
felini, it is larger than the common gnat, and perfectly like 
it in the conformation of its body; its head is alfo armed 
with feelers, and it has a fmall probofcis; the breatt is 
blackifh at the top, fomewhat hairy, and on the lower part 
white; the fore legs are fhort, and the hind largeft; the ex- 
tremity of the body confifts of lead-coloured rings, each of 
which is furrounded by a black line. Grifelini fays nothing 
of white rings on the feet, and at the end names the infect, 
contrary to the expreffion of his own defcription, a gad-fly 
{w/ftrus). 

In this uncertainty, the laft cireumftance led me to con- 
jecture that Grifelini, perhaps, might not be a very expe- 
rienced entomologift; and as he defcribed his infect in the 
time of harveft, and. as the real deftructive gnats appear on 
the other hand in the fpring, I fufpeéted that Profeflor Brun- 
nich might have defcribed the proper infect, and that Grife- 
lini had only feen fome of the other kinds, which appear in 
large {warms. My. doubts on this fubjeét induced me to 
apply to Baron von Born, to whofe information I had often 
been before indebted; and by his means I obtained a fmall 
collection of real Columbach gnats, among which I diftin- 
uifhed, on the firft view, the Ruffian mo/chkara ofa confi- 
Sem: fize, and even an infect which I had {0 often wifhed 
to procure when collecting plants and infects in the Altai 
mountains, and on the Volga. 

They are fmall flies, as thick but much. fhorter than the 
common gnats, and which, according to their characteriftic 
marks and form, have a greater refemblance to the didiones 
of Geoffroy than to gnats. Their breatt, which is ftrong, 
projects in a round form; the head is flat, and at the top 
ends ina fharp.oblique edge, has at the fides oblong eyes, 
and below tapers to a probofcis, which ends in two fharp 

ints, not unlike the fting of the gnat; the feelers are of a 
Prownith yellow colour, thick and {harp pointed, placed near 
each other on the forehead; the legs are much fhorter than 
thofe of the gnat; the thighs and part next the joints of the 
legs are all white, and only blackifh towards the ends; on 
me the thighs towards the body were whitith; the extremity 

- of the body, which appears very dry and contracted, is fur- 
rounded with rings of brown, but the breaft appears black, 

* Grifelink Verfuch einer politifchen und natuylichen Grfopichte des Tes 
mefwarcr Bannats. Vienna, 17803 part ii. p. 12s. ; 
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fhaded with grey; the wings, which are pretty large and — 
broad, appear whitifh, with their veins, and lie over each 
other. at . 

Such I found the Columbach gnat, and I have feen the 
Siberian mofchara, or that common in the neighbourhood 
of the Volga, perfectly fimilar, only that it was fomewhat 
fmaller, and had not fo broad white rings on the legs. I en- 
tertain no doubt, therefore, that they are both of the fame 
fpecies. Iam alfo convinced that the culex reptans of Lin- 
nus is nothing elfe than the fame infect which is found 
in the northern countries, fomewhat fmaller and not in fuch 
abundance. 

Linnzus found great multitudes of the latter in the moun- 
tainous diftricts of Lapland, whereas in Sweden they are 
more uncommon. According to his obfervations, they attack 
oe principally towards fun-fet, crawl over their whole 
odies, even into the mouth, nofe, and eyes, and cannot be 

driven away like other gnats, by thaking or blowing. If his 
defeription in the Fauna Suecica be compared with ours, it 
will be found very little different. 

Thefe troublefome flies are found here and there in the 
horthern forefts of Ruffia, but fingly, and for the moft part 
they run about among the hair of the cattle. But on the 
Volga, below Kafan, where that river begins to flow between 
woody mountains, and approaches a warmer diftriGt, parti+ 
cularly from the neighbourhood of Simbirfk to Saratof and 
Kamyfchenka, they are met with from the end of May to 
the beginning of June in fuch aftonifhing multitudes in low 
bufhy places, and the woody hills fheltered from the wind, 
that they feem to fill the atmofphere, like hail, falling blindly 
and with violence againft the face, which is affeéted as if fand 
were thrown again{t it; they fly into the eyes, nofe, and 
mouth, adhere pertinacioufly to the fkin, and with their 
blunt trunks pierce it often in fach a manner as to occafion 
pain, fo that a bloody punéture remains, though without 
itching. Fifhermen, hunters, and all thofe who, by their 
employments, are expofed to the open air, or who travel, 
furnifh themfelves about the above period with a large net4 
cap foaked in birch oil, becaufe it has been ‘obferved that 
the mo/chka, however blindly they ruff againft every thingy 
never venture to fly againfi thofe open nets which have been 
foaked in the above firovg-fmelling oi]. Without thefe means 
it would often be impoflible to open the eves. When the i- 
fe& has an opportunity of faftening itfelf on the {kin unper- 
ceived, and of fucking the blood, it fills its belly till it ap- 
pears ike a blown-up bladder, and cannot be removed bie 
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by killing it. As people cannot open the mouth without fe- 
veral of them getting into it at once, it often happens that 
they bite or fqueeze them between the teeth in fpitting them 
out, and one then feels, witheut withing it, that their en- 
trails have a {weet melleous tafte. At the end of June they 
almoft all difappear, and are not again feen till Auguft; but 
at that period they are far Jefs abundant. 

Thefe flies are equally numerous im the Ural mountains, 
but they are fttil more fo in the neighborrhood of the woody 
mountains of the fouthern part of Siberia beyond the lake 
Baikal. In the month of June, people are tormented with 
thefe vermin, even on the mountains, till they reach the cold 
fummits, where there are no woods. In the latter end of 
fummer, however, they are not to be feen in thofe diftriétss 
Trayelling from Jakufk to Ochozk, they are to be again found 
in immenfe multitudes as foon as one has pafied the Aldaan, 
and perhaps they are to be found alfo in North America. 

It is commonly reported, in the Siberian and Ural moun- 
tains, that thefe fmall mfe&ts, with the afliftance of the gad 
flies, which abound about the fame period, torment horfes, 
and other cattle, in fuch a manner as to occafion their death 
when they run about in the forefts, and have no opportunity 
of efcaping to the open country, or toa fire, the fmoke of 
which would drive them away. Inftances of this, however, 
are not fo frequent im thefe countries as, according to every 
account, they muft be in the Bannat of Temefwar. The 
caufe of this, perhaps, is to be aferibed to the great fize of 
thefe gnats in the latter country, and perhaps alfo to fome 
poifonous quality connected with their fting; for I have ob- 
ferved, even in Siberia, that their {ting fometimes occafioned 
on the human body large tumours, which feareely difappeared 
at the end of forty-eight hours. 

I fhall not bere repeat what Grifelini, ga true or falfe, 
has related of thefe infects. I fhould have confidered many 
of the particulars which he ftates, as containing too much 
of theymarvellous, had not Baron Born, im his Letters, con- 
firmed the accounts given of the deftructive nature of thefe 
vermin in that country. ‘* They come to the Bannat of Te- 
mefwar,” fays he, ‘‘ by millions, as foon as the bloom ap- 
pears on the trees in the fpring; fall upon the cattle, creep 
through the rectum, the noftrils, and the ears, into the mott 
interior parts of their bodies, and kill them in four or five 
hours. ‘When the animal is opened they are found adhering 
in fwarms to the Jungs and to the bowels, which are com- 

pletely inflamed. They continue three or four weeks, and 
are followed. by immenfe clouds of dragon flies, /ibellule 

; ‘4 grandis 
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grandis and @rea, which devour every thing, and are in 
their turn devoured by the fwallows, which find them in 
fwarms. About the end of July orthe beginning of Auguft 
the fecond brood appear, and accompanied with the like 
circumitances.”’ 

XXIII. Memorandums, Hints, Precepts, and Recipes, for 
~ the Ufe of Artifis, Manufaéturers, and others; including 

various foort Proceffes either new or little known. 

[To be occafionally continued. ] 

On fome Kinds of Gilding. 

Ta E value which has always been fet on articles made of 
gold, has induced artifts to devife means for giving to works 
of other metals, by covering them with a thin ftratum of gold, 
a greater value than they really poflefs. Hence the origin of 
gilding. eMolgit 

In real gilding, the metal is either immediately covered 
with leaf gold, or an amalgam is formed of gold and quick- 
filver, with which the metal is rubbed over, and the quick- 
filver is then fublimated by means of heat. 

In gilding, a great deal depends on cleaning properly the 
furface of the metal to which the gilding is to be applied, 
becaufe the union of the gold with the metal becomes then 
more intimate. Silver, copper, brafs, and pinchbec, may 
be eafily gilded, either by means of gold leaf, or of gold 
amalgamated with mercury; but iron and fteel with diffi- 
culty; nor can fo durable a gilding be given to them as’to 
other metals by any procefles yet known. The caufe of this 
is, that the furface of iron or fteel during the procefs of gild- 
ing cannot be kept@horoughly clean. 

Gilding Iron or Steel with Gold Leaf. 

In this procefs the metal muft be heated before the gold 
leaf can be applied, which expofes it to the rifque of having 
its {urface oxidated, befides the danger of having the temper 
at the fame time brought too low, when fword-blades, dag- 
gers, and the like, are fubjected to the procels. 

Gilding with Amalgam and Nitrate of Mercury. 

In gilding iron or fteel by means of an amalgam, the diffi- 
culty and the danger of mifcarrying are ftill greater; for, as 
the metal has no affinity for the mercury, an agent muft be 
employed to. difpofe the furface to receive the gilding. For 

. this 
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this purpofe a folution of mercury in nitrous acid (coasting y 
or what the workmen call quickfilver water, is applied to the 
aoa intended to be een the acid, by a fironger affinity, 
eizes on a portion of the iron, and depofits in the place of it 

a thin coating of mercury, which will not refafe a union 
afterwards with the gold amalgam that may be applied; but 
by this procefs the furface of the metal is injured by the ni- 
trous acid, and the union of the mercury is very flight, fo 
that a bright and durable gilding cannot be obtained. 

Gilding with Amalgam and Sulphate of Copper. 

Sometimes a folution of fulphate of copper (2/ue vitrio/) is 
applied, with a camel’s hair pencil, to the parts of the fieél 
intended to be gilt. By a chemical action exactly fimilar to 
what we have defcribed as taking place when a folution of 
nitrate of mercury is employed, a thin coating of copper is 
precipitated on the metal. Copper having an affinity for 
mercury, a kind of union may by this means be effected be- 
fecn the amalgam and the iron or flecl, as the cafe may be, 

In whichever of thefe ways the amalgam be brought into 
union with the fteel, the furface is injured by the action of 
the acid employed, and ftill a heat fuificient to volaulize the 
mercury melt be afterwards employed. Moft artifis, there> 
fore, follow the firft procefs, that of applying gold leaf, and 
burnifhing it down on the article while het; which, though 
a laborious procefs, is. attended with lefs rifk of the furface 
being injured. 

An improved Procefs for gilding Iron oF Steel. 
This procefs, which is lefs known among artifts than it 

deferves fo be, may prove ufeful to thofe who have occation 
to gild iron or fieel. The firft part of the procefs confitts in 
pouring over a folution of gold in nitro-muriatic acid (agua 
regia) about twice as much ather, which mut be done with 
caution, and in a large veffel. Thefe liquids muft then be 
fhaken together: as foon as the mixture is at reft, the ether 
will be feen to feparate itfelf from the nitro-murtatic acid, 
and to float on the furface. The nitro-muriatic acid becomes 
more tranfparent, and the cether darker than they were be- 
ore ; the reafon of which is, that the ether has taken the gold 
rom the acid. The whole mixture is then to be poured into a 
plafs funnel, the lower aperture of whjch is fmall; but this 
iyeture mutt not be opened till the fluids have completely 
feparated themfelves from each other. It is then to be 

_ opened; by which means the liquid which has taken the 
Joweft place by its greater gravity, viz. the nitro-muriati¢ 
acid, will run off; after oa the aperture is to be fhut, and 
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the funnel will then be found to contain nothing but «ther 
mixed with the gold; which is to be put into well-clofed 
bottles, and preferved for ufe._ In order to gild iron or fteel, 
the metal mutt be firft well polifhed with the fineft emery, or 
rather with the fineft crocus martis or colcothar of vitriol and 
common brandy, The auriferous ether is then to be applied 
with a fmall bruth; the zther foon evaporates, and the gold 
remains on the furface of the metal; the metal may then be 

put into the fire, and afterwards polifhed. By means of this 
auriferous zther all kinds of figures may be delineated on 
iron by employing a pen or fine brufh. It is in this manner,” 
we believe, that the Soblinger fabre blades are gilded. As 
every artift has not an opportunity of procuring a recipe for 
the preparation of the nitro-muriatic acid and ether, we fhall 
here give proceffes for both. 

Preparation of the Nitro-muriatic Acid. 

In a fufficient quantity of nitrous acid diffolve as much. 
fal-ammoniac as it can take up ina cool place. Into this 
nitro-muriatic acid put the gold, after it has been reduced to 
fine powder by being filed or beat into thin leaves, and de- 
pofit it in a warm place until it is diffolved. This folution 
has a golden-yellow colour, and gives a purple tint to animal 
bodies. 

Preparation of the AEther. 

Pat into a large retort one pound and a half of the ftrongeft 
fpirit of wine, and pour gradually into it two pounds of the 
ftrongeft fulphuric acid; fhaking the retort a little each time 
the acid is poured in. The liquid will become hot, and the 
vapours, difengaged with force, will diffufe a penetrating and 
agreeable odour. When you have poured in all the fulphuric 
acid, rinfe the neck of the retort by pouring in half a pound 
more alcohol; and having mixed the whole thoroughly, fuffer 
it to ftand for fome time well clofed up. 

Then place the retort with the mixture in a fand-bath, and 
adapt to it a capacious receiver, and make a fire under the 
retort. The heat however mutt be flow, and fo moderate 
that the receiver may never be heated by it. The diftillation 
muft be continued until a fulphurous odour, inftead of the 
agreeable one, is obferved at the mouth of the receiver. For 
this purpofe the receiver may be now and then emptied, by 
which means the odour can be at all times obferved. 
When the diftillation is ended you will have obtained an 

zther; which however always contains partly a little acidu- 
lous-water, and partly fome fpirit of wine, 7 
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_ To obtain it perfectly pure; or to rectify it, put it again 
into a retort; and having added to it a little diffolved alkali, 
in order to abforb the acid, place it in a very gentle fand- 
bath, and adapt to it a receiver. If the half of it be then 
driven over at a very gentle heat, you will obtain very pure 
eether. 
What remains after the firft diftillation confifts, for the 

moft part, of fulphuric acid impregnated with fulphurous gas 
and with carbonaceous matter furnifhed by the decompofition 
of the alcohol. 

This refiduum may be again employed for the preparation 
of ether. For this purpole pour over it good fpirit of wine, 
but always a third lefs than before, and proceed to diftilla- 
tion: if you then rectify, you will obtain good ether. 

Another good Procefs for Gilding. 

fEther is proper, as has been above remarked, for taking 
up gold from the nitro-muriatic acid. Thofe to whom this 
preparation of zther, for the purpofe of gilding, appears too 
dificult, may ufe in its ftead effential oils, fuch as {pirit of 
turpentine, oil of lavender; and the like; which will alfo take 
gold from its folution. 

To prepare the Alcobol. 

As it is fometimes difficult to procure alcohol ready pre- 
pared, the following method of rectifying weak fpirit of wine 
will be found very advantageous to artifts : 

Take well dried potafh and pour over it fpirit of wine: the 
latter will not unite with the potafh, but the water which it 
may contain will be taken up by that alkali. The fpirit of 
wine is then to be poured into another glafs, and fubjected 
to the fame operation as before. This procefs is to be re- 
peated till it is obferved that the potath is no longer very 
moift. Such fpirit of wine is exceedingly ftrong, but rendered 
a little impure by the potath, as wil! appear from its yellowifh 
colour. It mu(t therefore be poured into a retort, having a 
receiver adapted to it, and diftilled to a fifth part over a flow 
heat. What comes over is alcohol. 

Cold Gilding of Silver, 

Befides the above methods of gilding, there is alfo a cold 
gilding of filver, which can be fpeedily done, and with little 
trouble. 
- Diffolye gold in the nitro-muriatic acid, and dip fome linen 
rags in the folution; then burn them, and carefully preferve 
the afhes, which will be very black, and heavier than com- 
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mon. Rub thefe afhes om the furface of the filver either with: 
the fingers or a piece of leather or of cork, by which means 
the fine particles of gold they contain will be left on the fur- 
face of the metal. If the filver be then wathed, fo as to re- 
move the remaining part of the afhes, the filver will have 
fcarcely any appearance of gilding; but on being burnifhed 
it will affume a beautiful gold colour. This method of gilding 
is very eafy, and requires very little gold. 

Gilding of Brafs. 

Fine inftruments of brafs, im order that their furface may 
be kept longer clean, may be gilded in the following manner: 

Provide a faturated folutionof gold, and, having evaporated 
it to the confiftence of oil, fufler it to: fhoot into eryfials. 
Thefe cryfials muft then be diffolved in pure water, and 
the articles to be otkded being immerfed tm it are then to 
be wathed in pare water, and afterwards burnifhed. This 
procefs may he repeated feveral times till the articles have 
been well gilt. A folution of gold cryftals is preferred to a 
mere folution of gold, becaufe in the latter there is always. 
a portion of free acid, which will not fail to exercife more or 
Jets action on the furface of the brafs or copper, and mjure 
its polifh. 

Lackering of Brafs. 

Various articles made of brafs have fometimes am appear= 
auce as if they were gilded. This appearance, however, is 
produced by means of a folution of gum-lac im fpirit of 
wine, with which they are rubbed over. As long as the 
Jac lafts, they retain their fplendour. ‘Thefe articles, how+ 
ever, are attended with this inconvenience, that they muft 
never be cleaned with a ftrong bruth, or feoured with chalk 
and the like, but only be wiped with a foft rag; for as foon 
as the lac is rubbed off they lofe their brilliancy. A varnifh 
of this kind may be prepared in the following manner : 

Diflolye two ounees of very pure and fine gum-lac in 
48 ounces of alcohol, and place the folution in a fand-bath 
expofed to a moderate heat. To prevent the too abundant 
evaporation of the fpirit of wine, as we!l as the burfting of 
the glafs, a piece of bladder ought to be bound over the 
Jatter, and a few holes made in it with a needle. In another 
glafs diflolve, in the fame quantity of fpirit of wine, an ounce 
of dragon’s blood in grains. When both the folutions are 
eonipleted, mix them together; then put three grains of yel- 
low wood into it, and fuffer it to remain there twelve hours 
mm a moderate heat: after which ftrain the liquor throuuli 
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filtering paper, and preferve it for ufe in a clean glafs bottle. 
To give this lac-varnith a high gold colour, yellow wood is 
preferable to every other fubftanee. If the varnith is intended 
to be pale, and not to change the colour of the brafs, the 
yellow wood may be omitted; but if a ftronger colour be re- 

- quired, a half more of the yellow wood may be added. 

XXIV. Letter from Profeffor Pictet, F.R.S. Profeffar of 
“Netural Philofophy at Geneva. ; 

Zo Mr. Tilloch. 
SIR, Paris, O€tober 23, 1207, 

URING nny ftay here, on my return from England, 
I have had the fatisfaction of meeting often the celebrated 
Italian profefior Volta, who, in company with his friend 
Brugnatelli, profeffor of chemifiry at Pavia, has undertaken 
a philofophical journey to this metropolis to give and to col- 
leét information. I have been repeatedly a witnefs toa moft 
ingenious and interefting feries of experiments, by which pro- 
feffor Volta demonfirates the evident identity between what 
has been called the galvanic fluid and common eleétricity. A 
fhort expofition of the leading fa¢ts will not, perhaps, be un- 
acceptable to your philofophical readers. 

e begins by fhowing, with the help of his conductor 
and a common eleétrometer made with two hanging bits of 
ftraw, a new and fundamental fact in ele€trics, viz. that dif- 
ferent metals (and even other fubftances) mutually impart 
to one another, dy @ mere dry contad, a certain quantity of 
eleéricity: after this exchange, made rather by a kind of 
impulfe than by affinity, they are found to poffefs oppofite 
ftates of electricity, ealily demonttrable by the common teft 
with fealing-wax. 

He thows afterwards, that if a fyfiem of two different metals 
be difpofed in the following order—copper, zinc, copper— 
without any intermediate conducting liquid, no change of 
the electric ftate takes place in that cafe; becaufe the influ- 
ence of the copper on zinc on one fide, is balanced by a 
fimilar and contrary influence on the other. But if a piece 
of wet paper be put between, then the electrical equilibrium 
is immediately deftroyed by the contaét, and the phenomena 
appear. 

The beiter the conducting liquid happens to be, the greater 
is the effect. Thus brine or acidulated water at more ftrongly 
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than pure water, merely as better conduétors. This faét ‘he 
alfo proves by dire&t experiments. : 

On thefe three fundamental faéts he then builds his whole 
fabric. Let the apparatus be a pile, a feries of cups, or a 
trough, his theoretical pofitions anfwer equally well. He 
explains, among many curious phenomena, why the Vol- 
taic pile charges a large Leyden jar, by a fingle inftantaneous 
contaét, much more than the eleétrical machine in the fame 
circumftance, 

He thus transfers, from a pile of 100 or 200 couples, to a 
very large Leyden jar, and even to a battery, by a fingle 
conta&t, which lafts not above 1-1oth of a fecond, the fame 
degree of eleétrical charge which the electrometer fhows to 
exift in the pile, and the faculty of giving a fhock equally 
ftrong. Thole experiments require the moft perfeé conti- 
nuity in the conductors; metallic chains mult therefore be 
excluded from the circuit. 

The frogs and other animals put in motion after death by 
what has been hitherto called the galvanic influence, are in 
his theory but mere ele&trometers. He fhows, in particular, 
that a half fro, difpofed in the common way, is almoft in- 
definitely fufceptible of mufcular contra€tions by merely in- 
verting alternately its pofition relative to the direétion of the 
eleGtrical current: that is, when blunted, for inftance, by a 
number of difcharges paffing from the night leg to the left, 
it recovers its whole fufceptibility if it be but half turned 
round, fo as to reverfe the courfe the fluid takes; and this 
repeatedly for a long while, till bordering on putrefaction. 
A commiffton chofen among the ableft eleétricians in the 

National Inftitute, has been named to examine both the 
theory of the learned profeffor and the experiments on which 
jt is grounded, He intends to colleét foon, in one fingle 
performance, the moft effential facts and inferences he has 
publifhed at different times on the fubje&t; and in the mean 
time my friend Mr. De Ja Metherie prepares for the Journal 
de Phyfique an account more circumftantial than the flight 
fketch I am now forwarding to you, rather fit, I confefs, to 
excite than to gratify your curiofity. 

; Px Tam, &c. 
M. A. PrcTeT, 
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XXV. Letter to the Editor of the Philofopbical Magazine. 
Refpeéted Friend, 

ALE fubjoined paper has appeared to me, on perufal, 
fufficiently interefting to deferve publication in the Philofo- 
phical Magazine. I[t is another proof (which I was not 
offeffed of at the time my effay on the fame fubjeé& ap- 

peared) of the attention which this queftion had obtained on 
the continent; and as, notwithftanding a confiderable fimi- 
Jarity in the introductory part, our inquiries appear to have 
been directed to diftiné&t though clofely-conneéted branches 
of the fubject, each of thefe papers may prove to the reader a 
ufeful commentary on the other. The infertion of it will 
therefore be acceptable to 

Thy Trend, 
Plaitow, 16ch of the Tenth Month, r6o0r. L. Howarp. 

On the Influence which the Sun has on the State of the 
Barometer. By J.J. HEMMER*. 

WHEN philofophy, in modern times, emerged from that 
Jamentable {tate of darknefs in which it was for fo many years 
involved, and philofophers employed the more rational and 
certain way of obfervation and experience for examining the 
nature of things, all the aflertions and opinions of the antients 
refpecting the influence of the heavenly bodies were fubjected 
to more accurate inveftigation. Some, as being contrary to 
experience, were totally rejected; others were retained, and 
placed beyond all doubt, as they evidently coincided with 
nature; and others were claffed among uncertainties, as ex- 
perience furnifhed nothing decifive for or again{t them. 
Among the number of the latter, according to moft modern 
philofophers, is the opinion that a part of the wonderful va- 
riations which we obferve in the barometer are to be afcribed 
to the effects of the fun and moon, and other heavenly bo- 
dies. This opinion, indeed, after a long feries of experiments 
and refearches, appeared to Pafeal, Garcin, Wallis, Halley, 
De Ja Hire, Mariotte, Woodward, Leibnitz, Mairon, Ber- 
noulli, Mufchenbroeck, De Luc, &c. fo little fupported by 
proofs drawn from nature, that they did not think proper to 
mention it. This, however, is much to be wondered at in 
regard to De Luc, as he fays in his work on the atmofphere, 
that it is attracted with more or lefs force by the planets, ac- 
cording to their different diftances. 

¢ From the Lranfuclions of the Electoral Academy of Sciences at Erfurt, 
yoi, Vl. 
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Some celebrated philofophers, however, of the prefent 
day have confidently Rckevedl that if the variations of the ba- ° 
rometer were carefully compared with the different pofitions 
and diftances of the heavenly bodies, and particularly of the 
fun and moon, it would be found that many confiderable va- 
riations of the ftate of the mercury in the Torricellian tube 
are effected by them. For, as the flux and reflux of the fea 
depend on the fun and moon, it cannet be doubted that in 
the atmofphere of the earth, which is much lighter than the 
water of the fea, movements of the fame kind, which have 
an influence on the barometer, muft take place. The firft 
experiments on this fubject were made about fifteen years 
ago by the celebrated Lambert, who employed for that pur- 
pofe eleven years obfervations of the barometer made by 
Doppelmayer of Nuremberg, and compared them with the 
apogeum and perigeum-of the moon. He was not able, how- 
ever, to obtain any certain refult, and confidered the period 
of the obfervations as too fhort. 

Toaldo, who was furnifhed with much more abundant 
materials, refumed the fubjeét, and by means of tie forty 
years obferyaiions of the Marquis de Poleni and fon, with 
eight years of his own, had a feries of forty-eight years ob~ 
fervations. After a laborious comparifon of thefe with 
the apfides, fyzigies, and quadratures of the moon, and 
with the paflage of the moon and fun through the figns of 
the zodiac, he thaught he difcovered undoubted proots of a 
perceptible influence of the moon and fun on the barometer, 
M. Frifi.of Milan endeavoured to controvert this affertion, 
which had been the refult of fo mach labour, and maintained 
that the variations of our atmofphere have no fimilitude to 
the flux and reflux of the fea, and can admit of no compari- 
fon, as the latter is regular and invariable, the former only 
temporary. The flux and reflux of the fea, in regard to time 
and duration, are fo certain, that there are tables of them 
for all the principal fea-ports, which never err; whereas the 
variations of the atmofphere are at the fame time in differs 
ent places, and in the fame place at different times, fo 
great, that where it rains at one period for three or four: 
months it is fometimes as long without rain. It fufficiently 
appears at prefent, trom mathematical calculations, that 
during the paflage of the moon or fun, from the horizon to 
the meridian,. the daily height of the barometer cannot be 
changed more than =. of a line, Paris meafure, by the effect 
of the former, and about ~~ by the effeéct of the latte. 

To many, however, Frifi’s reafons did not appear fo con- 
clufive as to make them give over their refearches on this a 
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jek; and in particular, moft of the members of our meteoro- 
logical fociety, among whom M. Steiglehner, Planer, and 
Chiminello, have taken great pains. ‘The firft fays, that he 
found, by feveral comparative obfervations, that the greateft 
fall of the barometer does not happen in very remote places 
at the fame time, but that it is earlier towards the weft, and 
later towards the eaft, and that the difference of the time is 
nearly equal to the difference of the meridians of the places; an 
a(lertion which indeed defervestobe more accurately examined. 

M. Planer obferved the barometer for a whole year, fix 
times every day, or every fourth hour of the natural day, at 
two, fix, and ten in the morning, and at the fame hours 
after noon; and found, in general, that the barometer, be- 
tween ten in the morning and two in the afternoon, and be- 
tween ten at night and two in the morning, was lefs in.its 
rifing, and greater in its fall; and that the contrary was the 
cafe between the hours of fix and ten in the evening and 
morning. M. Chiminello obferved the barometer twenty- 
two times a day for three years, but he left a chafm in the 

_ might which he fupplied by calculation. The principal po- 
fiuons which he thence deduced, are, that the barometer 
falls towards noon, as weil as towards midnight *. | 

* In examining a twelve-months’ Regifter, kept by —- Dunbar, Efq. 
near the banks of the Miflifippi, in N, lat. 319 28/,and long..91%30/ W. 
of Greenwich, which, for the greater facility of comparifon, I have laid 
down, with others, on a feale in the manner I have heretofore exhibited, 
there occurs a remarkable inftance of a diurnal variation. For the {pace 
of about four days before, and fix days after the fummer folftice, the ba- 
rometer regularly rifes from about 9 P. M. to about 6 A. M. then falls till 
the return of the former hour in the evening, then rifes again as before, 
&c,in alternate periods. In the firft four days the direétion is afcending, 
and the elevation of a line drawn through the mean is about zea. 0f am 
inch. In the latter fix days the mean line is perfectly horizontal, the ele- 
vation each night amounting to;2, and the depreffion each day to the 

fame, but occupying double time. Ihe times above given are thofe at 
which the obfervations were made, but it is probable that the maximum 
and minimum each day correfponded rather with the times of fun-rife and 
fun-fet. The firft period of four days was dry, with a temperature of 929 
in the middle of the day, This ended in a thunder ftoym, on the arft of 
the month, with 0,82 inches of rain. The barometer, after this, rofe ae 

in the night, then remained mottly flationary, with cloudy weather, until 
the evening of the 26th, beginning a fecond period of fix days, during 
which brifk winds at S, S, E. and S. W. prevailed with rain every after- 
noon or evening, amounting, in all, to 1,7inches. Temperature 85°. The 
whole occupied juft the fpace between full and new moon; and Ubere are 
traces of the operation of this periodical influence in other parts of the 
Revitter. 

I thal! not prefume, at prefent, to afcribe this variation entirely to plane- 
tary influence; but the fa¢is ave worthy examination in that refpect. L. H. 
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The obfervations of thefe three men afford fome indications 
of the influence which the heavenly bodies have on the baro- 
meter, and to which M. Planer afcribes part of the effects : 
but he is far from proving this; for the number of the places 
the obfervations were made at, which M. Steiglehner com- 
pared, were not above three, and confequently too few to de- 
termine the queflion. The cafe is the fame with the fix ob- 
fervations of M. Planer, made daily, as has been obferved 
by M. Chiminello. And might not what is afcribed to the 

riod of four hours have happened in the laft hour, or the 
Jaft half-hour? Chiminello’s experiments are of more im, 
portance, but for want of night obfervations they are ftll 
defective and imperfect. 

In this refpeét, however, I was more fortunate, as I had 
an eafy and {ure method of following all the variations of the 
barometer, and even the fmalleft, by night as well as by day. 
I had in my poffeffion, at that time, a barometer, belonging 
to the Electoral Phyfical Mufeum, invented lately by M. 
Changeux, and called a barometrograph, which being con- 
nected with a clock fhows the ftate’ of the mercury every 
four minutes, by means of a point impreffed on a moveable 
plate. I began on the 21ft of May 1785 to make ufe of 
this exce]]ent inftrument, and it appeared to me, by repeated 
obfervation, that a continual variation took place towards 
noon as well as towards midnight. By more accurate ob- 
fervation, I found that this variation in the mercury confifis, 
at leaft, in an inclination to fall. But that I might be more 
certain in treating a queftion of fo much importance, I re- 
folved to compare all the obfervations from the firft day to the 
end of the year, which are printed in five volumes of our 
Ephemerides. In that time I found that the paflage of the 
fun over the meridian by day and by night had taken place 
446 times, and confequently as many variations of the baro- 
meter were to be confidered. From the moft accurate com- 
parifon, the following three rules prefented themfelves : 

ft, When the fun paffes the meridian, the barometer, if 
in the aét of falling, continues to fall, and the falling is 
accelerated, 

ad, When the fun paffes the meridian, the barometer, if 
in the aét of rifing, falls, or becomes ftationary, or rifles more 
flowly. ; 

3d, When the fun paffes the meridian, the barometer, 
which is ftationary, falls, if it has not rifen before or after 
being ftationary; in which cafe it ufually becomes ftationary 
during the fun’s paflage. 

The firft rule had only one exception, the fecond none, 
4 and 



ty 

on the State of the Barometer. 155 

and the third fix. The laft were all in the night-time ex- 
cept one. On this occafion, the barometer during the fun’s 
patlage over the meridian ftood ftill, though it fell before 
and after. When thefe feven exceptions are deducted from 
the 446 variations there remain 439, which accord with the 
rules, When I fay, however, that thefe variations took 
place during the fun’s paflage over the meridian, I do not 
mean by that expreffion the very moment when the fun is 
exactly in the mendian, but the whole period when he is 
near it. 

All thefe variations took place between eleven o’clock and 
half after one, confequently within the fpace of an hour and 
a half; except fix, five of which happened half an hour or 
a-quarter before eleven, and one about an hour after noon 3 
which, indeed, muft be afcribed to a particular caufe, which 
either haftened or retarded the effect of the general caufe. Of 
the above-mentioned 439 variations, 54 took place after twelve 
o'clock, and all the rett before one. 

As it is, therefore certain that the barometer during the 
paflage of the fun over the meridian is always inclined to fall, 
it cannot be doubted that the caufe of fo invariable a phz- 
nomenon, which follows fo remarkable laws, and recurs at 
the fame time under the like circumftances, muft be conftant 
and invariable, It is at prefent well known that the prin- 
cipal atmofpheric caufe of the falling of the barometer is 
heat and evaporation. But it appears, on clofer examination, 
that neither of thefe can produce the phenomenon in quef- 
tion. What M. De Luc, however, fays*, that the leaft 
height of the barometer, when no particular caufe intervenes, 
always takes place about the hotteft part of the day, which 
in every feafon is about 2 of the artificial day, might lead to 
afufpicion that the falling of the barometer about noon pro- 
ceeds from the heat. For, as there is a confiderable increafe 
of heat about noon, a perceptible falling of the mercury about 
the fame time mutt be conneéted with it, until, in the above- 
mentioned part of the day, the mercury reaches its loweft 
ftate, and the heat attains to its maximum. But if we admit 
that the greateft heat commonly takes place about the 3 of 
the day, experience forbids us to afcribe to the fame period 
the greateft falling of the mercury. I have therefore con- 
firuéted a table in which the loweft ftate of the mercury for 
each day of the month, between noon and the evening, or 
night, is given from the above-mentioned barometrographic 

* Recherches fur les Modifications de l’ Atmo/pbere, vol.ii- p- 94+ 
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obfervations *. This {tate of the barometer takes place when 
the mereury ceafes to fall and afterwards begins to rife, or 
before rifing is ftationary. When it does not rife after noon, 
but finks continually or by intervals, the loweft ftate after 
noon muft be at midnight. The cafe is the fame when it 
firft rifes after noon, and afterwards falls towards the end of 
the natural dav. But when it continually rifes after noon, 
though this movement may be interrupted by its once be- 
coming ftationary, the loweft fiate when it falls early, or when 
this does not happen, is to be confidered as taking place 
about twelve at noon. When in this cafe a frequent falling 
takes place in the morning, I have obferved that it was neareft 
noon and the 3 of the day: when the quickfilver rofe and 
fell feveral times between noon and evening, I marked feveral 
hours, without further examining at which the ftate of the 
barometer was loweft. 
Now it appears from thefe tables, that in 222 days the 

loweft ftate of the barometer correfponded only ten times 
with the 3 of the day; on the other hand, it deviated 
from that period ten times about half an hour, at other 
times a whole hour, and often half a day; and confequently 
De Lue’s rule, at leaft according to my obfervations, is not 
correct. 
We may therefore afk thofe who afcribe the falling of the 

barometer to heat, Why fhould this caufe be fo clofely con- 
fined to the period between 11 in the morning and the middle 
of the firft hour after midnight ?- Why does it not take place 
earlier or later, when the mercury rifes continually the whole 
day, or feveral days either fall a little towards noon, or at 
Jeaft become flationary or rife flowly? and, Why does not 
this rather take place feveral hours after noon, the time at 
which the heat generally is the greateft ? 

But that heat is not the caufe of this phenomenon is proved 
by the falling of the mercury at miduight; which is no lefs 
common Bot coritin than the falling at noon: on account of 
the cold, it ought then rather to rife or to fall. 
We may affert the fame thing of vapour as of heat, as. 

thefe have the clofe% conne&tion with each other. Asa 
certain accumulation of vapours diffolved in the atmofphere 
makes the air lighter, and obliges the barometer to fall, the 
power with which it a¢ts on the mftrament maft be in pro- 
portion to its quantity. When it obliges the barometer, 

_* Thistable has been omitted in this tranflation, becaufe the refults here 
given are fufficient. 3 
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therefore, to fall towards noon, why does the latter fo often 
rife afterwards? What then leffens the quantity of thefe 
vapours when the heat, which by its nature promotes their 
folution, ftill increafes, or at any rate does not become lefs ? 
How does it happen that the barometer falls in the mght? as 
about that time the vapours are, for the moft part, precipi- 
tated from the atmofphere. Why do they: exercife the 
greateft force exactly at midnight? and, By what law of 
nature are they more connecied with that than with any 
other period? 

It may here evidently be feen, that the conftant falling of 
the barometer about noon and midnight can be occafioned 
neither by heat nor by the effect of vapours. 

Befides thefe two cautes, and the winds, we are acquainted 
with no others in’ our atmofphere which can make the baro- 
meter to fall. But as the wind often becomes calm about 
noon and midnight, or, when it blows, is of fuch a nature 
that it does not make the column of air which preffes on the 
barometer lighter, it is evident that the falling of the mer- 
cury about thefe times cannot arife from the wind, 

What then remains but to feck without our atmofphere 
for the caufe of this phenomenon? It is evident that it 1s to’ 
be found in the fun; for, as by its attraction it moves the 
water of the ocean, it muft exercife a ftill ftronger aGiton on 
the column of air;\ and from what is known refpecting the 
flux and reflux of the fea, the whole phenomenon may be 
eafily explained. In the firft- place, as the atmofpheric flux 
and reflux themfelves muft depend on the fan’s paflage over 
the meridian, it muft alfo take place both at the diurnal and 
the nocturnal pailage of the fun; becaufe the'flux and reflux 
of the atmofphere, like thofe of the fea, muft happen at the. 
fume time on oppofite fides of the terreftrial hemifphere. In 
the lalt place, the atmofpheric flux which produces the falling 
ef our barometer is only an effect of the flux which takes 
place between the tropics, where the air during the paflage 
of the fun afcends, ant therefore proceeds thence from us, 
as happens in all the tides of the fea which lie beyond thefe 
circles. That thele tides, which arife by communication, aré 
tranfmitted more {peedily and by a longer duration in the 
atmofphere than in the ocean, may be concluded from this 
cireumftance, that the particles of the air have lefs gravity 
and lefs mutual adhefjon. 

XXVI. Letter 
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RXVI. Letter from L. W. Dinrwrn, Bf. to W. He. 
Pepys jun. Efy. refpecting the Effects of the Oxymuriatic 
Acid on the Growth of Plants*. 

My dear Friend, ' Higham Lodge, Sept..7, 1801. 

Tu E few experiments I made on the effects of the oxy- 
genated muriatic acid on the growth of plants, I conceive to 
be too infignificant to merit much attention: however, at thy 
defire, I here relate them, and give thee the few thoughts 
that have occurred refpecting them. 

From what M. Humboldt afferts refpecting raifing feeds 
fo very rapidly by means of the oxymuriatic acid, the quef- 
tion occurred to me, whether it might not be fuccefstully 
ufed for raifing early crops of muftard and crefs, radifhes, 
&c. and therefore early in March I fowed two patches of 
each (as well as of fome other plants) in a fheltered fituation 
in the open air, and kept one of each conftantly moift in 
the common way, and the other with a mixture of one large 
tea-fpoonful of oxymuriatic acid to a pint of water; and in 
no inftance did there appear to be any difference with refpect 
to the time of germination. 

I then tried the fame experiment on two pots of balfams 
in a hot-bed,:and alfo on fome coxcombs. Thofe balfams 
moiftened with the diluted oxymuriatic acid all came up in 
go. hours, whilft none of the others appeared till near 30 
hours after; and the combs came up about in the fame pro- 
portion. I fhall next give the particulars of an experiment 
{ made in warmer weather in the open air. On the 2d of 
May I fet four different lots of, garden beans; with three in 
each lot, in the following manner : 

Lot 1. I foaked in 24 drops of oxymuriatic acid, diluted 
with two large tea-fpoonfuls of water, for feven hours, and, 
immediately before I took them out, added fix drops of acid 
more. 

Lot 2. I foaked in twelve drops of acid and two fpoonfuls 
of water for the fame time, and, immediately before L took 
them out, added three drops more. : ” 

Lot 3. I foaked for the fame time in plain water. 
Lot 4. were not foaked at all. 
Thefe were then all planted at the fame depth in a fheltered 

border, and lots 1, 2, and 3, kept confiantly moift with oxy- 
muriatic acid diluted with water in the proportion of one 
large tea-fpoonful to a pint. 

On May 13, one of No. 2 came up, and on the morning 
of the 14th one each of Nos. 1 and 3, of which No. 1 waa 

* Communicated by Mr. Pepys. 
forwardeft 5 
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forwardeft; and in the courfe of the day the others of lots 
I, 2, and 3, appeared. On the 16th they all looked finely 5 
but thofe of lot 1 were largeft, and thofe of Jot 2 larger thant 
lot 3: thofe of lot 4, which were kept watered with plain 
water, did not come up till the 18th, or perhaps one of them 
on the evening of the r7th. On June 5 they were all nearly 
fully grown; but thofe of No. 1 were confiderably ftunted, 
and thofe of lot 2 fomewhat fo, and neither of them were fo 
fine as thofe of lots 3 and 4. 

In the latter end of {pring and beginning of fummer I tried 
the fame experiments on fome other plants, but, from not 
being conftantly at home, could not make them with fuff- 
cient accuracy; however, enough fo to determine that thofe 
moiftened with dilute oxymuriatic acid came up firft. 

In the experiment on the beans, we find that thofe foaked 
and moiftened with the dilute acid came up fome days before 
thofe that were only watered in the common way, and that 
thofe which had the moft acid at firit were the forwardeft, 
and apparently moft flourifhing plants, though afterwards 
they the moft rapidly declined; and therefore I conclude 
(though more experiments are wanting on this fubject pofi- 
tively to determine), 1ft, That the dilutéd oxymuriatic acid 
enly in a certain temperature hath the effect of promoting 
an earlier germination of feeds than would otherwile take 
place: and, 2d, From the plants at firft growing more rapidly 
than thofe watered in the common way, but afterwards de- 
clining fo as to be furpaffed by them, that the oxymuriatic 
acid pofleffes no nutritive quality, but aéts merely as a {ti- 
mulus, and therefore cannot be applied advantageoufly to the 
purpofes of horticulture. I am very truly and refpecttully 

’ Thy fincere Friend, 
L. W. Ditiwyn. 

XXVIII. Ob/fervations on the Queftion, whether mixed Metals 
can be diflinguifbed by the Smell, By M. Bavricer*, 

WV ERNERf?, Wiedemann, and other chemifts, place 
fmell among the external characters of foffils. ‘They divide 
minerals into odorous and inodorous, and make the firft clafs 
to confift of {wine’s ftone, fome other earthy bitumens, and 
fulphureous and arfenical pyrites, which when rubbed or 
- ® This paper firft appeared in the German M-rcury, publithed by Wie 
land, March r8o0o: it was afterwards inferted in the Magafin Encyclo- 
pédique, No. 10, an. 10, from which we have tranflated it. 

+ Sur les Caraétéves extérieurs des Foffiles, § 204, p. 2080. Lenzz 
tom, i. Py 19s Pn 

; ruc 
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firuck exhale a certain odour. The antients were acquainted 
with the {mell of the femi-metals, experiments on which 
were made by Boyle. But I do not find in any of the mine- 
ralogical works of the moderns that the purity or alloy of the 
noble metals, fuch as gold and filver, can be afcertained 
merely from the external charaéter of fmell. Among the 
antients, however, fmell was a principal character of metals. 
The ‘fine compofitions were diftinguifhed merely by their 
odour. Arrian on Epictetus * fays exprefsly that an expert 
money-changer (banker) muft neceffarily have the fenfe of 
fmelling in an exquifite degree. “* Behold,’’ fays Epictetus; 
“in money affairs, when our intereft is concerned, the art 
which has-been invented, and the means which the changer 
employs to try the money. He tries them by the fight, by - 
the touch, by the fmell, and even by the hearing}; for he 

throws 

* 7. 26. p. rro. edit. of Schweig¢haufer. 
+ And why not by the tafte > to go through the whole circle of the 

organs of fenfe. This methed was alfo known to the aniients. The - 
ule of the touchftone, /apis Lydius (fee Theocritus, xii. 36; and Pliny, 
xxiii. 8. with obfervations by M. Schneider, Axaledia ad Hiftoriam Re 
Metallic#, p. 3.), was, however, the moft common method of trying gold 
which when it had undergone this teft was called odtyzum. Pliny fpedkd 
alfo, in the place above quoted, of trials by fufion. There is a curiows 
paflage in Herodotus, vii. 10. refpeéting the true meaning of which 
mineralogifts, in my opinion, have not yet agreed. Artabanus faid to 
Xerxes before the Perfians affembled, that pure gold could be diftinguifhed 
by rubbing it againft other gold. Weffeling, p. 312. 30. confiders this 
idea fo abiurd, that inftead of /o rub (wxparpomey) he prefers reading fd 
compare (cuyxpimra). Larcher, in his tranilation of Herodotus, vol. vs 
.272, adopts, in part, the opinion of Weffeling on this paffage: he fays 
ae word in the Greek text is waparployvsv. But itis not by rubbing gold 
againft gold that we can diftingiith which is the beft; I do not therefore 
hefitate to adopt the reading of Sancroft’s manuf{cript, ewsav de Erepwo cuyxpi~ 
vorav, Which indicates the only manner of afcertaining pure gold before the 
ufe of the touchftone was known. I confefs, however, that waparpipapcer. 
has always appeared to me preferable, becaufe cvyaswnta: has the appear- 
ancé of an interpolation, and may have been fubftituted by fome one who 
did not underftand the other word. My opinion is.confirmed by C. Girod- 
Chantram, who, when confulted on this paflage, declared that it might be 
retained without any change, becaufe, pure gold being fofter than that al- 
Joyed with copper, the leaft pure metal muft make an impreffion on the 
ether, and thus afford the means of afcertaining it. The proof of this 
affertion was eftablifhed at the time when it was propofed to the National 
€cavyention to coin new money in France without any alloy. The advan- 
tages of this method were found to be counterbalanced by fome inconve- 
tiien¢es, one of which was, that frittion is more deftruétive to pieces of 
pure metal chan to thofe the hardnefs of which is increafed by alloy—Rap- 
port par Lovfel, Sept 15, 1793. The National Conyention charged ‘the 
Academy of Sciences to make experiments, which fully confirmed the 

effeét in vegard to continual friétion on pure and alloyed metals, “ Ie 

thence refulted,” fay the commillioners in their report, that the lofs ex- 
perienced 
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throws the money on the ground and remarks the found. He 
is not even contented with founding it once or twice, and the 
‘great attention he employs renders hima mufician.”” However, 
as the antients generally employed the pureft gold for coining 
money *, it appears that the proof by {melling did not relate 
to pure gold and filver, but to the ignoble metals which might 
have ‘been mixed with.them. For all the paflages of antient 
authors which {peak of the fmell of metals allude to an ar 
tificial compofition which could be diflinguifhed by its odour, 
It appears that it was in particular the compofition fo foolithly 
fought after by the: Romans, to which, by way of preference, 
they gave the name of Corinthian brafs, and which they 
made ufe of for dymking-cups and their moft valuable table 
fervices. We mutt no doubt rank among this number the 
pretended vafa Butiaca which Alexander the Great. found 
among the effeéts:of Darius, and which being compofed of 
bronze brought from India could not be .diftinguithed from 
gold but by the fmell t. ) 

- Tam acquainted with two other paffages which this remark 
may ferve'to explain. - Martial, in the 60th epigram of his 
ninth ‘book, defcribes a fwaggering fellow, who ;having a 
great defire to purchafe, but an eupty pure, /haraffed the 
toymen of the Campus Martius or Septum at Rome by al- 
ways cheaperiing and never buying. ‘The poet, befides other 
things, {ays of ‘him, ‘ Efe confults his. nofe refpecting the 
fmell of Corinthtan brafs §”” y nag” 

Cicero, in’his Paradoxes, {peaks of the connoiffeurs of his 
time who purchafed Corinthian bronzes with incredible avi-. 
dity, and in examining them employed all their-knowledge 
in the arts. He exhibits one of thefe haughty Romans in 
the ‘attitude of examining wiih great. earneftne!s a night- 
chair of Corinthian brafs ||; for night-chairs were made of 
the moft preciotis metals in thofe periods, when gold was 

erienced by p'eccs of fine filver in circulation compared with that of al- 
oyed filver would’ be nearly in the ratio of 3 to 2; and that’of pure gold 
compared ‘with ulloyed’gold would-be as 7 to 3." — Rapport ile Loyfel, p. 19. 

* Ar the commencement of the 47th century, Louis.Savot explained 
exceedingly well the metallurgic pare of numifmatics in his Difcours fur 
les Médagfles antiques, inferted in the r1th volume of Grevius’s The/aurus. 
See Eckel. . 
‘+ Dorina num. vet. tom.i. p.22. See Cafaubon om Suetonius in the 

Life of Vefpafian, c..23; Beckman om Ariftot. Mirabil. aufcult. c. lp. gq, 
soo; and his Hiftory of Inventions, vol. iii, 3 

¢ Avitor, Mirabjl.:aufcult.c. |. p.g7. 
_ & Confuiyit nares, an olerent era Corinthon, 

|), Parad. yi, $1L. Mummius aliquem iftorum yideret matellionem 
Aor pthium cupidiffime tractantem. 

Vou. XI. Bs co ited fometimes 
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fometimes cheaper than filver *, and when Corinthian brafs 
fold at a higher price than either. | The wit of this paflage is 
entirely loft, if we do not fuppofe that the connoiffeur exa= 
mined the value of the bronze and of the vetiel, by holding 
his nofe over it. , tye 

This circumftance, on various accounts, deferves to be care- 
fully examined by our metallurgifts.. The firft queftion 
would be, to know whether copper, mixed with other metals, 
can really be diflinguifhed by the fmell.. A late French tra- 
veller afcribes to the inhabitants of one of the Kamtfchatdale 
ifles fo acute a fmell} that they were able, he fays, to diftinguith 
by it immediately copper alloyed with gold. The fecond 
would be, to know the nature of this alloy. 

The queftion refpeéting the manner:in which the Corin- 
thian brafs was mixed and fufed with gold or filver, has never 
yet been finally'determined. Wiegleb }, and other chemifts, 
made experiments, by fufing fome pieces of antient bronze 5 
but even if they could fhow with precifion the manner of 
mixing them, their experiments would {till be doubtful, be- 
caufe the antients were acquainted with. feveral. bronze mix- 
tures §; and confequently, when they fufed antient bronze, 
they were not certain of its being Corinthian brafs, 

Addition by the French Tranjflator. 

Having thought it of importance to give particular intereft 
to this paper, by fubmitting it to fome celebrated metallur- 
gift at Paris, I begged C. Gillet Laumont to communicate 
to me his ideas on the queftion propofed by M. Beettiger: 
<¢ Whether copper, mixed with other metals, can be diftin- 
guifhed by the fmell, and to determine the nature of that- 
mixture.’ He was fo obliging as to give me the following 
anfwer: 

“€ Several metals haye a fmell which is peculiar to them: 
that of zron, lead, tin, and in particular copper||, may be di- 
ftinguifhed ; and there can be no doubt that alloys compofed 
of thefe metals muft emit diflerent odours. But the fenfe of 
fmelling among mankind ina civilized ftate being lefs perfect 

* Plin. Vb. xxxilicaz. See Caylus Reeweil d Antiquités, vol. ii. p. 309+ 
+ See Crofer Nouvean Foyage ala Mer du Sud, Paris, 1783, p. 258, 
+ Aéta Academia Moguntine, 1777, p. 50. 
-§ For example, or/chalcum, elecirum, &c. There ftill exift a great 

‘many medals of e/eéirwm. : 

{j It isoften neceffary, in order to cal] forth their odour, to rub them, 

or at leaft to examine them at a degree of heat equal to that of the human 
body. Care muft be taken, in particular, to leave a fufficient-interval be- 
tween each experiment, that the organs of fmell may be entirely freed from 
“the fentations produced by the preceding. hn ey , 

and 
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and lefs conftant, there are certainly many entanations which 
man cannot catch, or-which would require a particular fiudy, . 
which it is feldom his intereft to apply to. 

It is poffible, alfo, that fome perfons, highly favoured by 
nature, might acquire, by long habit, an exact knowledge of, 
the quantity of copper that exifts in any alloy; but it is cer- 
tain that thefe perfons could not communicate to-others at a 
diftance, or perhaps even prefent, the kind of tenfations which 
they experience, and their different modifications, according 
to the nature and proportion of the mixtures. 

The means of diftinguifhing alloys, and the proportion of 
alloys, by the help of {mell, appear then to me to form a fe- 
condary character, which ought not to be neglected, and 
which, in certain individuals, may, by habit, be brought to 
perfection, but which, as it cannot be eafily communicated, 
can never become an effential and comparative character. 

It is poffible that, in the time of Alexander, among the 
means eafily put in practice, that of fmetl was the fureft for 
diftinguifhing the Indian vafes of bronze from-thole of gold. 

In regard to the paflage of Herodotus, where it 1s faid 
€¢ that pure gold was diftinguifhed by rubbing it againft other 
gold,” it appears to me that the word wapatpnpouey mult be 
retained, but the word againft ought to be changed into dy 
the fide of. The paflage then becomes clear, and only fup- 
pofes the employment of a hard body proper for retaining 
the traces of thefe metals. This explanation alludes to that 
kind of proof {till praétifed by our goldfmiths, with plates 
of metals alloyed in known proportions, which are called 
teft plates; but to be certain of their aflay, they make ufe of 
a touch-{tone; that is to fay, a common black ftone, not fuf- 
ceptible of being attacked by the acids which they pour upon 
it, to afcertain the degree ofs alteration in the traces left by 
the alloys. 

Jes 

XXVIIT. Some Ob/ervations on the Agitations of the Lake of 
Derwent Water, and its floating Ilands, By,a Corre- 
Spondent. 

To the Editor of the Philofopbical Magazine. 

p Kefwick, Oétober 7, 1for, 

ASSING throuch this place with little time to {pare 
from purfuits not philofophical, 1 can only obtain imperfect 
information about {ome curious phenomena hitherto but little 

moticed; by fome as little regarded as tales of enchantment, 
L2 and 
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and as little uridericod by others asthe moving ofthe waters 
of the pool of Bethelda.—-T mean the agitation of the lake of 
Derwent water, and its floating iflands. Pennant fays, the 
Water Of Derwent water is fabjeét to violent agitations, and _ 
often without any apparent caufe, as was the cafe this day : 
the weather was calin, yet'the waves ran/a great height, and 
the boat was tofled v iolently with what the people i in theneigh- 
bourhood called a bottom wind. Dalton fays, Darwent lake 
18 agitated at certain times during ’a calm feafon, by fome un- 
known caufe. Mr. Crofsthwaite has been affiduous in ob- 
ferving any cireumftanee that might lead to a difcovery of 
the éatife; but his reftilt is, that nothing has oceurred yet to 
throw light on the fubjett. He ‘then: gives various: dates 
when the Jake was difturbed ; ‘amonett the reftche fays,, 

“Aug. 9,.1789. The lake ‘in very . -ereat agitation, white 
breakers’upon lare we waves, we. without 

sea wind. E 
O&: 1792. The water mich agitated. 

“My informant, a boatman of the name of Walker, fays he 
has frequented the lake for about 27 years, and heard of per- 
Raps 13 iflands, though previous to that time for'20 years 
none had appeared. One’ rofe laftyear, and: two: this year, 
whiéh came ap within two days: of: each’ other. | The firtt 
role the rith of September, and part funk the 27th of the 
fame month. Sometimes one comes up'and is down again in 
44 hours, and fometimes they ftay two months. One of 
them ‘in the year 1798 was 180 yards long, 50 yards wide, 
anid ftaid at the top Ok the water fix weeks. One was pierced, 
and found feven yards thick. “Phey frequently burfl, and are 
rent fo wide, that boats can fail up and land paflengers at the 
edges of them, to walk about on the ifland. One was a foot 
high perpendicular of laid alsove the level ‘of the | water. — 
‘The y are connected always by one fide to the graffy turf at the 
edges of the lake. When, within a few days after their firft 
appearance, a pole is run three to fix feet into them, and 
drawn out again, the air for feveral feconds bubbles up like 
2 pot boiling violently 5 a fmell arifes like gunpowder, and it 
has been Taid that with a’candle-you might light a bottle-full 
that was once collected. I was this day row ed to one, a part-of 
which continued above the water, which gradually deepened 
all round it, and found it of an oval fhape, about ic yards by 
five yards. The'top was a fine firm mud, thick fet with ‘a 
foung aquatic plant T-did not know. We puthed the boat- 
hook about four feet mto it. The firft part, about two feet, 
appeared all mud, then lefs firm, and full of pariially- decayed 
leaves and roots of trees and plants; the water bubybled 1p for 

. a, few 
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a few feconds about two inches high, occafioned by the air 
that followed the hookouty) os. se 

The riGng of thefe iflands\ is alyays accompanied with a 
bottom wind; yet the bottom wind appears frequently with+ 
out theni ; and generally after‘a’menth or fix weeks of dry 
weather the lake is fomciimes. partially, fometimes, wholly 
agitated, accompanied by,a roaziig noe (the probable ef- 
fects of echo in a.calm in that fituation). The wayes are not 
Jong and rolling, but irregular thaped like mountains, 20 
inches to two feet in height, like water, jumbled in a tub; 
they frequently firike the boat like a rock, and break in {pray 
from head to fiern, Not always when it is perfectly calm, but 
alfo with:a gentle breeze, barely enough to ripple the furfiice. 
They @quently indicate a change of weather from. fair to 
rain, and the greateft degree of sagitation is always in the 
deepett waiter. iat 

Having thus: minutely deferibed, all the particulars T have 
time to colleét, J fhall leave it to others to find a better ex- 
planation than the following. When we confider that half 
the bottom of the lake is covered wath a fine mud impervious 
to air; refting pon half-putrid vegetable matter; that being 
attached tothe floping banks, all air thavris generated will 
endeavour to rife to, the highett part, but cannotythen geb outs 
that great part of the bottom is a clean bed of pebbles and 
ftones pervious to air; that the iflands begin to rife generally 
in from g to 12 feet water, and.are-of confiderable furface ; 
that they have been mealured 21 feet thick, with clear water 
under them; and that the mofh violent effects have been in 
the fummmer months—TIs it not probable that the air fet at 
liberty by. putrefaction, is enough to raife, thefe large maffes, 
fo thick, ana ‘fo little heaver than water ivlelf;, to contraé 
and expand their extremities enough to give the violent. and 
Inregular. motion -co. the fuperincumbent waters, by their . 

’ flowing off, their refx, and their breaking through—and that, 
more or lefs, whether they. rife to the furface, or only part of 
the way, to tind their equilibrium m the furrounding find ? 
Withing our ignorance of the caufe of this curiofity of our 
own country may foon be removed, and wifhing fuccefs to 
every inveftigation of the phenomena of nature, I will con- 
clude with the fignature of 

D,.j.F. 

L3 XKIX, Dew 
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‘ XXIX.. Defeription of a new Water Engine, invented by) 

| Dr. Wust, of the Iflind of Jamaica*. 

i HE ferew-pipes aiand 4 (fee Plate V. fig. 1.) turn in 
different’ direétions, and the area of the lower muft be to 

that of the upper in the inver/e ratio of the perpendicular 
heights, and as much more as will be neceflary to overcome 

the friction. The pipe d ought to widen a little from: below 

upwards, in order to accommodate itfelf to the falling water. 

Working of the Engine. 

The valve of the pipe a at its upper orifice c being opened, 
(while the cup or bafon fis fapphed by any ftream @ water, 
a part of which is wifhed to be raifed to a higher elevation,) 
the pipe a mutt be filled with water. It will.continue full, 
though its lower orifice be open, if the valve fit clofe;: and, 
water continuing to be poured into the cup f from the pipe @, 
if a motion on the axis be then communicated to the pipes 
in a direction oppofite to that of the fteam iffuing at e, the 
‘whole will continue to move round fo long as water is fupplied 

bythe pipe d, and part of the water will afcend in a, and be 
SMiered into the upper circular gutteryg, g. 

f° 

XXX. Defcription of a new Hygrometer. 

en. SLR» To Mr. Tilloch. ’ 

— a| HERF WITH enclofe a fcheme for an hygrometer, which 
appears to me to be an improvement on the common (oat- 
beard) hygrometer in fome refpects, though, being more 
‘complex, it is more likely to be out of order? I have made fe- 
veral of them, and find they aét tolerably well. Should you 
think the invention worth noticing in your publication, you 
are welcome to make what ufe of the paper you think proper. 
Two other kinds of hygrometers I have alfo made, but they 
‘do not anfwer fo well as I think, with fome improvement, 
they might be made to do. In one the index moves under the 
fpirals of a watch fpring, by which the number of revolutions 
may be reckoned ; on account of the fiiffneis of the fteel, the 
index does not move with freedom. In the other the index 
moves between the coils of a piece of paper cut in a fpiral 
form, on which paper are figures marked to regifter the place 

* Communicated by Mr. Robertfon Buchannan, enginecr, Glafgow. 

it 
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it points to. Both thefe inventions are for the fame purpofe 
as the winding hygrometer, which is to avoid: the confufion 
occafioned by the oat-beard having more than ome turn or 
twift in its courfe from wet to dry. [ remain, Sir, 

F Your very humble Servant, 
B. M. Forster. . 

Defeription of the Winding Oat-beard Hygrometer. 

. The principal differences in this hygremeter from thofe 
ufually made of oat-beards are the following: 

_ The graduated circle (Piate V. fig. 2.) 1s numbered com- 
pletely round, inftead of half round each way, as,ufual. On 
the top of the oat-beard * is cemented.a circular piece of pa- 
per A, on which is fixed a tubular piece of ftraw B, which is 
capped with another piece of paper C. D is a fupport to 
keep the beard upright, made of card paper. On,the ftraw 
tube, or little cylinder, is faftened a piece of fine filken firing, 
on which is hung a pea, to ferve as a weight to keep the, 
firing firetched., As the oat-beard untwifts with moitture, 
the index (made of ftraw) moves the fame. way round as, 
the hand of a watch, and, thus moving, coils the firing round 
the firaw tube or axis; by which means the number of reyo+ 
Jutions from any time oblerved may be known; and thus the: 
confufion will be avoided which, is occafioned by the index, 
moving more than once round, which it does in pafling from 
extreme drynefs to wet. 

The firing may be fo placed as to wind wp when the index 
moves the contrary way, that is, from moi to dry, if the 
maker fo choofes; and in this cafe, the circle muft be-num-. 
bered the contrary way from the above. ee 

The oat-beard is fived, and the index is. not to be turned 
or fet to a certain point, as is the cafe with the common hy- 
grometer, by a contrivance behind the cafe. 

The method of keeping a regifter of this hygrometer will 
be thus: 
When on the upper part of the axis there is 
One coil, and the index points at 6, fetdown | 1—6 
Two coils ~ - 6 = 2-6, &c. 

_ If the circle be divided into 100 divifions, the reckoning will 
be, No-coil, and the hand at 10, fet down’ 10 

1 coil - - io - 110 
2 coils - - LON tex 210, &e. 

which, if the circle be large enough, will be a very conve-, 
nient mode of regiliering. | 

* The beard of the avena flerilis (of Linneus), which, on account of 
its Gze, is preferable to the beard of the common oat, 

L4 XXXI. Hijlo- 
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SRE PZ Hien Sketch of the Inflitution and Progre/s 0, (he 
i Royal Society of London. P i a 

4 

[ Continsed fom p- 38-] 

E TEN iaithies a few-years after its inflitution, the. Saciety 
had acquired a confiderable library, and a good collection of 
riatural’ curiofities.» A Mr. Colwal was, in thefe things, one 
of its firft and moft munificent benefagtors:" Mr. Hooke, the’ 
finrft curator of thé Society, had the care of the books/and eu- 
riofities 5 a they were arranged according toa elaffification 
of all the fpecies'in nature, contrived by the famous Dr. Wil- 
leins. ,, . Een? Howard beftowed on’ the erat _ 

; bray 

ings if Grefham- colleve w ate again cooupiae as an’ aches 
Mr. Howard afforded the Society a place of teniporary ’ ee 
commodiation in Arundel houfe. 
‘Amone the communications to this Society, within the arte 

fesvei years after its incorporation by charter, were many-cu~ 
vious theoretical difcourfes. Such were an hypothefis of the 
miotions of the moon, and of the fea; a theory of fire and? 
flame ; an hypothelis of the form and {pring of the airs a 
difcourfe of the poffible height of the air, and its farefaQiot: , 
upward’ a difcourfe about improving wood for dyeing, and 
for fixing colours; difcourfes upon feveral mercurial experi-- 
meiits; a difcourfe of annealing ahd tempering fteel; dif- 
courfes about cyder and coffee; a difcourfe of the poffibili tv: 
of the retardation of the itiotions of the heavenly bodies, and 
of their goite flower and flower the longer they Taft sal with 
a multitude of others, which it weré inconvenient dnd’ tedious 
here to enuitierate i detail: 

As their views were more exprefsly and dire@tly than thofe 
of their prefent fucceffors in the Royal Society to the improve- 
ment of the arts, they quickly formed accurate hiftorics of 
many of the moft ufetul of thefe. Among their papers, with- 
in the firft feven years’ after thé Society’s inftituuion, were to 
be found, an hiftory of Englifh mines and ores, two feparate 
hiftories ‘of tinneries and tin-working, hiftoriés of iron- 
making, of lignum fotlile, of faffron, of alkermes, of verdi- 
greafe, Taf the Dleaching fe wax, of colours, ‘of the making 
of alum, of the preparation of falt from falt water, of ena+ 
mnelling, of engraving, of varnifhing, of dyeing, of refining 
gold, of making potathes, &c. The procefles - of. sta 
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bread, of making cloth, of tanning with the other parts of 
the manufacture of leather, of paper-making, of hat-makingy 
of brewing, were accurately: related according to the belt 
practice of them at that) time, in differeut memoirs by the 
firit members and corre{pondents of the.Seciety. » Prince Ru- 
pert communicated two papers of extraordimary value, ex 
plaining the procefs for the manufacture of eunpowder, and 
an improvement of that procefs, by which qunpowder might 
be made which fhould have twenty times the ftrength: of 
that which was commonly in ufe. Mr. Henthaw. produced 
to the Society an ingenious, hiftory of the diféovery and the 
manufacture of falt-petre.... Many papers iliufirative of the, 
hiftory of the ufeful arts were cOmmunicated by Sir William 
Petty, ‘one of the moti truly honourable fousders to whom 
any family among our Britith nobility can tvace-the origin of 
its wealth and nobilitating diftinctions, 5 ovhoy Lia 

But none’ of all thofe original members did more than Dri 
(afterwards Sir) Chiittopher Wren to advance. the purpofes 
of the Inftitution, He propofed certain curious: theories of 
motions, extending and correcting the dogtrmeé of Des Caries, 
Which, ‘hhowever they may have been ince exploded, were 
imagiied with great ingenuity, and illuftrated by a multitude 
of happy-experments, He contrived-to annex to'a weather- 
_cock an apparatus, which, of itfelf, regiftened for-every twelve 
hours the changes of the wind; and invented-alfo a thermo- 
meter, to remifier for iti¢if the variations m the temperature: to 

; 

firument for meafuring the quantity of the rain that falls. 
He was the firft: who explained, that frem the: pendulum 
might be produced a natural ftandard.of meature for valgar 
ufe, He firft exaétly meatured and delineated the fpheres of 
the humours in the eye; and thence explained how reflection 
conduces as much as refraction to. vifion.. be was the firlk 
author of the noble aaatomical experiment of injecting liquors 
into the veins of animals... He made a variety of experiments 
to afcertain the powers of the magnet;:andsmany to explain 
the nature of the powers by which failing is performed, and 
to fix what fabric of a fhip might be mott fuitable to the ufes 
for which it is intended. He made many improvements upon 
tele{copes, and a prodigious number of aftronomical obfervas 
tions, particularly on the planet Saturn, and on the moon... 

He invented a curious and very fpeedy method of etching... . 
He fuggefied a number of contrivances for the improvement 
of water-works, He found out certain perpetual lamps and 
regifters of furnaces, by which artificial heat might be fa 
kept up and graduated as to imitate nature in the haichine.of 

1 . ; chickens 
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chickens and infeéts, the vegetation’ of plants, the produétion 
of certain foffils, and the:prefervation of an equality in the 
motions of watches, in order to the difcovery of the longitude, 
&c. All thefe things he aecomplifhed in a diligent ’purfuit 
of the objects of the Society: and as his difcoveries were 
niade, he communicated them, but with the oreatelt diff- 
dence and modefly, at its meetings. 
And yet, even this variety, activity, and fuccefs in its re- 

fearches, could not fatisfy the tyrannical impatience of pub- 
lic expectation. The cavillers againft the Society derided its 
members as idle dreamers, or interefted impofiors, who ex- 
cited hopes which they could not gratify, and wafted their 
own lives and fortunes in purfuits having no rational attain- 
able end. Others conceived prejudices {till ftronger againft 
thefe {tudies ; accufing them as atheiftical, and adverfe to the 
ftudy of purely moral and intellectual truth; becaufe they 
traced to fecond éaufes phenomena, which had been ufually 
referred to the immediate agency of the Divine Power; and 
withdrew attention from the logic, ethics, and theology, 
which had hitherto reigned in the fchools. By others they 
were abhorred as incapable of alliance with elegance and 
grace, with the charms of poetry and eloquence, with the re- 
jinement of the language, or the improvement of the popular 
parts of literary compofition. ‘To many that tolerance was 
extremely odious with which they received all men of in- 
genious inquiry into their correfpondence, without diftinétion 
of nation or religion ; and the admirers of the ages of claffical 
antiquity derided, with the proudeft contempt, the very idea 
upon which the Inflitition was founded,—that it was poflible 
to extend the empire of human knowledge beyond thofe limits 
Avithin which the antients had left it confined. 

The Society, not unmoved by fuch cenfures and com- 
plaints, yet not diverted by them from the profecution of its 
views, advanced, though flowly, yet with fteady and vigorous 
diligence, in its experiments and inquiries. Dr. Spratt s apo- 
logetical hiftory contributed to filence many prejudices. The 
imitation of the defign of this Society, by fo many fimilar in- 
fiitutions arfing after it in foreign countries, evinced the ge- 
neral conviétion of mankind to be in its favour. Its memoirs 
and tranfactions were, from time to time, printed; and, 
among difcoveries and inquiries which could interett none 
but philofophers, failed not to contain, likewife, others of 
general utility and importance fo firiking and palpable, that 
even the attention and approbation of the vulgar could not be 
refuted. 

In pure mathematics, the fucceffive publications of the 
Socicty, 
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Society, to the end of the feventeenth century, exhibited a 
variety of inventions exalting the power of that fcienee, and 
furnithing it with new arms to triumph over dificulties of 
inveftigation to which it was before unequal. The difcoveries 
of Newton had been prompted by that fpirit of mathematical 
and phyfical refearch which the ‘inftitation of the Society ex- 
cited. “Their communication did honour to the meetings of 
the philofophers, and enriched their volumes. Wallis, Gre- 
gory, De Moivre, and Halley foon communicated a number 
of valuable problems, theorenis, and new demonftrations, 
important both in the ne - difplay of beautiful, and in their 
fuiceptibility of application to the improvement of the mathe- 
matical arts. In mixed mathematics the optical difvoveries 
of Newton, Hevelius, aud Ijuygens were, in great part, 
made firft known to the world through the medium of the 
Royal Society, Leeuwenhoek and the illuftrious Dr. Robert 
Hooke publithed moft of their microfcopical cifcoveries, in 
the firft inftance, through the fame channel. A multitude 
of the moft important obfervations in aftronomy, the com- 
munications chiefly of Flamitteed, Hevelius, Caflini, Halley, 
Gregory, Bullialdus, Auzout, fill the early volumes of thefe. 
Tranfactions. Bernoulli, Huygens, Hooke, and Wallis com- 
municated fome highly curious papers in mechanics: and 
acouftics. Mr. Boyle, M., Homberg, Dr. Papin, Dr. Rei- 
felius, and an inferior philofophical fociety at Oxford, com- 
municated various experiments on the gravities of different 
fluids, their fuperficial firures, and their laws of movement. 
Mr. Thomas Savery, in the year 1699, made known to thent 
an engine of his invention for raifing water by fteam. 

Flamfteed, Borelli, Halley, Mercator, Caflini, Bullialdus, 
and Greaves, gave, for the improvement of geography and 
navigation, many obfervations of the longitudes and Jatitudes 
of different places, of the variatiqns of the compafs, &c. &c. 

In architeéture and {hip-building, their Tranfactions ex- 
hibit the valuable papers of Leeuw enhoek * on the differences 
in timber as it grows in different countries, and 1s felled in 
different feafons ;”’ of Mr. Bulteel “on the theathing of fhips 
with lead ;”” of Dr. Lifter, Dr. VT. Robinfon, and Dr. Wallis, 
£© on bridges, arches, and chimneys, &c.’? Wallis and Sal- 
vetti communicated fome intere(ting papers on the theory of 
mufic. Dr. Sherard gave a receipt for making china varnithes. 

In phyfiology, meteorology and pneumatics, the refearches 
of this Society in the latt thirty years of the feventecth 
century were no lefs diligent and meritorious. The baro- 
meter, the hygrometer, the thermometer, were firft put to 
important ufe in philofophical obfervation by its eae 

‘he 
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The-general phenomena of the weather jin different, feafons 
and, latitudes were: by them firlt recorded with philofophical 
accuracy. ‘Of the winds, rains, fnow, hail, lightnimg, thunder, 
meteors; exhialations, their papers, exhibit an jaflemblage af. 
facts, to which) much has indeed been fince added, but. which 
fiill form. a large and important pant of our prefent ference of 
atmofpherical, phenomena, They collected a, .prodigians 
vaniety of oblervations to illu(trate, the, phyfieal,, biftorys.of 
water, as it exified in dfeas, lakes, f{prings, mineral and falt- 

fprings, &c. y and to. explain the manufadiure of tule frony fea 
water or from) that of {at-iprings. 70g iil 

In thofé éarly volumes are, a yery great numberof papers 
in mineralogy: the facts which they conta laid,the foun - 
dation of this fcience. : The hiftory, in particular, of animal 
fubftances, and of vegetables found an,afoifil,ftate 5 of fome 
voleanic eruptions; of marble found m Ireland ; of the format 

tion’ of peat-earth/ia Scotland; of the fimata of pit-eoal;. of 
rock cry ftal, iron, and copper-ore 3 of amber 3 of the cledtrical 
capacities of amber, gum lac, and diamonds; was iludrated 
in a number of curietis papers, the produce of much laborious 
inguiry, and of many obferyations, made. with, the ,greatelt 
diligence. ~Mry-Gill,. Sir, Robert Moray, Dr. Brown, arid 
others; communicated intereliing papers on damps.inominess 
Dr: Lifter gave fome minéral maps, and, an, account of the 
truéwayrof making ficel, A catalogue of electrical, bodies 
was received. from Dr. Robert. Plot: Mr. D. Colwal favqured 
the Society with accounts of alum works and green copperas 
works. -The lead mines in Somerietthire, the quickfilver 
mines in’ Friuli,’ the filver and gold mines in Hungary, wene 
made particularly known to the Society by communications | 
from Mr. Glawville, Dr. Ws Pope, and Dr. E. Brown. | A 
curious’ paper from Mr. M. Septalius acquainted them: with 
the exiftence of mereury in certain plants. The colleétion of 
their papers prefents; befide thele, a prodigious variety of. 
othe: information relative to fubjects in the mineral kingdom. 

The power of the maguet ; the ufe of the magnetic neeille 3 
the ‘declination of the needle, its variations in different places, 
with the theory of thofe yariations, engaged much of the 
Society’s attention; and were very ably illutirated by the papers | 
of Dr, Halley, tr. Heveliug; Mr. Auzout, Mr. Cunningham, 

and others... - ve 
To the improvement, of the feience of botany, and the 

practice of agriculture; they continued to devote much of their 
care. Rye, turnips, potatoes, maize, faflron, orange-trees, 

vines, are amoug the plants whofe culture and ceconomical - 

ufes were fiiccelsfully explained in the papers read. before 
Ya : , 3 this 
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this Soctety during the laft century. The nature of vegeta- 
tion, the circulation and defcent Of the fap in trees, the re- 
union of bark to trees from which it had been feparated, &c. 
were ‘finely sexplained by Dr.) Beale, Dr. Lifer, Mr. Reed, 
M. Malphigi, Mr. Ray, Sc. The ufe of marle, of fea-fand, 
of falt and of brine for manures, ave taught in.others of thofe 
oe Mr.:King communicated a tacthod of iniproving the! 
ogs ‘and Joughs im: Treland: by drainage. Dr. Beale ex- 

plained ‘the fertilizing powers of froft. The preparation of 
oak for'tambing, of fugar from the niaple-tree, of vinegar; of 
pitch, tar, refin, and turpentine, are the fubjects of fome.other 
ingenious papers of the fame period. ‘Dr. Lifter invettigated 
with curious pains the botanical hiftory of the mufhroom: 
Hemlock, opium, fnake-root, aloe americana, the amomum: 
of the Philippine ifes, and many other plants adapted to‘be 
of ufe in the materia®medica, were examined in their growth: 
and qualities, under the Society’s direGtions. Dr. Lifter proved 
the poflibility of fertilizing a fandy foil by the addition of 
elay. Sir Roberti Moray gave a valuable paper on the procefs 
of malting. Dr. Beale and Mr. Dale taught how to make 
bread from tumzips and potatoes. 

fn zoolocy, the papers of this period are likewife nume= 
rous, ‘and iluftrative of many. of the mott interefting dpeciés 
in the anitnal kinedom. The hifories of the dilkworm, 
thewhale, the vochineal infect, the pearl-mutcle, the hee; 
were, on account of the relations of thefe. animals to the 
ufefal arts, examined: with extraordinary care. Many -aés 
counts of montirous births and figures of ‘animals were 
from different parts wranfmitted for the Society’s confideration. 

. Watler’s poein “on the Summer Tflands” ‘appears ito have 
had for its foundation’ a narrative concerning whales and 
whale-fifhing at the Bermudas, which was communicated td 
the public im the fraufactions of the: Royal ‘Societys ‘Mr; 
Ray, examitine into the nature of ants, difcoveted and made 
known [tothe Society that which has been finee named thé 
formic acid. Others, with much curiaus. pains, illuftrated 
the hiftory of the fpidér. Dy. Lifter found af acid juice in 
another infect befide the ant.) Mr. Bovleand others:exas 
mined and vxiplained the anatomical ftructure of fithes. In 

- Fegard to the human’ body elpecially were thefe philofophers 
wonderfully divdutirious in refeareh. ‘The naturalaccidents 
to whivh it is fwbject, and its anatomical. (ructines »were 
never before ‘fo swell ailuttrated -as:by the facts which they 
collected, “Concerning the  ttruétute,) external »pants; .and 
eommon tegmmmedts of limnan’ bodies; the head; the neck 
and thorax; ‘the abdomen; the hamow's and venerallaffecs 
4h) tions 
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tions of the body; its bones, joints; their Tranfaétions pres: 
fent an aifémblage of faéts fuch as muft, in comparifon, put — 
to fhame the induiiry of later anatomitts. 

In chemiftry, they invefiigated the nature and compofition’ 
of phofphorus, of the Bologna fone, of vegetable and mi- 
neral acids, &e. An engine to confume imoke was made 
known to them by M. Juftel. A method of imitating the 
ottery of China appears alfo among their papers. Sir Ro- 
het Southwell communicated an account of the method of 
dreffing buck and doe fkins, which was. praétifed by the: 
Caribbees in the Welt Indies. The phofphorefcent qualities: 
of wood, putrid flefh, the furface of the fea, &c. were par- 
ticularly examined in papers communicated by Mr. Boyle 
and Dr. Beale. ? 

Nor were their endeavours confined to the improvement: 
merely of phyfical and mathematical fctuce. Mr. Lodwick 
gave an eflay towards an univerfal alphabet. Dr. Wallis in-: 
vented a method of teaching perfons deaf and dumb to fpeak 
and underfland Janguage. Mr. Edward Lloyd communi- 
cated fome valuable obfervations im philological fcience. 
Another gentleman gave a paper of highly curious abferva- 
tions and conjectures concerning the Chinefe characters. 
The collection of their papers affords likewife fome valuable 
illuftrations of difficulties in chronology. Roman, Grecian, 
Saxon, Runic, Egyptian, and Perfian antiquities have alfo 
avariety of new lights thrown upon them in thefe papers. 
The firft account of the difcovery of the famous ruins of Pal- 
myra appears here in two communications from Mr. Timothy, 
Landy and Mr. Aaron Goodyear. When the members and 
correfpondents of the Society were’ engaged in journeys and 
voyages, they never failed to regifter for its mformation at 
leatt fome of the more extraordinary facts which came under 
their notice. And a number of its papers are, in confequence 
of this, narratives of fuch obfervations, interefting in the 
higheft degree at once to philofophers and to mere popular 
curiofity. 

Yet about the beginning of the 18th century the members 
of the Society were themfelves diffatisfied with the progrefs 
and fuccefs of their efforts. They began to feel that their firtt 
ardour of inquiry had become cool. ‘They complained, that 
“the difcouraging neglect of the great, the impetuous contra~ 
diction of the ignorant, and the reproaches of the unreafon- 
able, had enhappily thwarted them in their defign to perpe~ 
tuate a fucceffion of ufeful inventions.’’ Nor was it to have been 
expected that the fears for religion and liberty in the latter 
partof the reign of Charles the Second and his fucceffor, +6 

civil 
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¢ivil and political contentions to which they gave birth, and 
the direction of fo much of the Jearned ability of-the time, 
to exercife in the field of the popith controverfy, fhould not 
have proved inaufpicious to the advancement of philofophical: 
ftudies. » The reign of William, haratled with wars, with 
difputes relative to the rights of the reigning fovereign and 
to the royal fuccetlion, with factions in church and {late, 
introduced no new fortunate era for the advancement of phi- 
lofophy and the arts. Even in the beginning of the 18th 
century, and during the courfe of fome years, the fame dif- 
fenfions aud wars continued to produce the fame effets upon 
the fortune of fcience. The wits prefumed to throw ridicule 
upon fcience and erudition, which they were too idle to cul- 
tivate. The reign of Anne was for England perhaps the 
golden age of wit and elegant literature; and men fhowed 
themfelves fufficiently difpoted to prefer.the light and fhining, 
to that which was only folid and unoftentatious. 

Yet, while Newton, the pride of the Royal Society, di- 
ftinguifhed himfelf among its a¢tive members, or prefided at 
its meetings, it could not but continue to be regarded as the 
rand focus of phyfico-mathematical difcovery and know- 

Sasi His own communications in optics, aftronomy, and 
general phyfics, were invaluable. His fyftem of the univerie 
was adopted as one which was infallibly true, and which it 
was for the honour of the nation, by all poffible means, to 
Uluftrate and maintain. Hence, from the commencement till 
nearly the middle of the 18th century, the labours of the So- 
ciety were principally employed in purfuing the analogies of 
the Newtonian fyftem throughout all that civerfity of phe- 
nomena by which its certainty was to be tried. Such were 
almoft all the experiments, obfervations, and theories, of the 
illufirious, the indefatigable Halley. Defagulier, Facio, Keill, 
and Maclaurin, fuccefsfully laboured in the fame field. Every 
other branch of thofe fciences which the Society ftudied efpe- 
cially to improve, continued alfo to be more or lefs advanced 
by the labours of its members. . 

It was at length evident that the field which its founders 
had, with noble ambition, marked out for themfelyes was too 
vatt. The Socicty of Arts arofe by perhaps an unconfcieus 
derivation from the Royal Society. To the latter was {ill 
left the province of the fublimer and abftruler fciences. The 
jatter, with admirable national enthufiafm, undertook the tafk 
of applying, and encouraging the application of, feientifie 
truth to the improvement of the common arts. ; 

Fora time, about the middle of the 18th century, when 
the Newtonian fyfiew was fully eftablidhed, and no new 
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path of noble difeovery ‘had, been opened, the exertions 
of «thefe philofophers might comparatively Janguifh. Tine” 
difcoveries of Dr. Stephen Hales concerning the diverfities of 
airs, about that'time, however, renewed the truths which had 
been firft.explained by Hooke. Difcoveries in natural hiftory 
and chemiftry were continually more and more taultiplied. 
Franklin at Jength communicated sto the Society the grand 
truth of the identity of lightning with eleétricity, and a mew 
theory combining. all the electrical phanomena which had 
been as yet obferved. Priefiley, following Hales, Hooke, and 
Boyle, in experiments upon air, /difcovered all the varieties of 
aériform fabitance. Cavendith, Kirwan, and others, exa- 
mined airsanithem relations to the calces of metals, ; Bic. Sir 
Jofeph Banks has done high honour to the Soatety by the ad- 
vancement which it:has, under his aufpices, made in botani- 
cal difcovery, and.in the culture of the other branches of na- 
tural hiftory..» At the prefent time, its labours are, in all the 
branches of phytfical and mathematical {eience, moft zealoufly 
dontinued. «Amid fo many rival inftitutions the Royal Society 
of London ‘holds fill therfirt place. Its memoirs, now) with 
reat reeularity annually publithed, -fully vindicate its claim 

to the highett eitimation of the public. We have reviewed 
its hiftory with a confeious pride that we are of the fame 
country anddan guage with a facceffion of philofophers who 
have difcovered, or collected and arranged, the better part of 
the phyfical knowledge peculiar to madern times. He who 
would afpire to the praife of a philofopher would do well to 
ftudy the volumes of its Tranfactions with peculiar care. 

XANIT. Proceedings of Learned Societies. 

ROYAL SOCIETY OF LONDON. 

i oe learned sake had its, fit meeting, after the fummer 
recefs on the 5th inft. (November), which was occupied by 
the readme of the Croonian Jecture by Everard Home,/Elq. 

Themeetings on the 12th and igth were taken up im-read- 
ing the Bakerian lecture on the theory of light and colours, 
by Dr. Young, -profeilor of natural pesephy at the Royal 
dnftitution.. 

In this le&ture the author. offers no new experiments, a 
fuficient number for his parpofe having been made and re- 
corded by preceding philofophers, on which he réfts four hypo- 
shefes : The firt is, that a luminiferous ether, of an extreme 
degree of ravityy pervades.the univerfe ; the fecond, that, when 
Weg 3 bodies 
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“bodies become luminous, zzdulations are excited in this 
wether—The third, that colours are owing to vibrations 
“jn this zther ‘acting on the retina—and ‘the fourth, that all 
‘matter attracts this ather; and that, when bodies are lumi- 
“nous, it aéts in a more denfe, though not in a more elaftic 
‘ftate upon them. 

Tn the meeting onthe 26th was read an analyfis of a mi- 
neéral from North America, which contains a metal different 
‘from ‘any hitherto known: by Charles Hatchet, Efq. 

This is an‘acidifiable metal, but differs in fome refpeéts from 
‘thofe acidifiable metals already known. A vivid orange-co- 
~Joured precipifate can be thrown down from one of its folu- 
“tions; which, as it remains unchanged after being expofed to 
“air and light, will be ‘a mott: valuable acquilition to artifts. 
’ By another procefs a green precipitate is obtained. ; 
+ It is propofed to give ‘this metal the name of Columbium. 
“The fpeciinen from part of which this analyfis was made is 
in the Britifh Mufeeum; but Mr, Hatchet is in hopes of 
being able to obtain a.freth fupply from America. 

Part Il. of the Philofophical. Tranfactions for 1807,,juft 
publithed, contains the following articles : 

12¢ A Hiftorical and Anatomical Defcription of a doubtful 
samphibious Animal of Germany, called by Laurenti Proteus 
i Anguinus. By Charles Schreibers, M. D. of Vienna.—13. 
eObiervations ‘tending to inveftigate the Nature of the Sun, 
in order to find the Caules or Symptoms of its variable 
-Emiffion of Light and Heat; with Remarks on the Ufe that 
may pollibly be drawn from Solar Obfervatons. -By William 
Herfchel, LL. D. F.: R.S.—14. Obfervations on the Struc- 
ture, and Mode of Growth, of ‘the grinding Teeth of the 
Wild Boar, and Animal incognitum. By Everard Home, 
Efq: F: R.S.—15. Accounts of fome Experiments on the 
Afcent of the Sap in Trees. Jn a Letter from Thomas 
“Andrew Knight, fq. tothe Right Hon. Sir Jofeph Banks, 
‘Barts K. B. PR. S.—16. Additional Obfervations tending 
to inveftigate the Symptoms of the variable Emiflion of the 
ight and Heat of the Sun; with Trials to fet ‘afide darken- 
ane Gilets, by tranfmitting the Solar Rays through Liquids’; 
and afew Remarks to remove Objections thatmight be made 
att fome of the Arguments contained in the former Paper. 

‘By William Hertchel, LL.D. F/R. S.—17. On an improved 
Reflecting Circle. By Jofeph de Mendoza tiios, Efy. F.R.S.— 
28) Oblervations and Experiments upon Dr. James’s Powder ; 
awitha Method of preparing,in the humid Way, a fimilar Sub 
ftauce, By Richard Chenevix, Efq.F,R.S. M.R.T.A— 
1g. Cafe of a young Gentleman, who recovered his Sight 
su Vou. XI. M when 



’ 

178 The Society of Arts and Sciences at Utrecht. 

when feven Years of Age, after having -been deprived of at ” 
by Cataracts before he was a Year old; with Remarks. By 
Mr. James Ware, Surgeon.—20. An Account of fome Gal- 
vanic Combinations, formed by the Arrangement of fingle 
metallic Plates and Fluids, analogous to the new Galvanic 
Apparatus of Mr. Volta. By Mr. Humphry Davy, Lecturer 
on Chemifiry in the Royal Inflitution—21. A Continuation 
of the Experiments and Obfervations on the Light which 
is fpontaneoufly emitted from various Bodies; with fome 
Experiments and Obfervations on Solar Light, when imbibed 
by Canton’s Phofphorus. By Nathaniel Hulme, M. D. 
F. R. S. and A, S.—22. Experiments on the chemical Pro- 
duction and Agency of Electricity. By William Hyde Wol- 
lafton, M. D. F.R.S.—23. Farther Obfervations on the 

' Effeéts which take Place from the Deftruétion of the Mem- 
brana Tympani of the Ear; with an Account of an Operation 
for the Removal of a particular Species of Deafnels. By Mr. 
Aftley Cooper. : 

THE SOCIETY OF ARTS AND SCIENCES AT UTRECHT, 

This fociety has propofed the following 
Prize Queflions : 

1ft, What is the real nature of the ele¢trical matter? Ts it 
-compound, and of what principles is it compofed? What 
are the chemical changes which it experiences by its union 
with other bodies, and which it produces in thefe bodies?. . 

The beft antwer, to be tranfmitted before the 1ft of Oc- 
tober 1803, will be entitled to a medal of the value of thirty 
ducats. . 

2d, The following, which has not yet been anfwered, is again 
propofed :—W hat is the real nature of the dyfentery? Is it 
always the fame? What are the different canfes of this dif- 
eafe?) What are its fymptoms, and their confequences ? 
What is the beft treatment, and method of cure? and, in 
particular, how far is the ufe of opium proper as a remedy ? 
The anfwer to be fent in before the ift of OGtober 1803. - 

3d, A medal, of twenty ducats value, will be adjudged fo 
the author of the beft paper on natural hiftory, and a filver 
medal to the next bett. wate 

The papers to be fent in before the 1ft of October 1802. + 
4th, Why are the difeafes now prevalent in Holland not 

fo fimple as formerly? Is it owing to bilious, yifcous, or 
other caufes? By what means can it be afcertained with 
mott certainty, in the commencement of thele difeafes, which 
of the above caufes predominate? What is the beft method 
ef cure? 

The | 

4 
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The papers to be tranfmitted before the fame period. 
5th, By what means can duelling be prevented in a coun- 

try where an idea prevails, that infamy attaches to a perfon 
who on receiving certain injuries does not call forth the of- 
fender, or who when called forth does not accept the chal- 
lenge? And in fuch cafes, what meafures are to be purfued ? 

he papers to be fent in as before. 
The anfwers to thefe queftions, written either in the Ger- 

man, Dutch, Englith, French, or Latin languages, muft be 
infcribed with.a certain device, and tranfmitted, free of poft- 
age, to Dr. Luchtmans, at Utrecht, fecretary to the fociety. 

FRENCH NATIONAL INSTITUTE, 

Notice of the labours of the Clafs of the Mathematical and 
Phyfival Sciences during the laft three months of the year Q. 

Mathematics. 

C. Delambre read the following account of the mathema- 
tical labours: 
A memoir on the equilibrium of arches, by C. Boffut, was 

read. As the {tones which compofe an arch mutually coun- 
terbalance each other, they remain fufpended without any 
fupport from below, all their effort being directed towards 
the abutments, which fupport the arch, as if it formed one 
continued body. 
To enfure the duration of an arch, it is not fufficient that 
ail the ftones fhould be in equilibrium; the abutments on 
which they reft muft oppofe a fufficient fefiftance to the 

efforts the arch makes to overturn or crufh them. 
¢ A refcarch into the means proper for preventing their being 
_ oertarned conftitutes what is called the problem of the pufh 
of arches, which engaged the attention of feveral geome- 

tricians of the laft century ; but they entirely negleéted that 
problem which has for its objeét the means of preventing 
-erufhing. 

‘To try the refiftance of which different ftones are fufcepti- 
bie, Soufflet invented a machine, which wa’ afterwards im- 
proved by C. Rondelct. . 
_ The antients had no very certain or geometrical principles 
for infuring the folidity of their edifices; at leaft, no trace of 
them is feen in the work of Vitruvius, nor is any thing found 

wood; which induces C. Boflut to think that their archi- 
‘tetts, attending merely to decoration and external form, left 
“to the builders what related to the conflruction and folidity, 
=. M 2 in 

in that work on the figure of the fiones or on that of the)” 
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in which, unfortunately, they have had too many imitators 
among the moderns. 1 gnats nya: Pe 
“La Hire was the firft, at leaft in France, who determined, 
by the theory of the wedge, the proportion according to 
which the weight of the arch ftones ought to be augmented 
in a femi-circular arch.. CT ae hehe 

In 1704, Parent determined by points the figure of the 
extrados of an arch the intrados of which is a femi-circle: 
He determined alfo the pufh’ of fuch an arch on the abut-. 
ments. Shas 

James and John Bernoulli, Huygens, and Leibnitz, having. 
refolyed the problem of the catenariani curve, it was foon per- 
ceived that this curve was that of the equilibrium: for an arch 
compofed of arched {tones infinitely {mall and equally heavy. 
David Gregory fhowed this fact, and it is deduced ftill more 
direCtly from a method given by James Bernoulli. A fecond 
method of the fame author, correéted by C. Boffut, conducts 
to the fame conclufion. . . ro 
La Hire in 1712 gave a method, founded on fome experi- 

ments, which, on account of its great facility, was adopted 
by praétical workmen, who gave themfelves no trouble to 
inquire whether it was applicable to all cafes. Not content 
with following it in femi-circular arches, they applied 1 even 
to domes, though the equation of the equilibrium in this 
cafe is of the third degree, and not of the fecond, as in the 
preceding cafe. ; 

“ Couplet has treated of the puth of femi-circular arches, 
and of the thicknefs of their abutments; _firft, by confidering 
the arch ftones as infinitely fmooth, and experiencing no re- 
fiftance from fri@tion; and then he endeavours to correct 
what may be defective in this fuppofition: but he does not 
76 further than Parent and La Hire. ay! sis 
Bouguer has treated of domes. He, has-fhown that. a va- 

riety of curves may be employed in them, and of thefe. he, 
points ont thofe moft advantageous. But he has not,caleu, , 
lated the pufh, nor-has he examined, the law, of , the forces 
which muft aét on the arch ftones when the generating curve ‘ 
is fubjeGted to given conditions; a fubject fertile in curious 
and ufeful problems. . Leen. etd 
‘In 1770 C. Boffut undertook to treat of the queftion in its 

whole extent, both in regard to femi-circular arches and — 
domes. He examined, every thing that relates to.the form _ 
and pufh of arches. His memoirs were printed in the Tranf- 
actions of the Academy of Sciences for the years. 1774 and 
1776. 

a 

d oi.am 
Mafcheroni, — 
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‘Mafcherotii, who'was deputed by the Cifalpine republic 
to affiftin fixing the unity of the new meatures, and of whom 
the feiences were deprived laft year, made in 1785 new re- 
fearches) and'gave fome ingenious propofitions refpecting the: 
equilibrium*of domes with circular ellipucal and polygonal’ 
bafds..0°"' TEL Yes | 

| After many new reflections and feveral experiments, which 
may. be of the greateft ufe in practice, C. Boffut has’ refaumed’ 
his two memoirs, which be has throwminto one, ‘fimplifying’ 
lu calculations im feveral places. | He has madea great many’ 
additions both in theory and practice, fo that the whole now 
forms a work which may be confidered as ‘new. 

Comet. ss 

C. Meiffier read a note on the comet which he difcovered” 
on the 12thof July laft, about balf after 11 in the evening. 
It had a very faint light: in 41 minutes time it had 2/4’ 40" 
dire& motion in right afcenfion, and 6’ 38! in northern de- * 
clination decreafing. The fame comet was feen, the fame’ 
day, and almoft’at the fame inftant, by Mechain and‘Bou-'! 
vard; and the latter obferved it on the meridian at rz hy 577° 
49 true time. Its right afcenfion was 111° 15/, and its’ 
northern declination 69° 30’. ms birt 
_ It has:fince-been known that it was obferved the fame day 
‘at Marfeilles by C. Pons, who had even feen it the day be- 
fore. But the cloud® did not then permit him to afcertain, | 
by regular obfervations, whether it was ‘a comet or only a 

ebulus. Mechain has calculated its elements. 

bfervation of ihe Summer Soljtice of the Year g (1801). 

Due-la-Chapelle, affociate, has communicated to us the . 
efalt of the obfervations he made at Montauban, to deter- 
line the folftitial altitude of the fun and the obliquity of the ' d : ¥ 

r 

_By the mean of nine days obfervations he found the appa- 
mt obliquity to be 23° 28’ 9!, fuppofing the femi-diameter . 

Mf the fan 15! 48’, and the latitude of “his obfervatory’44° 

E hefe obfervations were made with Lacaille’s fextant ; and 
gould perhaps be proper to take from the‘tables of that. 
ronomer the diameter of the fun) and the refra&tions which * 
determined with the fame inftrument, becaufe thefe tables: 
ntain alfo the errors of that fextant... By thefe means the 

vations of Duc-la-Chapelle would agree with oursw By ' 
Mean of eighteen days | obferyations, made with Borda’s 
rele, I und the obliquity to be 23° 28’ 8/2. | Mechaia 
Hie! / M3 and 

1. 2 
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and Le Frarignis found the féconds to be only from 6 to ¥. 
It is exceedingly difficult to avoid thefe fall differences. 
Uniting my obfervations for three vears, I find, by taking: 
a mean, that the apparent obliquity at the fuinmer folftice of. 
the year 8 (1800). was 23° 28/ 6/4, or 23° 27/ 58/4 for the 
mean obliquity. The obiervations of Bradley, Mayer,. La- 
caille, and Le Gentil, gave ‘nearly 23°28’ 18" for 17 75015 it 
would thence refult that the fecular diminution is ceily 4o'f 
inflead of the 50” which are generally fuppofed. A part of the 
difference may arife from the obfervations, and particularly 
the old obfervations, which perhaps ought to be examined 
with the more correét elements which are employed at 
prefent. 

Remarks on the Fifty Thoufand Stars, the Ob servations of 
which have been publifbed by Lalande. . 

Lalande has announced, in the preface to his Hifloire Ce- 
Jefle,,that there are in the heavens a great many vacant 
ipaces, many changing ftars, and many red ftars. He has 
now given further details refpecting thefe objeéts in a memoir 
accompanied with tables. By vacant {paces Lalande here 
underflands fpaces in which no ftars are feen of the ninth 
magnitude, which are the fmalleft that can be perceived with 
an achromatic telefcope of fixty-feven millimetres aperture 
(about 3! inches) for illuminating the obje@-glafs that the 
threads may be feen. It is beyond ali@dcubt, that, by ex- 
cluding all foreign light, and employing the ftrongeft magni- 
fying glaffes, thele vacant f{paces, properly fo called, would 
be fqund to be confiderably diminifhed in number; and _per- 
haps there is not in the whole heavens a fingle place to which 
a telefcope could be pointed without fecing a great number 
of ftars, but below the ninth magnitede, and confequently: 
tao faint to be of any ufe in aftronomy. 

Lalande gives a catalogue of all thefe vacant fpaces; that 
is. to fay, his table contains the right afeenfion and declina- 
tion of the centre of each of thefe {paces. 

The changing fiars are contained in a fecond table, and 
are in number thirty-one. There are only twelve the pe- 
riods of which are known, but there are feveral others which — 
decreafe in magnitude fo as to difappear at intervals. By 

L 

attentive obfervation, the time which elapfes between two 
confecutive difappearances might be determined; and this” 
kind of obfervation Lalande recommends to the cutiofity of > 
thofe who, being poffeffed of only moderate inftruments, may, ” 
however, be defirous of magia: ufeful to aftronomy. (15 a 

‘The third table contains thirty-three ftars of a red colour.” 
About 

i et 
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About the year 1756 Maver had remarked this tint in the 
nineteenth of pi/ves, which he denotes in the regifter of his 
obfervations by the epithet of rubicunda, as, we have feen by 
the copy fent to us by M. Lichtemberg of all the obfervations 
made by Mayer on the day on which he obferved the planet — 
of Herfchel. Michell and Bailli fuppofe that the colour of 
the ftars may depend on the different intenfity of their fire, 
or the degree of their inflammation ; and that the red colour 
may indicate a fire decreafing. Under this idea it might be 
of importance’ to examine the changes of colour which the 
fiars experience. However, thefe variations, if they exift, 
are doubtlefs exceedingly flow; for the different fhades at 
prefent remarked between Antares, Aréiurus, Aldebaran, 
Syrius, and the Lyre, exifted in the time of Ptolemy. 

Extrad from a Memoir onthe Degree of Muagnetif{m acquired 
by Bars of Steel of different Thickne/s, «nd on fome Refults 
in regard to the Magnetic Needle, by C. Coulomb, 

Almoft all the magnetic phenomena can be fubjected to 
calculation if we fuppofe in fieel two magnetic fluids, in each 
of which the molecule repel each other in the inverfe ratio 
of the fquares of the diftances, and attract in the fame ratio 
the particles of the other fluid. This law was proved by | 
Coulomb in the Memoirs of the Academy for 1786, from 
experiments which appear decifive. 
When fteel is in its natural ftate, and not magnetized, the 

two fluids are neutralized by each other; that ts to fay, they 
keep each other mutually in equilibrium, and no longer exer- 
cife any a¢tion, fince one of the fluids attra¢ts a magnetic 
molecula with the fame force as the other repels it. 
When the fluids are feparated they tend to unite and to 

neutralize each other; and they would indeed unite were 
there not a coercive force which oppofes this union. This 
force may be either,the adhefion of the molecule of the fluid 
to the fieel, or the friction which they experience in paffing 
from one point to another. » 

The author has proved (Mémoires de I Academie 1787, 
p- 491) that whether the two fluids were feparated and car- 
ried each to an extremity of the bar, or whether they were 
only difplaced in each molecula of the fteel without the power 
of paffing fron’ one molecula to another, calculation gave the 
fume refult.' He'bas proved at the fame time that the latter 
ea) ween is the only one which can agree with experience. 

According to’ thefe fuppofitions, a bar of fteel may acquire 
every degree of niagneti{m, provided that there is no point m 
it Where the refult of the action of all the molecule of the 

M4 fluid 
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Alyid of the bar which a& onthe magnetic fluid of that pointy» 
is greater than the.cohefion which prevents it fram being dif- . 
placed. . + ens neeatae 

But among all the degrees of magnetifin there is one whieh 
may, be called the, point of faturation, or the, martmumsot,,, 
magpetifna; it is thatywhere the refult of the forces, on.eachy, - 
moiceula is precifely equal, to, the adhefion of that, molecula,.. 
to. the fieel, It may be readily conceived that when it attains, 
to this flate the bar, has the highelt degree of magnetiim,, | 
which it can acquire; itis alfo, that degree. which, ought,toy;-_ 
be giyen to bars defiined for making needles to the marer’s; ’ 
compafs. ) as Mahal en are 
To know whether a needle be magnetized to faturation, prac... 

tice feems to, furnith but one method, which is,,.to magnetize~ - 
it with bars of different fireneth. Ifa bar, for example, be 
fueceflively magnetized with bars the force 6f whieh is*as 
1 to 2, andif the ber the firit-time has the fame directive force 
as when magnetized. with the firongeft magnets, it appears 
that we may thence. conclude, with a great deel af probas 
bility, that the bar is magnetized to faturation.,. Theory furs. , . 
nifhes, us with a more direét method, whicls is, to find by); 
calculation what may. be the dircéting, force of a bar mag- 
netized to faturation, and)to examine whether the, refult, of}: 
this calculation be.agreeable.to experience.’ It jwas ,in:this 
manner that Coulomb proved, in the third volume, ofthe, , 
Memors.of the Inftitute, p. 176, that, if two bars of fteek, 
all the fides of which are homologous, thatis tofayy the cor-,: 
refponding {ides of which are in the fame ratio, be compared: ‘ 
with each other, thefe. bars, fufpesded, horizontally, as, the’, 
necdles of 2 compafs, will have. the,momenta of thew dizeat-:. 
ing forces.as the cube of one of, their dimenfions.., This) ree 
fult perfectly, agvees with. what has; been, found, by expente.- 
ments which aflords a new confirmation of the theory. 

in, the prefent memoir the author endeavours to-determine. 
the magnetic ftare of feveral bars united: in fucceffion one, 
above the other, or, vie amounts ta.the fame thing, to de- 
termine the,force of diffefent, bars’ in regan). to theic thicknels: 

But it may, be eafily conceived that, if the theory, adopted ct 
is agreeable, io nature, when two bars of great breadih,, and. |, 
very thin, are magnetized. to faturation, each, point magnet+, 
ized, in the,two. bars united, will experience,,on, the paft,of 4 
thefe two bars, an action almoft. double to, that which;the: } 
fame point would experience if each bar, magnetized ,to; fatam.\ 
ration were infulated. Thus, by uniting the/two bafs,.each 
of them ought to retain only a little more than half the mage» 
netifm which it had when ,infulated, fince.the adhefionjis ,; 

the 



French’ National In/ftitute. - 183; 

the'fame: for: ttvo bars as for one. This, indeed, therauthor 
proved by taking two bars of. a white temper or 80 milh- » 
metres (3514960: inclies) in length, a third of a: milli- 
nietre (o'01312 inch). in thicknefs, and. forty: millimetres 
(£5§748oinch) in. breadth. Experience-thowed that the ratio 

- of. the: momentum of the directing force of one infulated bar °- 
to,that of the fame) bar united, 1s as 185 to: 100,:or nearly, ° 
as may be feen, therratio of 2 to 1. : i" aps 
Buit- it may \be readily conceived that, iniproportion as bars « 

have niore thicknefs and Jefs breadth, asothe+fiaid condenfes ~ 
if@i§ ins the edges,and angles to which it is impelled inoone * 
direction; mithout-experiencing reaction, it nvudt then happen’ > 
that this ratio willbe diminrthed. In this *elpecét; experience > 
gaveja refalt.of great simpertanee to practices!) [tis a: ratio’: ” 
almioft con itant; fo that, if.a bar amallinetre)(o'03937 incl): 
in thicknefs be joined to another of the famethreknedss; if thefe> 
two bars be magnetized to daturation feparately;“and if they 
be, then magnetized together. united, the ratio’ of the*mos ' 
mentum of their-direciing forces: in. thefe ‘two: ‘cafes will: be » 
very nearly as 465 to: 100.) 42 i TSE 
This ratio takes place alfo, asitheory indicates, and as is 

confirmed by-expertence, whether the bars be hardened of a > 
‘white temper, or whether they be tempered to the fame de- 5 
gree of {pring, provided they are comparedin» the famerftate +. 
of temper and -hardnefs. ie Hart ti 

it,muft;however be remarked, that either by the method 
by which we magnetize, or fome other property of the mag- 
netie ‘fluid which theory bas not yet appreciated, when a bar 
very long compared with its other dimenfions is magnetized, : 
the whole fluid proceeds towards its.extremitiesin’an extent 
fo much narrower as the breadth and thicknefs of the barare: - 
lefs, and. as the degree of temper is greater. Between thefe 
two: parts-there is an interval which gives fearcely any fign of 
miagnetiims; whenee it happens, that by joining:two very long 
bars the preceding, law cannot have 'place, becaufe the action: » 
of the magnetifm of the two bars-united only caufes the mag- 
neti¢ fluid to flow back into the: parts which ‘gave no figm of» 
magnetifm;when each needle was intulated, 

It 1s only with needles then which give figns of magnetifm: ' 
throughout theit whole length that we ought-to find an ayree-! 
ment between experience and theory.)> It-isalways found, 
fonexample, that if the directive force of an infulated bar-ofr: 
two hundred millimetres (787400 inches) in length, what- 
ever may be its! other: dimenfions,, 1s tothe dircétive force of 
the fame bar, when united with one equal to it, as 165 to 
100; all fhorter bars will give the fame refult; cand all bun- 

dles 



186° French National Inftitute. 

dies formed of fuch bars will give, in regard to a bundle 
double in thicknefs, the fame refult. 

Theory idicates alfo, that when a bar is compared with 
itfelf in different ftates, whatever may be its dimenfions, if 
it be magnetized to faturation, its directive force ought to - 
be augmented with the coercive foree which kceps the mag- 
netic fluids feparated. Butas this coercive force is conflant for 
equal ftates of the ftcel, it thence refults, that whatever may » 
be the dimenfions of ‘a bar it will give a confiant ratio when 
its directive force is compared in two different ftates. » Here, 
allo, experience is agreeable to theory. Bars made from the 
fame piece of Englith {teel-plate, whatever their number and 
dimenfions, when hardened at a cherry’ red} gave directive 
forces greater than w hen brought down from a higher to that 
temper in the ratio of 24 to ro, which announces that the 
coercive forces are in the fame ratio. 

The fame bars brought to a blue temper gave, in regard to 
thofe brought down to a white temper, the ratio of "164 to 
100; but in this there is a little variety, -becaufe it is almoft ° 
impoffible to enfure the fame degree of tempering. 

In fteel of inferior quality there is {OH more advantage in 
giving it a greater degree of temper. The author found bars 
of German ftcel the coercive force of which, when they were 
tempered at a cherry red, was to the fame force, when brought 
from a hieher to the fami temper, as 34 to 103; but, on the 
other hand, this fteel brouzht to a white temper has a di- 
reétive force much lefs than ficel of the Englith plates. 
“Cl Coulomb has read to the clals only this firtt part of his 

memoir. 
The fecond part is defined to determine the curve of the 

magnetic denfities and its extent in bars of a white temper, 
in thofe brought back to the ftate of {pring, and in thofe 
brought down to white temper. The object of this refearch 
is verv interefting, either for conftruéting artificial magnets, 
or for fixing the ftate.and dimenfions of needles moft advan- 
tageous for thofe employed in the mariner’s compafs. The 
author found, for example, that when the bars are very long 
in regard to their other dimenfions, it is of advantage, after 
they are tempered almoft to a white, to bring them back to 
blue: for the excellent cylindric wires of fteel ufed in com- 
merce, when magnetized with the {trongeft magnets, have the 
fame direétive force whether they are tempered to a white or 
are brought back: to the ftate of blue {pring when their length 
is thirty-three times their diameter; but if they are much 
longer than thirty-three times their diameter there is a great 
advantage in bringing them to the itate of fpring; and on 

the 
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the other hand, when their length is much lefs than thirty- 
three times their diameter, there is a very great advantage in 
tempering them white. The caufes of thefe varieties will be 
detailed in the fecond part of this memoir; and it will there 
be feen, fays the author, that they only confirm theory, 
which he has always compared: with experience, in the ik 
ferent memoirs publifhed in the volumes of the Academy of 
Sciences and thofe of the Inftitute. 

Phyfics. 

C. Cuvier, fecretary, read the following notice: 

On ite Gas obtained from the Reduétion of the Oxide of Zinc, 
and the Nature of Charcoal. 

The aériform fluid obtained by reducing the oxide of zine ° 
by charcoal was ftated by C. Guyton to be a gafeous oxide 
of carbon, that is to fay, carbonic acid with excefs of bafe. 
Continuing to reafon on. this bypothefis, Guyton thought : 
that the fubftance found there in excels, being very much 
divided and weakly retained, ought to be very much difpoied 
to exercife its affinities, and that it could operate reduétions 
cold and in the wet way. Trials, however, made with folu- > 
tions of lead, mereury, and filver, did not anfwer his expeéta- ; 
tion. . The gas experienced no alteration in. thefe liquors; 
but when put in conta¢t with oxygenated muriatic acid there 
was a fpontaneous combuttion, and the gas, converted inte 
common carbonic acid by the acceflion of the oxy gen of the 
muriatic acid, became capable of precipitating lime water. 

Berthollet had a peculiar opinion in regard to the manner 
in which this reduction of the oxide of zinc takes place, and. 
which he explained by the compofition of common charcoal, 
which contains a large quantity of hydrogen. 

This doétrine he has endeavoured to eliablifh by a very 
extenfive diflertation on the nature of charcoal, and the dif- 
ferent products thence obtaincd. 

For this purpole he refumed all the labours of his prede- 
ccflors on charcoal, and fubjested them to a new examina 
tion. He has {fhown that) Lavoifier was not altogether exa& 
in his analyfis of the carbonic acid, becaufe at that period 
he was not well acquainted with the {pecitie gravity of oxygen 
gas, aud becaufe he did not pay attention to the water, of 
which the carbonic acid always contains a great deal. He » 
brings forward the proofs which C. Monge gave of this laft- 
mentioned fact, and has eftablithed, that common charcoal 
contains a large quantity of hydrogen and a little oxygen, 
He has fhown that this charcoal diftilled in a pneumato~ 
chemical apparatus gives carbonated hydrogen gas anly as 

long 
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Tong a8 its ox¥een isnot exharifted)! bedadfe a’ needed? 
latter fabftance is neceflary to produeethut eas; whieh col? 
fequently is'a ternary combiiiation! The refidutiin’ thén con? 
tains only carbon and a’ lefs quatitity of hydrogen than’ 
fimple’ heat’ can depriverit 6f} ahd thé diamidnd, Accordin 
to, Berthollet, differs from ealotnied charcoal! only by its 1 ng : 
colitaining hydrogen, and not,’ as Guyton itioughit; “bécaufe” 
the charcoal already contains’ oxyyeh. ‘ 

In regard to ihe different combinations which contain 
hydrogen and carbon, Berthollet divides them into, two 
claffes: the’ ternary, which contain Oxy ven, alfo'fuch as the. 
gas extricated ‘from fuer, that obtained fromi ‘metallic’ oxides’ 
with charcoal, and that!which carbonate of barytes produces 
with the falerne fubftance, ‘&c. 3-and the binary, which contain _ 
no'oxygen, ‘as the gas known undet the name’ of “olefying, 
that» extraéted from ‘alcohol and oul, and, in‘all probability,” fo 
that arifing from the’ decompofition of water by charcoal. ’ 
His method todeter mine w hether was contains oxygen or not,’ 
ishfimple and ingenious.’ It confifts in "general i in burning» 
the gas, and obfer ving whether the oxyeen it has confamed ! 
during its combuttion has been fufficient to protluce! the» 
refalts)) In the contrary cafe) the | gas burnt muft have slot f 
ready» contained a greater or lefs quantity of it. : 

Berthollet has ‘examined alfo: the’compofition of the’ car- 
boiic acid, not bya direct method, but by admitting as true” 
the. proportion which bet. correfpotided to all the experiments * 
which ‘his refearches required. 100 cubic inches of ‘this ‘ 
acid contain, according to Berthollet, 84 eubi¢ inches or 43 
grdins of oxygen, 16 grains of carbon; and from § to To graitis’ 
of water. 

In regard to thequeftion which gave rife'tovall this sabia” ‘ 
Bertholictconfiders: the gas ‘refulting fronmthe reduétion of 
zine, as ‘a ternary compound of carbon} oxygen and hydrogen, 
in the proportion of two parts of hydrogen,’ feven paris of ° 
carbon;and thirtystwo of oxygens!» 
-Wiile the French chemifis were difenfing this queftion ” 

with fo miich’activity, it engaged the attention of foreigners * 
alfoy "Mr. Cruick thank gave toothe gas ‘obtained the fame. 
name’as) Guyton, viz. oxide of carbon.’ He however faw 
water formed in all his experiments except one, where, by the 
natute of the-fubftances employed, no more‘ought to have’ 
beens produced than juft as much asthe carbonie acid pro- ’ 
duiced'at' the fame time could abforb’: thus the refults ‘of the ° 
Englifli-chemitt were, at bottom, the fame-as the laft made 
by Berthollet, though he employed the denominations of ” 
Sw be a 5 Se 
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Baviscribenet 4 , November 1801. 

palpitation analogous to thofe experienced by Heth of animals 

licable. diaeak T j ee a, 
The experiments alluded to were performed by the Af- 

kefian Society on the 4th inftant, being their fecond meeting 
for the prefent feffion. REPS. ret RN 

.. The battery conlified, of two troughs, each containing, 60) 
plates of filyer, and an equal number of zinc; in all 129, 
pairs of metallic plates, each 2} inches fquare, or containing. 
5x‘, fquare inches of furface, 2 
By means of this battery the Society deflagrated gold with, 

great facility. The gold in thin leaves was connected, with, 
one end of the battery, and, on being brought into contac, 
with the exterior plate of the other end to complete the circuit,, 
infiantly inflamed. The combattion only went on at thofe, 
points in which, the gold leaf and the plate were in contact, 
and ceafed entirely unlels the gold was kept advancing againtt, 
the plate, to fupply, by frefh portions brought into Sant atts 

3 the 
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the place of thofe burnt away. It is fingular that no oxide or 
refidue of any kind could be difcovered ; and it is probable 
that the gold was vo'atilized by the fame heat that occafioned 
its deflagration: this point, however, is to be further invef- 
tigated, when a Jarger portion of gold will be expofed to the 
action "of the Voltaic circuit, © to “determine with certainty 
whether the whole, or any part of it, 1s converted into vapour. 

in our number for September, we mentioned the combuf- 
tion of phofphorus by the Voltaic trough, which was effected 
by putting a fmall piece on the point tof an iron wire, and 
deflagrating the wire by bringing it in contact in the circuit.’ 
By fimilar teans the Society “exploded eunpowder. A fmall 
portion of it was difpoted i in the folds of fome gold leaf, which 
was then deflagrated in the manner already de{cribed, and 
inflamed the powder. 

CHEMISTRY. 

Anew fa& was mentioned at a late meeting of the Britifh 
Mineralogical Society, by Mr. Sandman, one of the mem- 
bers, and an excellent chemift. Some months fince, to one 
part of butter of antimony be added five parts of water: in- 
ftead of an inftant precipitation taking place, the mixture af= 
fumed the form of a thickith mafs, of fuch a confiftency, that 
it would not even pour from the veffel. After four months, 
the mixture began to clear itfelf, and threw down a quantity 
of very white {mall cryttals, fome of which ‘were laid’ before 
the Society. Their form could not be accurately determined, 
but feemed to approach the cubic. Whether they be a ryt. 
tallized oxide, or merely a muriate of antimony, has not yet 
been afcertained ; but the queftion is to be jnveftigated, and 
the experiment will be repeated on a large feale. 
The ingenious Mr. Davy, of the Royal Inftitution of Great 

Britain, has been occupied for fome time in a feries of expe-, 
riments upon tanning, which will foon be laid before the 
ublic. He has tried a number of woods and barks, befides 

thofe that have been hitherto thought exclufively adapted to 
the purpofe, and has met with feveral that contain the tan- 
ning principle in great quantity. His experiments will lead 
to a great faving in the expenfe of even oak bark, which it 
has been ufual to have picked and feparated from one part of 
the rind, which is found to-be, notwithftanding, as rich in 
tan as any other part of the bark. One circumf{tance re- 
marked by this chemift is curions: Acorns do not feem to 
contain in their natural ftate any portion of tan; but after 
being baked im a heat of about 212° F. they are found 
to contain a confiderable quantity. If they be overbaked, 
ey again Jofe that quality. 

The 



Meteorslogy.—Afironomy. 1gt 

' The fame chemift'is engaged in:analyfing the ink of the 
cuttle-fifh, The experiments are not finifhed, but from the 
progrefs he has made it appears to be carbon held in fome 
fiate of folution. 

Y METEOROLOGY. 
A phenomenon was feen to pafs Batan Rouge, on the 

MifGilippi, in the Jatitude of 31° north, on the night of the 
5th of April 1800, of which the following is the bett deferip- 
tion we have been able to obtain * :—It was firft feen in the 
fouth-weft, and moved fo rapidly, paffing over the heads of 
the {pectators, as to difappear in the north-eaft in about a 
quarter of a minute. Its apparent fize was that of a large 
houfe feventy or eighty feet long, and of a form nearly re 
fembling the annexed figure (Plate V. fig. 3.) 

It appeared to be about 200 yards above the furface of the 
earth, wholly luminoas, but not emitting {parks ; of a colour 
refembling the fun near the horizon in a cold frofiy evening, 
and which may be called a crimfon red. When pailing right. 
over the heads of the fpectators, the light on the furface 
of the earth was little fhort of the effect of fun-beams, 
though at the fame time, looking another way; the ftars 
were vifible; which appears to be a confirmation of the opi- 
nion formed of its moderate elevation. 

In pafling, a confiderable degree of heat was felt by thofe 
who faw it, but no electric fenfation. Immediately after it 
difappeared in the north-eaft, a violent rufhing noife was 
heard, as if the phenomenon was bearing down the foreft 
before it, and in a few feconds after a tremendous crath, 
fimilar to that of the largeft piece of ordnance, caufing at the 
fame time a very fenfible earthquake. ; 

Search being afterwards made in the place where the burn- 
ing body fell, every vegetable body was tound burnt or greatly 
feorched, and a confiderable portion of the furface of the 
earth broken up. 

; ASTRONOMY. 

Profeffor Bode, of Berlin, has received two letters from 
M. Piazzi of Palermo, in which that indefatigable obferver 
of the heavens declares that he is now convinced, as profeffor 
Bode is, that the ftar difcovered on the 13th of January laft 
is a planet, though owing to the faintnels of its light he at 
firft thought otherwife. [He adds alfo, that it will not be 
vifible cit Mombosher +. The German aftronomers propofe to 

* Communicated in a Ictter from W. Dunbar, E/q. (one of the gentle- 
men employed in running the line of demarcation between the United 
States of America and the Spanith fettlements) to Mr. swift, of Fen- 
church-fireet. : 

t Lo England the general belicf is that this fuppofed planet wil) torn 
@utto be a comet. ’ 

call 
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-eall this, new planet Juno, by analogy to the names of the 
-other planets ;. but M. Piazzi-withes that it fhould be‘ealled 
Ceres Fernandia, in-ailufion .to Sicily, which is-confeerated 
to Ceres, and to the name of the monarch .who at ‘prefent 
reigns over that country.) 0.5 6) 08) 

eed onmete STATISTICS. nie 
» Phe French minifler of the interior is now employed in 
-collegting materials. for a {tatiftic defcription-of France. An 
aecount~-of ‘fifteen departments has already been received, 
-fome of which ‘the minitter-has publithed.* The names of 
the departnieats, ‘refpeéting which memoirs have been re- 
‘ceived, are, Allier, Upper Alps, Aude; Cher, La Dréme, 
Hle-ct-Vilaine, Mont-Blanc, Orne, ‘Ourthe, Upper Saéne, 
Two Sevres, Tatn, Var, Vofves, and ‘La Vendée. Thefe 
memoirs, written by the prefécs of the different-departments, 
contain intdrefting faéts; ‘and curious details, refpeéting the 
different diftricts of France, and will forny the firft collection 
ef pofitive information refpeéting the ftaté of that extenfive 
country. a a pele he ie 
grid 7 \ BARTHQUAKE. 
“The following are the particulars of an earthquake which 

“took'place at’ Bologna, as’ infcribed in the regifters of the 
obfervatory, by.C. Ciccolinis 
“ -Phis morning (Otober 8) at 8 hours 52 minutes 53 fe- 
conds, the air being calm, the fky overcaft, and Reaumur’s 
thermometer at 13 0", I felt three ftrong fhocks of an earth- 
quake. ‘The direction of the firft was ‘from north-eaft. to 
fouth-weft: ‘the undulation’ vradually decreafed, when a fe- 
cond anda third fhock were felt in’ the fame direction as the 
firft.. Thefe three fhocks were in’ general tdken to be one; 
bat T was able to dittinguifh them exactly, as they continued 
half a minute; one of the clocks in’ the obfervatory having 
ftopped, i had “the ‘exa&t time of ‘the earthquake. Some 
chimneys were thrown down in the city, ohe of which had 
almoft beat in the ceiling of an apartment where the ce¢le- 
brated’ mathematician Soladini lodges. ‘The ‘remembrance 
of the exttnquakes which afflited the city ‘of Bologna almoft 
for a whole year, in’ 1779 and 780,’ occafioned ‘a general 
confternation. “It mult, however, be cdbferved,: that the ttate 
of the atmotphere was very different from what it-was at that 
period, the fun being then pale, the fky continually obféured 
by-clonds of 2 lead colour,’ and the horizon ‘darkened by very 
thick: fogs. « Lightning’ frequently fell,’ and igneous meteors 
appeared under different’ forms; and there ‘were above 80 
aurorze borealés. Nothing of the kind took place during the 
prefent feafon. The earthquake was felt, with: violence: at 
Catene and Ceuta, ° 

; 
NG OED ION, 
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XXXIV. On the chemical Knowledge which the Philofophers 

of the 16th and 17ih Centuries had of the different Gafes*. 

Mopern chemiftry has been of the utmoft fervice to 

the fcience of nature in general, by making us better ac- 

quainted with the finer fubttances of light, caloric, and, in 

particular, of the gafes; but very imperfect would be our 

knowledge of nature, very poor would be our harveft of new 

truths, and very infignificant would be our progrefs in our 

refearches refpecting nature, if we had not reafon, from the 

rapid advance which philofophy has made in modern times,’ 

to flatter ourfelves with the hopes of a more accurate know-' 

ledee of thefe finer fubftances. We fhould, however, be 

guilty of a very great error, if we afcribed the whole merit 

of this more accurate knowledge to the 18th century; for, 

though moft of the philofophers.of the two preceding cen- 

turiés either overlooked thefe kinds of gas altogether, or con- 

fidered them’ as common air corrupted and deprived of its 

elafticity, yet fome of them were more clear-fighted, and pe- 

netrated deeper into thefe fecrets of nature. 
If we pals over the remoteft traces which occur here and 

there in the werks of the antient writers, J. Baptift van Hel- 

mont feems to ftand at the head of thofe more acute-fighted 

philofophers ; for, though it cannot be denied that he dis- 

figured his valuable difcoveries by numerous fiétions, and 

concealed them under new and commonly barbarous names, 

which were for the moft part improper; yet he firft informed 

phyficians and naturalifls, and proved clearly by obfervations 

and experiments, that, befides the air which we continually 

breathe, there are other fluids, which, though they approach 

very near to the airin fubtlety, tranfparency, and particularly 

in elafticity, yet differ from it very much ; and, as they differ 

alfo from vapours, he has diftinguifhed them by the parti- 

cular name of gast. He endeavoured to eftublith the dif- 

ference between them by this circumftance—that as air nou- 

rithes fame, thefe fluids extinguifh itt, and even the vital 
flame §. He was acquainted alfo with the air of the cele- 

i From Géttingifches Fournal der Naturwiffenchaften, by J. F. Gmelto, 

Vol. 1. p- 4. 
‘ 

+ Ortas Medicine ; Amfterdam 1643. 4to. p. 73. 
+ Ibid. p. 163. : 
§ Ibid. p. 47-87. 95. 110. 1636 , 

Vou. XI. N brated 

No. 43- 
December 180%. 
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brated Grotto del Cane, near Naples*, as well as with the 
exhalations in mines, againft the pernicious effects of which 
cautions had been given long before his time by Andrew 
Libavius + and George Agricola t; and he knew alfo that 
they killed animals which had purpofely or accidentally been 
expoled to them, as well as imprudent perfons, and particu- 
larly miners. He was in particular acquainted with that gas 
which fome, becaufe it inflames when it comes in contact 
with a burning body, call inflammable gas, and which others, 
becaufe they confider it as an effential component part of 
water, name hydrogen gas; and he knew alfo that it had 
been obferved before him im mines by Libavius: he con- 
vinced himfelf that even eructations were of the fame na- 
ture, and that it formed a principal component part of 
fmoke: he Irkewie confidered flame to be only inflamed 
fmoke §. His knowledge, however, was not confined to this 
gas alone, for under the name of gas /ylveflre he was ac- 
quainted with nitrous gas, produced by the action of aqua- 
fortis when filver is diffolved in it |]; and he knew alfo, that 
when it came in contaét with the atmofphere it formed fiery 
red vapours. 

He was well acquainted alfo with the muriatic acid gas ; 
for what elfe could he underftand by that gas into which, to 
ufe his own expreffions 4, fal-ammoniac and aquafortis were! 
converted when mixed together and made luke-warm? He 
knew hkewife the fulphurous acid gas; for he fought in it, 
as a component part of the vapour of burming fulphur, the 
reafon why that vapour extiguifhes a lighted candle or taper 
when expofed to it. 

He had become acquainted alfo, different ways, with that 
gas which fhows itfelf m air in which various bodies, and 
particularly coals, have been burst **; and on that aeccunt 
he had given it the name of coal gas; though he had feen 
abundance of it in various places, and accompanying other 
hanomena, both in living human bodies, as for example in 
shee tt, and on a larger feale, as in wine and beer cel- 
jars, and during the effervefcence of different fub{tanees when 
acids were poured upon them tf, in the Grotto del Cane and 

* Ortus Medicine, p. 110. 163. 615. : 
+ Commcntat. Metallic. Francof. ad Moen. 1597. 4to, p. 297 
¢ De Natura corum que effluunt ex terra. 
§ Commenrat. Metallic. ut fupra, p. g21. 414-84. 
}| De Aquis Stygiis, ut fupra, p. 615. 424 

@q Ortus Medicine, p. 423. : 
** Lbid. p. 110. 106.110. 405, 406—437: Tumulus peftis, p. 55- 
ty Tbid. p. 116. 421. 431, 

t} lbid-p.424; and De Febribus, c. is. p. 43. 
5 other 
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ether fubterranean places *; and particularly in acid waters, 
from which it rifes in bubbles, and they are indebted to it, he 
fays, for all their healing qualities +. He remarks alfo of this 
gas [, that, as it extinguifhes the flame of a lamp or taper, it 
extinguifhes alfo the flame of life. He proved, by a very 
fimple experiment §, that the volume as well as the goodnefs 
of air is leffened by bodies burning in 1t; for, having placed 
a burning taper under a glafs in {uch a manner that it ftood 
three ‘retbed above the water in the veffel, he faw the water 
rife, aflume the place of the decreafing air, and at length 
extinguifh the taper. 

He had obferved alfo that an air could be produced from 
nitre, which he called fame gas, and which was dilen- 
gaged on coal being added to it ||; and he thence conjectured 
the prefence of vital air in that falt. He entertained alfo the 
opinion, which modern chemifiry has fupported by fo many 
conclufive proofs, that all thefe air-like fluids 4 are indebted 
for their form to the effects of fire, or, as we commonly fay 
at prefent, to caloric. 

It cannot, however, be denied, that Van Helmont confi- 
dered as different gafes thofe which differ only by accidental 
corruption, as the carbonic acid gas, according as it is drawn 
from this or that body, and in this or that manner; and that 
he confounded others, or did not make a proper diftinétion 
between them. Yet before Prieftley, moft of the philofo- 
phers who paid attention to this fubject, made no other dif- 
ference between thefe kinds of gas, than that fome of them 
inflame when brought into contaét with a burning body, 
while others inftantly extinguifh a flame. 

Van Helmont fufpected alfo, as appears clearly from his 
own words, the great fimilarity which, in regard to air, is 
found between flame and animal life. This was more clearly 
perceived by Thomas Willis** and Francis Sylvius de le 
Boé t+, a man whom few have equalled in genius or elo- 
quence ; for the latter fays, that, as flame requires more air 
than the quietly glowing fire of coal, in the like manner 

* Ormus Medicine. 
* + De Lithiafi, c. iv. p. 34. 
} Ortus Medicine, p. 163. 
§ Ibid. p. 84. 
| Tbid. p. 423. 
@ Ibid. p.72. 
“© Affectionum qua dicuntur hytterice et hypochondriace Pathologia 

fprfmodica, contra Refponfionem epiftolarem Nath Highmori, cui accefle- 
runt Exercitationes medico-phyfice due, &c.; Lugd. Bat. 1671. 12mo. 
Pp. §o—102. 

44 Dafputat. de Refpiratione, 4 69-73. 
Na breathing 
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breathing animals which breathe through reat lungs have 
need of more air than thofe which merely evaporate, that is to 
fay, than fuch was have no evident and real lungs; and as, 
in general, a ftronger fire requires a ftronger draught of air 
than a weaker, in the like manner a more active life requires 
quicker breathing, and a more fluggifh a flower: as air acts 
differently on flame according as it 1s more or Jefs clear, warm, 
or dry, in the like manner it aéts upon breathing and the 
vital flame: and, im the Jaft place, as flame burns more 
brifkly according as.it has free accefs to the air on all fides, 
and is weaker when the air is withheld, and is at length to- 
tally extinguifhed, breathing is expofed to the fame effects 
under the like circumftances. 

This Sylvius proved nothing by experiments, but he made 
it probable, according to his manner, that fourifh particles 
of nitre* floated about in the common atmofpbere; and 
approached fo near to the prevailing principles of the prefent 
day t, that he fuppofed fire (or caloric) was continually dif- 
fufed through the air. 

The celebrated: Spanifh mineralogift Alphonfo Barba was 
acquainted with thofe pernicious damps which arife fo often 
in mines, and which, though they refemble air in other re- 
fpects, have however an offenfive fmell, extinguifh lights, 
and deprive men, birds, and even fnakes, of their life t. 

Boyle, to whom natural philofophy in general is under fo 
many obligations, afcribed that mereafe of weight which 
metals acquire by calcination §, as he had frequently obferved, 
rather to the fire than to particles from the atmofphere, and 
was therefore very remote from that opinion which prevails 
in the prefent century, and which is fupported by fo many 
experiments; but he was at the fame time acquainted with 
the carbonic acid gas as it rifes from coral, when it effervefces 
with vinegar, from bread, cherries, grapes, pears, apricots, 
plums, goofeberries, peas, &c. when they ferment], and 
its highly pernicious efects on animals; as alfo with the in- 
flammable, as it partly occurs in abundance in many mines, 
for example, thofe of Hungary, partly as it arifes bya fo- 
lution of iron in diluted fulphuric acid or muriatic acid **, 

* Praxis Medicine, lib. i.c.21. § 111. 
+ Ibid. lib. iii. corr. § 47. 
+ Bergbiichlein, Frankf, 1726. part i. c, 2. p» 5—%. 
§ Deteét. penetrabilic. vitr. p. 296, 297- . 

* || Second continuation of Phyfico-mechanical Experiments, art. ii. 
exp. 11. art. lil. exp. I. 7. 10, 11- art. V. exp. ty 2. 13. 
q Examinat. of Antiperiftafis, Oper. b. ii. p.366. 
** Nova Experimenta Phyfico-mechanica de Vi Aéris elaftica, p. 152— 

154: New Experiments touching the Relation betwixt Flame and Air, 
Oper. b. iil. p. 255, 256. 

and 



On the different Gafes. 197 

and its property of inflaming when brought into conta with 
me. 
The latter as a highly pernicious kind of gas, abundant in 

coal-pits, is mentioned by Martin Lifter, Jeflop, and P. R. 
Moflyn; anda fire which took place in a coal-pit by the 
inflammation of fuch vapour is mentioned by Hodgfon*; a 
like vapour was found by Beaumont in other fubterrancan’ 
holes +; by T. Shirley ¢ above a {pring, and Wolfftriegel and: 
Vollgnad § in a fpring. Pope, in the firft volume of the 
Philofophical Tranfactions, gave a very lively picture of that 
corrupted kind of gas in a hole near the lake of Aenano; and 
L. A. Portius || and Leonhard 4 Capua 4, that of the Grotto 
del Cane and other caverns in the neighbourhood of Naples ; 
KE. Hagendorn ** and F. Hoffmann, the dangerous quality 
of air in which coals have been burnt ft ; and T. Birch, that 
of air which has been corrupted by the breath of animals tt. 
S. Ledelius mentions the death of a perfon which took place 
in a cellar filled with wine in a ftate of fermentation §§. This 
Bas, as it rifes both from fermenting liquids as well as from 
ixivious fults and earths, when they effervefce with acids, and 
in which, even at his time, Bernoulli fought for the caufe of 
this effervefcing |||], was perfectly well known to fir Chrifto- 
pher Wren 44. He relates a method by which fuch fluids 
can be collected and preferved in veffels; and he knew that 
the above gas is abforbed by water, and he diftinguifhes it 
very clearly from nitrous gas. Even the nitrous gas of the 
moderns feems to have been known to Huygens and Papin, 
for they relate *** that they obtained fuch a fluid from the 
mixture of fpirit of wine and fpirit of nitre under the receiver 
of an air-pump. 

* Philofophical Tranfaétions, vol. x. 1675, no..117.p. 39%, &c- Ibid, 
no. 119. p-450. Ibid, vol. xil. 1677. no. 136. p. 895. Lbid. vol. xi. 1676. 
no. 134. 

t+ Hooke's Philofophical Colleétions, 1679. 4to. no. 1. 
t Philofophical Tranfaétions, vol. ii. 1667. no. 25.p. 482. 
§ Mifcellan. Acad. Ct, Natur, Curiof gto. dec. i. Lipf. 1670. obferyat. 

wxxii. an. 4 && 5. Francof. & Lipl. 1676. obfervat. clxxi. 
|| Differcation, Variar. Venet. 1683. ii, 
@ Lezioni intorno alla Natura delle Mofete ; Napol. 1683. 4to. 
** Obfervat. ct Hiftoriar. Medico-praéticar. rarior. Centur. tres; Ru- 

dolft, & Goerliz, 1698. Svo. 
4+ Bedenken von dem tédjichen Dampfe der Holzkohlen; Halle 1716. 

8vo, 
t} Hiftory of the Royal Society of London for the Improvement of 

Natural Knowledge; London, gto. vol. il. 1668. 
§§ Ephemerid. Acad, Cafar. Nat. Curiof. dec. iii. an. 2. obf. 45. 
\\j| Differtatio de Effervef. ct Fermentatione ; Bafil. 1690. 4to. 
QQ Philofophical Tranfactions, vol. x. 1675. p. 446. **% Ibid, 
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At the fame period, I’. Slare and T. Willis afcribed * the. 
dark red colour of the blood to the air; and J. Mayow ¢, 
another Englifhman, with whom another Oxford phyfician, 
Henry Mund f, and alfo Willis§, L.M. Barbieri, and 
J. B. Giovanni |], concurred, made the whole ufe of breath- 
ing to confift in this—that the lungs of animals inhale from 
the atmofphere nitrous particles, which are diflufed over the 
animal fpirits and communicate warmth to the blood. 
J.N. Pechlin§, alfo, attributes the faculty of fome divers 
being able to remain longer under water to a greater quan- 
tity of nitre. From all this it appears that the phyficians of 
that period had a kind of idea of vital air, and its influence 
on the animal ceconomy. 
‘Stephen Hales, who made further progrefs by his nume- 

rous experiments in difcovering the fecrets of nature, placed 
beyond all douht, by a long feries of experiments, the elafti- 
city of thefe fluids as they are expelled from bodies by heat,. 
fermentation, corruption, and effervefcence, a power which 
was before obferved by Newton **, and at the fame time 
fhowed feveral and ingenious methodst+ how they could be 
obtained, preferved, meafured, weighed, and even handled. 
He remarked the inflammability of thofe which the inflam- 
mable bodies of every kingdom of nature yield by expofure 
to a {trong heat, the properties of others which arife from 
eflervefcing mixtures, and which fuddenly extinguifh flame. 
He obferved likewile, exceedingly well, the great difference 
of the nitrous gas which he obtained when he poured upon 
antimony agua regia, or {pirit of nitre; or the latter diluted 
with water [aquafortis] upon iron filings or quickfilver, and 
its property of forming red clouds with common air as foort 
as it comes in contact with it; and, by repeated experiments, 
that it abforbed a great portion of air; and alfo, that the 
oftener the experiment was repeated, the gas always ablorbed 
the lefs air; that feveral of thefe gafes were abforbed by 
water; how much the beft air is corrupted by the breath- 
ing of even the foundeft men, fo that at laft it is totally 

* Philofophical Tranfaétions for 1682, no. 204. Ibid. p. 92—94. 
+ Traétatus quinque Medico-phyfici; Oxon. 1694. 8vo. no. 1, 
+ Bisxpuscdreyia ; Oxon. 1680, Svo, 
§ Philofoph. Tranfaét. ut fupra. 
|| Spiritus Nitro Aérii Operationes in Microcofmum; Bonon. 1681. 

zz2mo. Differtation, fur la Fermentation fur le Nitre et fur Air; Tou- 
loufe. 1685. 12m. 

@ De Aéris et Alimenti Defectu; Kilon. 1676. 8vo, 
*# Optics; London 1701. 4to. 
++ Statical Effays; London, 8yo, third edit. 1783. vol. i, c. 6, and 

Vol, ilps 315.3575 

ey 
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enft for refpiration. He knew alfo the ammoniacal as well 
as the muriatic acid gas, and the fulphuric acid gas, and 
had learned, from his own experience, that the latter can 
be as ftrongly compreffed as common air, He knew alfo 
that metals increafe in weight by calcination, and again 
decreafe on being revived; for he found that red lead in the 
preparation had inereafed in weight about a twentieth part, 
and by a ftrong heat gave a great deal of air: his own ex- 
perience had taught him alfo that phofphorus, fulphur, and 
a tallow candle, abforb fome of the air in which they burn, 
as animals abforb fome of the air in which they breathe; 
though he afcribed the pernicious change which the air 
thereby experiences, not to the lofs it fuftains, but rather 
to the corrupt evaporation with which it is filled. He 
had obferved, though lefs perfe&tly, that phofphorus after 
combuftion increafed in weight by imbibing fomething 
from the atmofphere. He had difcovered that an aéri- 
form fubftance was contained in acidulous waters, and 
ae air was continually abforbed by plants in a healthy 

ate *. 
dn this difficult doctrine, however, he left a great deal to 

be explained by his followers; for he did not define and wag 
not acquainted with the difference of many of the gafes, and 
fome of them efcaped his notice altogether: The further illuf- 
tration of them was referved for the modern chemifts. Thus, 
in particular, the following authors have very much contri- 
buted to enlarge our knowledge of the carbonic acid :— 
Dr. Black in Medical and Philofophical Commentaries, by 
a Society in Edinburgh, vol. ii.; Dr. Macbride in Experi- 
mental Effays on Medical and Philofophical Subje&ts, Lon- 
don 1764. 8vo; T. Henry in his Experiments and Obferva- 
tions, London 1773. 8vo.; T. And. Emmer in Differtatio de 
Aére fixo feu Acido aéreo, Edin. 17843; and the Dutch 
naturalift D. De Smedt in Differtatio de Aére fixo, Ultraj. 
1773. 8vo. Among the Germans, N. J. Jacquin in Examen 
Chemicum Dottrina Meyeriane de Acido pingui, et Blacki- 
ane de Aére fixo refpeciu Calcis, Vindob. 1769. 8vo; and 
the late J. J. Well, in his Defence of Dr. Black’s Doétrine 
refpecting fixed Air, againft the Objections made by Wieg- 
leb, Vienna 1771. 8vo.; and on The Caules of the heatin 
of unflaked Lime, Vienna 1772. 8vo. Among the Ita- 
lians, F, F, Fontana in his Phyfical Refearches refpecting 
fixed Air, Florence 1774. 8vo. In Swifferland, Sol. Schinz 
in De Aére, cjus Specichus, pracipue de Aére fixo Lapidis 
calcarei, Turic. 1778. 4to.; and in Sweden, T, Bergmiin in 

* Sratical Elfays paflim, 
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De. Acido: aério.. Opufcula Phyfica, et Chemica, vok i. 
p- 1, &c. The Jaft-mentioned chemift fhowed alfo, im. his 
treatife De Analyfi Aquarum in his Opufcula, vol. i. p. 68, 
as did in England, Browgrigg in the Philofophical Tranfac- 
tions, vol. Ixiv. part 2. no. 393 and, in France, Venel in 
Mémoires prefentés 4 ? Academie des Sciences a Paris par dwers 
Savans, vol. ii, that itis to this acid that acid waters are 
principally indebted for their properties ; fo that feveral che- 
mical authors, fuch as Bergman De Aguis medicatis frigidis 
arte parandis, in his Opu/cula, vol. i. art. 6. p. 186; Venel 
in the work, above quoted; Rouelle in Roux’s Journal de 
Medecine, Chirurgie, &c. for. May 1774.3; Duchanoy Efai 
d’imiter. les Eaux, Minerales, Paris 1780. 8vo.; Laugier 
Mineralogie nouvelle, ou l Art de faire les Eaux Minerales, 
Sens 1786. 8vo.; Meyer, apothecary to the court at Stettin, 
in the Tranfactions of the Friendly Society of the Searchers 
into. Nature of Berlin, vol. iv. 1781. p. 3133 and the late 
profeflor K6flin in his Method of imitating the Water of 
Acid Springs by Means of fixed Air, Stuttgard 1780, 8yo., 
have defcribed the procefs by which they can be exceedingly 
well imitated. 

With the like care and ingenuity the following writers 
have examined the nature of the inflammable kinds of gas :— 
Volta, Lettere full’. Aria mflammabile delle Paludi, Milan 
1777; Senebier Recherches analytiques fur la Nature de 
LP Air inflammable, Geneva 1784. 8vo.;, Minkclers Mimoire 
fur T Air inflammable de diffcrentes Subjlances, Louvain 1784, 
8vo.; Motcheni E/ame intorno alla Natura e Proprieta dell’ 
Aria inflimmabile paludofa, Lucca 1788; Laffone in Mé- 
moires de l Academie des Sciences 2 Paris for the year 1766; 
Kirwan, Philofophical Tranfaétions, vol, Ixxvi, 1786. part, 
Gengembre in Mémoires prefeni.s 2 ? Academie des Sciences 
par divers Savans Etrangers, vol. x.; Raymond Annales de 
Chimie, vol. x. 1791. p. 193 Nieuwland, Deiman, Trooftwyk, 
and Bondt, Recherches Phyfico-chymiques, Amfterd. 8vo. 1792. 
no. I. The three laft, together with Lauremburg, examined 
the different kinds of inflammable gas. See Crell’s Chemical 
Annals 1795. vol, il. .p. 195. 310. 430; and 1796. vol. 11, 
p- 170 and 222. 

Refpecting the common nitrous gas, we have the following. 
works :—Fontana Recherches phyfigues fur la Nature del’ Air 
nitreux et de? Air dephogiftiqu:,; Paris 1776. 8vo.; count 
Morozza Lettre fur la Compofition du Gus mepbitique et du 
Gas nitreux, Turin 1784. 8vo.; refpecting Priefiley’s fo 
galled dephlogifticated nitrous air, Bochaute in Moemoires 
de? Academie des Sciences 2 Bruxelles 1783; and Deiman, 
Bondt, Nicuwland,: and Trooftwyk, Recherches Phyfico-chy-~ 
= miguesy 
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migues, NO. 2.17933 Tefpecting azote, profeffor Schmidt in 
Gren’s Journal of Natural Philofophy, vol. i, no. 3; and 
Wiegleb in Crell’s Chemical Annals, 1796, vol. 11. p. 4675 
Tefpecting the inflammable muriatic acid gas, _Weftrumb in 
Crell’s Annals 1790, vol. i. p. 3. 100. 

But this new field in the province of natural knowledge 
has been cultivated in a more, extenfive manner by the fol- 
lowing authors :—In Italy, Barbarigo in lis Sager Fifct, 
Padova £779. 8vo.; F. Fontana in, Memorie di, Matematica. 
é Fijica della Societa Italiana, Verona, 4to. vol. 1.17825 
Bucci Offrvazioni circail Flogifio e le différente Specie d Aria 
Jfecondo le moderne Scoperte, Pavia 1783. 8vo.; and Volta in 
Propofiziont ed Efperienze di Aérologia, Como 1776... In 
France, by Berthollet in Od/ervations fur ? Air, Paris.1776. 
12mo.; Bucquet in M.moires préfent.s 2 LP Académie. des, 
Sciences 4 Paris par divers Savans, vol, vii.; Corrinus Differt. 
JSijiens Hifloriam Aéris faéiitii, Argentor. 1776. 4to.; De la 
Metherie Effai analytique fur VP Air par et les différentes 
Ejpeces a’ Air, Paris 1785. 8vo.; Rouland Tableau bifiorigue 
des Proprietis et des Phénom>nes de l Air, confidere dans fes 
differens Etats et fous fes divers Rapports, Paris 1784. 8vo.3 
Sigaud de la Fond Effai fur diffirentes Efpeces d’ Air, gu’on 
defigne fous le Nom d’ Air fixe, Paris 1778. 8vo.; and Thou- 
venel Mémoire Chimique et Medicinal fur la Nature, les Ufages, 
et les Effets de P Air, et des Airs, des Alimens, et des Medtca- 
mens, relativement 4 Economie Animale, Ouvrage couronné 
par l Acad-mie de Touloufe 1778, Paris, 4to. In England, 
the anonymous author of a Treatife on the various Kinds of 
permanently elaftic Fluids or, Gafes, 1777. 8vo; P. Plunket 
Differtat. de Aére Mephitico, Edin. 1779; Cavallo on the 
Nature and Properties of Air; Cavendifh in the Philofophical 
Tranfactions, vol. lvi; and Higgins’s Experiments and Ob- 
fervations relating to acetous Acid, fixable Air, denfe in- 
flammable Air, &c. London 1786. 8vo. In the Nether- 
Jands, P. Von Trooftwyk and Deiman, Antw. op de Vraage: 
Wielke ayn de waarlyck onder|cheidene Soorten der luchtgely- 
kendé Vioeiftoffen, &v. Haarlem 1786. 8vo. And in Gers 
many, Achard in Nowveavx Mmoires de ? Acad, des Sci- 
ences d Berlin, 1781; Herbert De Aere Flutdifque ad Aéris 
Genus pertinentibus, Vieun. 1780. 8vo. ; Leonhardi Program. 
Aérologic phy fico-chemice recentioris prime Linee, Lipt.17813 
and Weber Ueber gemvine und durch Auflifung aus Korpern 
éntwickelte Luft, Landthut 1785. 8vo. 

But among thie philofophers who have endeavoured to ex- 
plain and illuftrate the nature of thele gafes by numerous 
experiments, made with great care, and accurately deferibed, 

. none 
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none have diftinguifhed themfelves more than Scheele and 
Dr. Prieftley. The former a native of Germany, but fettled 
i2 Sweden, invented very fimple proceties, yet well caleu- 
Jated to anfwer the pipet end, for examining thefe gafes, 
by which means he difcovered new kinds, and enevied the 
exiftence of thofe already known in a much clearer method 
than had been done before in his Abbandlung von der Luft 
und dem Feuer neb/t einem Vorbericht von T. Bergman, Upfal 
and Leipfic 1777. 8vo.; and in Kongl. Sven/k. Vetenfkap. 
Academ, Handling, 1774. p- 84. The latter, being furnifhed 
with a more extenfive apparatus, placed in a clearer point of 
view, not only the nature and differences of the gafes before 
difcovered, but difcovered new ones alfo. An account of his 
experiments may be feen in Experiments and Obfervations 
on the different Kinds of Air, London, 8vo. vol. i, 1774, 
vol. ii. 1775, vol. tli. 17773; Experiments and Obfervations 
relating to various Branches of Natural Philofophy, with a 
Continuation of Obfervations on Air, 8vo, vol. i. London 
4779, vol. ii. Birmingham 1782, vol. ili. 1790; Directions 
for impregnating Water with fixed Air, &c. London 1772, 
8vo.; Philofophical Tranfactions of the American Socicty 
4796. 

XXXV. An Account of fome Galvanic Combinations, formed. 
by the Arrangement of fingle Metallic Plates and Fluids, 
analogous to the new Galvanic Apparatus of Mr. Voit a. 
By Mr. Humeury Davy, Ledturer on Chemiftry in the 
Royal Infiitution*. 

I. Aut the galvanic combinations analogous to the new 
apparatus of Mr. Volta, which have been heretofore deferibed 
by experimentalifts, confift (as far as my knowledge extends) 
of feries containing at Jeaft two metallic fubftances, or one 
metal and charcoal, and a ftratum of fluid. And it has been 
generally fuppofed that their agencies are, in fome meafure, 
connected with the different powers of the metals to conduct 
electricity. But I have found that an accumulation of gal- 
vanic influence, exactly fimilar to the accumulation in the 
common pile, may be produced by the arrangement of fingle 
metallic plates, or arcs, with different {trata of fluids, 

The train of reafoning which led to the difcovery of this 
fact, was produced by the obfervation of fome phenomena 
relating to the connection of chemical changes with the evo- 
bution of galvanic power. 

® From Tran/sdtions of ibe Royal Sosiety of London for 1801. : 
t 
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It appeared, in feveral experiments, that feries of double 
metallic plates, incapable of aéting as galvanic combinations, 
when arranged in the proper order, with portions of water, 
were readily made to produce galyanic effects, by being al- 
ternated with acids, or other fluids capable of oxidating one- 
only of the metals of the feries. Thus, double plates, com- 
pofed of filver and gold, (metals which have been fuppofed 
to differ very little in their powers of conduéting eleétricity,) 
produced galvanic action, when placed in contaét, in the 
common order, with cloths moiftened in diluted nitric acid. 
And copper and filver acted powerfully with nitrate of mer- 
cury. 

Thefe faéts induced me to fuppofe, that the alternation of 
two metallic bodies with fluids, was effential to the produc- 
tion of accumulated galvanic influence, only fo far as it fur- 
nifhed two conducting furfaces of different degrees of oxida~ 
bility; and that this production would take place, if fingle 
metallic plates could be conneéted together by different fluids 
in fuch a manner, that one of their {urfaces only fhould un- 
dergo oxidation, the arrangement being regular. 

On this fuppofition, I made a number of experiments on 
different arrangements of fingle metals and fluids; and, after 
many various procefles, I was enabled to afcertain, that many 
of thefe arrangements could be made active, not only when 
oxidations, but likewife when other chemical changes were 
going on in fome of their parts. 2 

In defcribing the diflerent galvanic combinations formed | 
by fingle metallic plates and fluids, I {hall divide them into 
three clafles, following, in the arrangement, the order of 
time with regard to difcovery. 
- IL. The firft and moft feeble clafs is compofed, whenever 

fingle metallic plates, or arcs, are arranged in fuch a manner, 
that two of their furfaces, or ends oppofite to each other, are 
in contaét with difierent fluids, one capable, and the other 
incapable, of oxidating the metal. In this cafe, if the feries 
are numerous, and in regular alternation, galvanic influence 
will be accumulated, analogous, in all its effects, to the in+ 
fluence of the common pile. 

Tin, zine, and fome other eafily oxidable metals, aét moft. 
powerfully in this clafs of combinations. . 

If pieces of polifhed tin, about an inch fquare and 7, of 
an inch thick, be connected with woollen cloths of the fame 
fize, ,moiftened, fome in water, and fome in diluted nitrous 
acid,) in the following order—tin, acid, water, and fo on, 
till twenty feries are put together—a feeble galvanic battery 
will be formed, capable of acting weakly on the organs of 
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fenfe, and of flowly producing the (common appearances in 
water; the wire from the oxidating furface of the plates 
evolving hydrogen, and, the wire from the non-oxidating, 
furface (when of filver) depofiting oxide. ~ ‘ , 

In all cafes, when the batteries of the firft clafs are ere€ted 
perpendicularly, the cloth moiftened in acid muft be placed 

“ander the cloth moiftened im water; and, in this arrange- 
ment, as the acid is fpecifically heavier than water, little or 
no mixture of the fluids will take place. 
When zinc is employed, on account of its rapid oxidation in 

water containing atmoipherie air, three eloths fhould be ufed 5 
the firft moiftened in weak folution of fulphuret of potath, 
¢vhich is poflefled of no power of aétion upon zinc, and 
which prevents it from acting upon the water;) the fecond 
moiftened in a folution of fulphate of potath, of greater {pe- 
cific gravity than the folution of fulphuret; and the third 
wetted in an oxidating fluid {pecifically heavier than either 
of the folutions.- In this, cafe, if the order be as follows— 
zinc, oxidating folution, folution of fulphate of potath, fo- 
lution of fulphuret of potafh—yvery little mixture of the fluids, 
or chemical action .between them,, will take place; and an 
alternation of twelve feries of this kind forms.a battery ca- 
pable of producing fenfible effects. 

HI. The fecond elafs of galvanic combinations with fingle 
plates is formed, when plates, or arcs, compofed of a me-. 
tallic fubfiance capable of acting upen fulphurated hydrogen, 
or upon fulphurets diffolved in water, are formed into feres, 
with portions of a folution of fulphuret of  potafh and water, 
in fuch a manner, that one fide, of every plate, or are, is in 
contact with water, whilft the oppofite fide is ated on by, 
the folution of fulphuret. © Under thefe circumflances, when 
the alternation is regular, and the number of feries: fufi- 
ciently great, galvanic power is evolved; and water, placed in 
the circuit with filver wires, is acted on; oxide being depo- 
fited on the wire connected with the fide of the plate under- 
going chemical alteration, whilft hydrogen is evolved from 
the fide in contact with water. 

Silver, copper, and lead, are each capable of forming this 
combination. Plates made from either of thofe metals may 
be arranged with cloths, (moiftened, fome im water, and 
others in folution of fulphuret of potafh,) in the following 
order—mietal, cloth moiftened, in. fulphuret of potath, cloth, 
moifiened injwater, and fo on. , 

Eight feries will produce. fenfible- effects; and the wire 
from the top of the pile produces oxide. 

Copper 

—_s- 
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~ Copper is more active, in this clafs of batteries, than filver 3” 
and filver more active than lead. 

1V. The third and moft powerful clafs of galvanic batte- 
ries, conftructed with fluids and fingle metals, is formed: 
when ‘metallic fubftances oxidable in acids, and capable of 
aéting on folutions of fulpburets, are connected, as plates, 

~ with oxidating fluids and folutions of fulphuret of potafh, im 
fuch a manner, that the oppofite fides of every plate may be 
undergoing different chemical changes; the mode of alter- 
nation being regular. 

The fame metals that a& m the fecond clafs may be ufed 
in the third clafs; and the order. of their powersis fimilar. 
The pile may be erected in the fame manner as the pile with. 
zine in the firft clafs; the cloths moiftened in acid being 
feparated from thole moiftened in folutien of fulphuret by a 
third cloth foaked in folution of fulphate of potafh. 

Three plates of copper or filver, arranged im this manner, 
in the jaft order, produce fenfible effects; and twelve. or. 
thirteen feries- are capable of giving weak fhocks, and of 
rapidly producing gas and oxide in water ; the wire connected 
with the oxidating end of the apparatus evolving hydrogen; 
and the wire attached to the end ating on the fulphuret, 
depofiting oxide when compofed of filver, and generating 
oxygen when of gold. 
_ V. In all the fingle metallic piles conftruGed with cloths, 
the action is very tranfient: the decompofition of the acids, 
and of the fulphurets, is generally completed in a few mi- 
nutes; and, in confequence, the galvanic influence ceafes to 
be evolved. The arrangement of all the different feries may, 
however, (by means of an apparatus conftructed after the 
ideas of count Rumford,) be made in fuch a manner as to 
give confiderable permanency to their effects. “This appa- 
ratus is a box, covered with cement incapable of conducting 
electricity, and compofed of three pieces of mahogany, each 
containing grooves capable of receiving the edg¢s of the dif- 
ferent plates proper for compofing the feries,. One half of 
thefe plates mutt be compofed of horn or glafs, and the other 
half of metallic fubftances; and the conductors of cleétricity, 
and the non-conductors, mutt be alternately cemented into 
the grooves,:fo as to form water-tight cells. 
~ When the apparatus is ufed, thele cells are filled, in’ the 
galvanic order, with different folutions, according to the clafs 
of the combination ; and conneéted in pairs with each other, 
by flips of moiftened cloth, carried over the non-conduéting 
Ses ee 
A combination of fifty copperplates, arranged in this man- 
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ner, with weak folutions of nitrous acid, or nitrate of am- 
moniac, and fulphuret of potafh, gives pretty ftrong fhocks, 
rapidly evolves gas from water, and affects the condenfing 
electrometer. ; 

It does not lofe its power of action for many hours; and, 
when this power is loft, it may be reftored by the addition 
of {mall quantities of concentrated folutions of the proper 
chemical agents to the fluids in the different cells. 

From two experiments made on copper and filver, it would 
appear, that the fingle metallic batteries act equally well, 
when the metals made ufe of are flightly alloyed, and when 
they are in a ftate of purity. 

XXXVI Experiments on the chemical Produ€tion and Agency 
of Ekéiricity. By WitLttam Hype Wo.vasron, 
M.D. F.R.S.* 

Debs cis ai ws, she the power of Mr. Volta’s electric 
pile is now known to be proportional to the difpofition of 
one of the metals to be oxidated by the fluid interpofed, a 
doubt has been entertained by many perfons, whether this 
power arifes from the chemical action of the fluid on the 
metal; or, on the contrary, whether the oxidation itfelf may 
not be occafioned by electricity, fet in motion by the contact 
of metals that have different conducting powers. 

That the oxidation of the metal is the primary caufe of 
the electric pheenomena obferved, is, I think, to be inferred 
from the following experiments, which exhibit the galvanic 
procefs reduced to its moft fimple ftate. 

Exper. 1. Ifa piece of zinc and a piece of filver have each 
one extremity immerfed in the fame veffel, containing ful- 
phuric or muriatic acid diluted with a large quantity of water, 
the zinc is diffolved, and yields hydrogen gas, by decom- 
pofition of the water: the filver, not being acted upon, has 
no power of decompofing water; but, whenever the zinc and 
filver are made to touch, or any metallic communication is 
made between them, hydrogen gas is alfu formed at the fur- 
face of the filver. ‘ 
Any other metal befide zinc, which by affiftance of the 

acid employed is capable of decompofing water, will fuc- 
ceed equally, if the other wire confifts of a metal on which 
the ie, has no effect. 

Exper. 2. If zinc, iron, or copper, are employed with gold, 

* From the fame. 
1D. 
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in dilute nitric acid, nitrous gas is formed, in the fame man- 
ner, and under the fame circumftances, as the hydrogen gag. 
in the former experiment. . 

Exper. 3. Experiments avalogous to the former, and equally 
fimple, may alfo be made with many metallic folutions. If, 
for inftance, the folution contains copper, it will be precipi- 
tated by a piece of irou, and appear on its furface. Upon 
filver merely immerfed in the fame fokution, no fuch effect is 
produced; but as foon as the two metals are brought into 
contact, the filver receives a coating of copper. 

In the explanation of thefe experiments, it is neceflary to 
advert to a point eftablithed by means of the electric pile. 
We know that when water is placed m a circuit of con- 

ductors of electricity, between the two extremities of a pile, 
if the power is fufficient to oxidate one of the wires of com- 
munication, the wire connected with the oppofite extremity 
affords hydrogen gas. 

Sinee the extrication of hydrogen, in this inftance, is feen 
to depend on eleétricity, it is probable that, in other in- 
ftances, electricity may be alfo requifite for its convertion 
into gas. It would appear, therefore, that in the folution of 
a metal, electricity is evolved during the action of the acid, 

‘ upon it; and that the formation of hydrogen gas, even in that 
cafe, depends on a tranfition of electricity between the fluid 
and the metal. Se 
We fee, moreover, in the firft experiment, that the zinc, 

without contact of any other metal, has the power of decom- 
pofing water; and we cau have no reafon to fuppofe that the 
contact of the filver produces any new power, but that it 
ferves merely as a conductor of electricity, and thereby occa- 
fions the formation of hydrogen gas. 

In the third experiment alfo, the iron by itfelf has the 
power of precipitating copper by means, I prefume, of elec- 
tricity evolved duriug its folution; and here likewife the 

filver, by conducting that cleétricity, acquires the power of 
precipitating the copper in its metallic flate, 
The explanation here given receives additional confirma-. 

tion from comparative experiments which I have made with 
common eleétricity ; for it will be {cen that the fame transfer 
of chemical power, and the fame apparent reverfion of the 
ufual order of chemical affinities in the precipitation of copper 
by filver, may be effected by a common electrical machine. 

The machine with which the following experiments were 
conducted, confilts of a cylinder 7 inches in dianacter, with 
a conductor on gach fide 16 incheg long and 3! inches dia- 
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meter, each furnifhed with a fliding electrometer to reculaté 
the ftrength of the {park received from them. . 

Exper. 4. Having a wire of fine-filver, +, of an inch im: 

diameter, I coated the middle of it, for 2 or 3 inches, with 
fealing-wax, and, by cutting through in the middle of the 
wax, expofed a feCtion of the wire. The two coated extre- 
mities of the wire, thus divided, were immerfed in a folution 

of fulphate of copper placed in an electric circuit between 
the two conduétors; and fparks, taken at 4 of an inch di- 
ftance, were pafled by means of them through the folution. 
After 100 turns'of the machine, the wire which communi- 
cated with (what is called) the negative conductor had a pre-" 
cipitate formed on its furface, which, upon being burnifhed, 
was evidently copper; but the oppofite wire had no fuch 
coating. 

Upon reverfing the direction of the current. of eleétricity, 
the order of the phenomena was of courfe reverfed; the 
copper being fhortly rediffolved by affiftance of the oxidating 
power of pofitive electricity, and a fimilar precipitate formed 
on the oppofite wire. 

Exper. 5. A fimilar experiment made with gold wires 25 
ef an inch diarneter, in a folution of corfofive fublimate, 
had the fame fuccefs. ; 

The chemical agency, therefore, of common eleéricity is 
thus proved to be the fame with the power excited by che-> 
mical means; but, fince a difference has been obferved in 
the comparative facility with which the pile of Volta decom- 
pofes water, and produces other effects of oxidation and de- 
oxidation of bodies expofed to its a&tion, I have been at fome 
pains to remove this difficulty, and can at leaft produce a 
very clofe imitation of the galvanic phenomena by common 
ele&tricity. 

It has been thought neceffary to employ powerful ma- 
chines and large Leyden jars for the decompofition of water ; 
but, when [ confidered that the decompofition muft depend 
on duly proportioning the firength of the charge of electricity 
to the qnantity of water, and that the quantity expofed to its 
action at the furface of communication depends on the extent 
of that furface, [ hoped that, by reducing the furface of com- 
munication, the décompofition of water inight be effected by 
fmaller machines, and with lefs powerful excitation, than 
have hitherto been ufed for that purpofe; and in this hope 
I have not been difappointed. 

Exper. 6. Having procured a fmall wire of fine gold, and 
given it as fine a point as I could, 1 inlerted*it into a capil-- 
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lary glafs tube; and, after heating the tube fo as to make it 
adhere to the point, and cover it in every part, I gradually 
ground it down, till, with a pocket Jens, { could difcern that 
the point of the gold was expoted. 

The fuccefs of this method exceeding my expectations, I 
coated feveral wires in the fame manner, and found, that 
when {parks from the conduétors before mentioned were 
made to pafs through water, by means of a point fo guarded, 
a fpark paffing to the diftance of { of an inch would decom- 
pole water, when the point expofed did not exceed 54. of an 
inch in diameter. With another point, which I eftimated 
at zs's5, 4 fucceffion of fparks, 4, of an inch in length, af- 
forded a current of {mall bubbles of air. 

I have fince found that the fame apparatus will decompofe 
water with a wire +, of an inch diameter, coated m the 
manner before defcribed, if the fpark from the prime con- 
duétor pafles to the diftance of 4, of an inch of air. 

Exper. 7. In order to try how far the ftrength of the elec- 
tric fpark might be reduced by proportional diminution of 
the extremity of the wire, | pafled a folution of gold in agua 
regia through a capillary tube, and, by heating the tube, 
expelled the acid. ‘There remained a thin film of gold lining 
the inner furface of the tube, which, by melting the tube, 
was converted into a very fine thread of gold, through the 

~ fubftance of the glafs. ‘ 
When the extremity of this thread was made the medium 

of communication through water, I found that the mere 
current of ele&tricity would occafion a ftream of very fmail 
bubbles to rife from the extremity of the gold, although the 
wire, by which it communicated with the pofitive or nega- 
tive conductor, was placed in abfolute contact with them. 
Hence it appears that decompofition of water may take place 
by common eleétricity as well as by the electric pile, although 
no difcernible fparks are produced. 

The appearance of two currents of air may alfo be imitated 
by oceafioning the: electricity to pafs by fine points of com~ 
munication on both fides of the water; but, in fa&, the re- 
femblance is not complete; for, in every way in which f 
have tried it, [ obferved that each wire gave both oxygen 
and hydrogen gas, inftead of their being formed feparately, 
as by the electric pile. Y 

I am inclined to attribute the difference in this refpeé te 
the greater intenfity with which it is neceffary to employ 
common electricity; for, that pofitive and negative electricity, 
fo excited; haye each the fame chemical power as they are 
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2190 . Chemical Produétion and Agency of Eleéricity. 

obferved to have in the electric pile, may be afcertained by 
other means. 

In the precipitation of copper by filver, an inftance of de- 
oxidation (or phlogiftication) by negative eletricity has been 
mentioned: the oxidating power of pofitive eleCtricity may 
be alfo proved by its effect on vegetable blue colours. 

Exper. 8. Having coloured a card with a ftrong ifufion 
of litmus, I pafied a current of electric {parks along it, by 
means of two fine gold points, touching it at the diftance of 
an inch from each other. The effeét, as in other cafes, de- 
pending on the fmallnefs of the quantity of water, was molt 

*difcernible when the card was nearly dry. In this ftate, a 
very few turns of the machine were fufticient to occafion a 
rednefs at the yofitive wire, very manifeft to the naked eye. 
The negative wire, being afterwards placed on the fame fpot, 
foon reftored it to its original blue colour. 

By Mr. Volta’s apparatus, the fame effects are produced 
in much lefs time. 

Befide the fimilarity which has thus been traced between 
the efiects of electricity excited by the common machine and 
thofe obferved from the electric pile, I think it appears alfo 
probable that they originate from the fame fource. 

With regard to the latter, its power is now known to de- 
pend on oxidatioh ; fo alfo does the excitement in the former 
appear vere much to depend on the fame procefs; for, 

Exper. g. 1 have found, that by ufing an amalgam of filver 
or of platina, which are not liable to be oxidated, I could 
obtain no electricity. An amalgam of tin, on the contrary, 
affords a good degree of excitement. Zinc ats fill better; but 
the beft amalgam is made with both tin and zinc, a mixture 
which is more eafily oxidated than either metal feparately. 

Exper. 10. But, as a further trial whether oxidation afiifis 
in the production of electricity, I mounted a fmall cylinder, 
with its cufhion and conductor, in a veffel fo contrived that 
1 could at pleafure change the contained air. 

After trying the degree of excitement in common air, I 
fubfiituted carbonic gas, and found that the excitement was 
immediately deftroyed, but that it returned upon readmiffion 
of atmofpheric air. 

In conformity to this hypothefis, we find that the metal 
oxidated is, in each cafe, in a fimilar ftate of electricity; for 
the cufhion of the machine, by oxidation of the amalgam 
adhering to it, becomes negative; and, in the fame manner, 
zine oxidated by the accumulated power of an eleétric pile, 
or fimply by action of an acid, is alfo negative. ‘ 

This 
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This fimilarity in the means by which both electricity and 
galvanifm appear to be excited, in addition to the refemblance 
that has been traced between their effects, {hows that they 
are both effentially the fame, and confirms an opinion that 
has already been advanced by others, that all the differences 
difcoverable in the effects of the latter, may be owing to its 
being lefs intenfe, but produced in much larger quantity. 

XXXVIT. On the Prefenfation which Animals have of 
Changes in the Weather. By Dr. F. A. A, MEYER, at 
Gittingen *. 

i] SHOULD only repeat what bas been already long known, 
if T fhould attempt to prove that, by. the great enlargement 
of our knowledge refpeéting the natural hiftory of foreign 
animals, by means of various learned travellers, we are now 
enabled to explain, to the fatisfaction of the judicious natu- 
ralift, many phenomena, which occur among indigenous 
animals. The fenfations which take place in animal bodies 
before a change of weather, which animals exprefs by va- 
rious external appeararices, and which, without taking part 
in the difpnte whether animals are endowed or not with 
fouls, may be called a prefenfation, feem however to require 
confiderable explanation. 1am well aware that it will be 
impoffible for me to explain things which have not as yet 
been perfectly explained by men of the greateft knowledge ; 
but I am convinced that every thing which can contribute 
to the illuftration of an obfcure fubjeét deferves to be fub- 
mitted to a proof, and that it is of ufe to communicate even 
fingle obfervations on points concerning which fyftems can- 
not be formed till after the expiration of centuries. Con- 
fidering the fubje& in this point of view, I prefent the fol- 
lowing. 

Prefenfation may be admitted under three heads :—T. The 
prefenfation which animals have of dry fair weather. IT. The 
prefenfation which animals have of raigy weather. III, The 
prefenfation which animals have of ftormy weather. 

What regards the two firft claffes of the prefenfation of 
animals is taken from the Géttingen Pocket Almanac for 
the year 1779, the editor of which, as is well known, was 
at that enad counfellor Lichtenberg. In that work I found 
the moft authentic obfervations of the Jateft writers collected 

* From Magazin fur das Neucfte aus der Phyfid, vol. vii. 
O2 together. 
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together. The obfervations refpecting the third clafs I col- 
lected mvfelf. 

Firft, then, refpecting the prefenfation which animals have 
of fair dry weather. 

Clear, dry weather gencrally follows after wet weather, 
when the atmofphere has been freed from the vapours colt 
lected’ in it by their falling to the earth in rain.’ Clouds as 
well as rain are the means by which the air frees itfelf from 
the eleétric vapours that are continually arifing ; and if thefe 
again fall down, it appears very natural that animals, which. 
live chiefly in the open air, fhould exprefs, by various ex- 
ternal movements, the eafe with which they, breathe, and 
perform all the vital functions. From this principle it feems 
not dificult to explain the following obfervations : 

‘The fluttering of bats in the ev ening, beetles flying about 
on the highways, and the fporting of gnats towards “funfet, 
require no ssplapation, I i all only remark, what is alreatls: 
weil known to every obferver, that this prefenfation i is: highly 
ufeful to bats as well as to infects. Every fhower of rain 
would render it impoflible for them to fly, as their wings 
are not fecured by any oily matter again{t moifture: they 
would therefore be rendered much heavier by rain, and unfit 
for flying, and they could not be fo eafily placed again in. 
folds, which, confidering the ftructure of thefe animals, is 
abfoluiely neceflary, as when they have remained dry. 

‘The jame principle feems to be applicable to the high 
flight of larks and fwallows,. which perhaps haften to, the 
upper regions of the atmofphere becaute they are freer from: 
vapours and more {fuited to them, and becanfe the lower re- 
gions, being more loaded with vapours, afford them lels plea-- 
jure than thofe above. The infeéts alfo which they purfue 
for food take then, perhaps, a higher flight. 

The croaking of the green water- frow in ponds I cannot 
fufliciently expli IN 5 but it feems to exprels the pleafure 
arifiny from the greater quantity. of infects then flying about, 
and which they can catch with more eafe and convenience. 
But clear dry weather is not fo agreeable to frogs as the re- 
turn of warm weather. | If they make a noife in the time of 
cold rain, warm dry weather will follow. But if the dry 
weather proceeds fron. raw winds, and if warmth and rain 
fucceed, their noife may foretel rain; and therefore Lin- 
neus’s rule predicit pluviam will lofe nothing of its truth. 
He feems fo much the more to be right, as more raw than 
warm dry days take place in the climate of Sweden, I have, 
to my great Inconvenience, experienced the truth of his affer- 
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tion, on journeys which I was under the neceflity of conti- 
nuing for feveral days. 

That the weather-fith * (coditis foffilis) leaves the water 
quite pure during dry weather, and the green frog ¢ fits at 
the top of the glafs, may proceed from the lighter or heavier 
Htate of the atniofphere, particularly as the latter is remark- 
ably fond of cleanlinefs and moderately pure air. 

The aflembling of ravens in the fields, and the finging of 
the wood-piveon, may. be eafily accounted for from the above 
principles. 

I have never feen birds in good weather drefs their fea- 
thers with oil from their fat glands, in order to fecure them 
from rain; but I have obferved many do fo when the atmo- 
fphere was overcaft, and when there was an appearance of 
rain. I fhould therefore include this circumftance in the 
following clafs, did not experience admit alfo of another ex- 
planation, viz. that the birds, from the atmofphere becoming 
Jighter, hope for the {peedy arrival of dry weather, and there- 
fore anoint themfelves, and fecure their feathers from moiiture, 
that they may be able to fly higher than ufual with the lefs 
impediment. If the laf explanation ought not to be alto- 
gether rejected, as I do not think it can, we may admit of 
this obfervation; efpecially as all the experience of men 
worthy of belief allows of no reafoning to be brought 
againtt it. 

The expreffion of animals which fhow a prefenfajion of 
rainy weather may be explained partly from the increafing 

» weight of the atmofphere, partly from their manner of living, 
and partly from the want of moifture which is neceflary to 
their exifience. 

The reftlefinefs of domeflic cattle may proceed from many 
caufes. It is known that the atmofphere in fummer, before 
rain falls, is generally heavier, on account of the elcétric 
vapour that arifes. The infects which infeft cattle, and 
which mark this heavinefs, become then more numerous, 
and, getting into the f{talls where the cattle are kept, torment 
them and make them reftlefs. The afcending vapour has 
alfo perhaps fome influence on the fkins of thefe animals, 
which ceafes when the earth does not fuffer fo much vapour 
to elcape as before; or the air, too ftronely charged with 
ele&tricity, excites in them an unpleafant fenfation, It in- 

® So calied because kept in. Germany to foretel changes of the weather. 
When the weather is fine they continue quiet, but before a ftorm or rain 
are very reftiefs —Epir. 

+ This animal, though very common in many parts of Europe, is not 
found in England.— pir, 
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deed appears flrange to explain the fame phenomenon from 
two perfectly oppolite caufes, a want and an excefs of eleéctri- 
city ; but we know cafes of the like kind in medicine, fuch, for 
example, as that where the cramp and fleep produces atonia. 
People who have wounds or old ulcers feel, on a change of 
weather, @ contraction and burning in thofe pare and why 
fhould not fuch affections take place in animals? 

All thefe grounds taken together will be fufficient, in my 
opinion, to explain why horfes and affes rub themfelves, 
fhake their heads, and {nuff the air by turning up their nofes; 
why affes bray much, and jump about ; why cattle ferape up 
the earth, and {lamp with their feet; and why fwine, though 
not hungry, eat greedily and dig up the earth a great deal 
with their fnouts. The refileffnels, running about, *feraping 
with the feet, and eating grafs, among ‘dogs ; and moles 
continually throwing up the earth, can all be deduced from 
the fame; as well as the cats drefling thenifelves. 

I have remarked that cocks crow on every change of 
weather, befides at the ufual time. They as w ell as pigeons 
haften to their places of fheltcr in order to be fecured againtt 
the rain, the approach of which thev muft be fenfible of, by 
the continually increafing weight of the atmofphere. 

The caufe of fowls, pigeons, quails, and other birds, wafh- 
ing themfelves, appears to me to be a certain heat or itching, 
which they with by thefe means to remove. 

Swallows, in all probability, take a low flight on the ap- 
proach of rainy weather, becaufe the eleétric “atmofphere i 13 
too heavy for them, and becaufe they have not fufficient — 
ftrenoth to’ mount Be it, But cranes, as being flronger 
birds, employ all their ftrength to rife above it, and therefore 
fly fo high. 

I have remarked in ravens, that their croaking, unlefs 
when they fmell carrion, proceeds from fear. They obferve 
perhaps, by the atmofphere {till becoming heavier, that a 
ftorm highly difagreeable to them will foon take place, and, 
therefore they croak, and attach themfelves to trees; and when 
they are ftariled bv any thing uncommon, they take a high 
flight, making a loud cry. They eafily difcover their perle- 
cutors among men, and always cry with a loud noife as long 
as they think they are purfaued by them. 
That jackdaws, on the approach of rainy weather, flap their 

wings, and pick their feathers with their bills, may be ex- 
plained partly by an unpleafant fenfation before rain, and 
partly from the flate of the atmofphere. 

To the before-mentioned itching or burning fenfation I 
refer alfo the bathing and plunging “of water-fowl. That the 

birds 
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birds of the foreft fhould haften to their nefis is very natural, 
as from the ftate of the atmofphere they muft apprehend 
rain. 

The crying of peacocks, except at pairing time, appears 
to be a phenomenon analogous to the crowing of cocks. 
I bave often remarked it on a change of weather, and often 
even on a change of wind. 

That ftorks and cranes place their bills under their wings, 
is a phenomenon remarked alfo among domeltic fowls when 
they fly to their roofts to fecure themfelves againft rain. Their 
pecking their breafts feems to fignify an itching fenfation in 
that part of their bodies. 

The croaking of the male green or tree frog fecms to 
denote an unpleafant fenfation, for in fine weather I never 
heard them fend forth the fmalleft cry. But the appearance 
of toads implies a pleafant fenfation, as thefe animals are fo 
fond of living in ditt. 

Ants labour with great diligence, and bees hafien home, 
and do not fly far from their hives, becaufe they follow their 
inftinét. The former endeavour to complete their habitations 
and to fecuréthemfelves better againtt ram, and. perhaps to 
lay up provifion for the rainy feafon, The latter haften home 
to their hives, and fly no more abroad, becaufe the wet would 
impede them in their flight and labour. 

Gnats (conops) come into houfes to fecure themfelves from 
rain, which would impede their flight, and there they attach 
themfelyes to the Jegs to procure that nourifhment which is 
denied them without. 

The increafed biting of fleas T cannot explain, as the na- 
tural hiftory of thefe infects is as yet too ob{cure. 

Earth-worms creep from their boles through inftinét, as 
they can move themfelves forward ovily upon earth that is 
flippery. 
A prefenfation of florms I have obferved only among the 

perfect of the mammalia, and as yet but among two, viz. 
man and the dog. Both thefe feem to have a fenfe of the 
increafed electricity of the atmofphere. It appears in general, 
that the more imperfect animals remark only the approach 
of dry weather; the more perfect, the approach of rain; and 
the moft perfeét, the approach of forms. All animals, per- 
haps, with their external fenfes, and all plants by their or- 
gans, are fenfible of the variations of the weather: but plants 
are not here my object, and itis not neceffary to prove the 
influence of the weather on them, as it is fufficiently appa- 
fent to every obferver. Here I allude only to the external 
expreffion of internal fenfations, as may be feen by the ad- 

O 4 duced 



216 Prefenfation of Animals of Changes in the Weather. 

duced inftances ; elfe one might confider the fhutting and ex- 
panding of many plants as foreboding variations of the weather. 

The dog, on the approach of rainy. weather, expreffes figns 
of uneafinefs; feratches himfelf, becaufe the fleas then bite 
him with more violence; digs up the earth with his feet, 
runs round, and eats grafs: he is accuftomed, however, to do 
the latter when he is very hot, perhaps to cool himfelf, and ~ 
in general a ftorm follows foon after. Before a ftorm he eva- 
porates more ftrongly, fo that his fmell becomes intolerable ; 
he creeps in a dejected manner to his mafter, and lies quiet. 
The cat alfo feems to have this in common with the dog, that 
fhe creeps to her mafter alfo on the approach of a ftorm. But 
all thefe phenomena require a further explanation. 

The moft perfeét of ali animals, man, is on the approach 
of ftorms only fubjeét to certain unpleafant fenfations; but 
thefe muft teach him, in the moft ftriking manner, that his 
ipiritual part, even though it difengages itfelf fo much from 
oppreflive cares, is irremediably connected here below with a 
fluggifh body, which frequently exercifes tyrannic fway over 
the foul. Men in a found flate of health are fubjeéted, on 
the approach of ftormy weather, to a heavinefstof body and 
mind, a want of capacity to perform their ufual occupations, 
@ yawning and relaxation, which are highly difagreeable. 
Thefe are often accompanied alfo with a fenfation of heat. 
All thefe phenomena appear in fome more and in others lefs, 
and in fome do not take place at all: but the laft cafe hap- 
pens very rarely. Sick perfons, or thofe whofe juices are 
corrupted, experience, befides the above, an itching heat in 
thofe parts of their bodies which are covered ; and many who 
have old wounds, ulcers, and the like, have in thefe uncom- 
mon fenfations. Many of thefe may be afcribed to perfpira- 
tion checked by the great beat; though, as Weikard, a phi- 
lofophic phyfician, afferts, the want of eleétric matter in the 
body may have fome fhare in them alfo. 
When ftormy weather happens in winter, thefe fenfations, 

as well as the before-mentioned prefenfation of animals, do 
not take place ; at leaft no one has ever obferved them. This, 
in all probability, arifes from the influence of the feafon. 

I muft conclude this effay with requefting, that what I 
have here faid may be coifidered, as it really is, an hypo- 
thetic explanation of well known fatts. 
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AXXVIIT. Account of a Journey from the Fortrefs of Sever- 
naja, at the northern Foot of Mount Cauca/us, to Choy im 
Perfia; with a Defcripiion of Teflis, the Capital of Georgia. 
By P. F. ENGELMan™*. 

Ww E fet out on the rgth of January, and croffed the 
Terek at Mofdok, accompanied by the Perfian ambaffador ¢ 
with his attendants, and having in our fuite two officers and 
fix Coffacs of the Caucafian legion, and. an interpreter for 
the Perfian, Turkith, and Georgian or Grufinian language. 
The caravan confifted of twenty-three horfes for carrying 
our baggage, and twenty-feven riding-horfes. The ae 
company were on horfeback, becaufe it 1s not poffible to 
travel through the mountains in any other manner. By way 
of efcort through the narrow defiles to the borders of Georgia, 
we were furnithed with a guard of fifty regular Coflacs and 
fixty chaffeurs. 

On the 15th we croffed the Leffer Kabarda, which is ruled 
by feveral princes fubje&t to the Ruffian government, and 
mext day arrived at Wladi-kaukas, a fortrefs lately con- 
ftruéted at the bottom of the higher Cancafian ridge, in 
order to protect our communication with Georgia; from 
which we proceeded on the 17th to afcend the mountains. 

Caucafus, which the Perfians, Indians, and Arabians call 
Kukas, extends from the Black to the Cafpian fea. This ridge 
of mountains we had to crofs in its whole breadth to the ca- 
pital of Georgia, from which the chain proceeds to Anatolia 
and along the Euphrates. Its greateft length is from the mouth 
of the river Kuba to Derbent. A chain of fnow mountains 
runs along the middle of this ridge from the Black to the 
Cafpian fea. Two rivers flow from thefe {now mountains in 
this neighbourhood ; one of which is the well-known Terck, 
that throws itfelf into the Cafpian fea below the Ruffian for- 
trefs of Kiflar; the other, called Aragui, runs towards the 
fouth, and falls into the Kur near the town of Zcheta, at the 
diftance of about fifteen werfts from Teflis. Along the Kur 
and the Terek a commodious road was confiruéted, about 
two years ago, in order to open a free communication with 
Georgia; and this route in the fummer-time is paflable for 
carriages ; but in the winter it is not poflible to travel in that 

* From Neue Nordifche Brytrage, by profeffor Pallas, vol. vi. 
+ The author accompanied, as conduétor of the caravan, prince Ta~ 

mara, who was fent to Schiras and Lpahan on a political million, but 
who, on account of fume circumftances which took place, did not proceed 
thither. 

manner 
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manner through the {now mountains, as the road between the 
mountains is covered with fnow, and the travellers are obliged 
to pafs over ridges and eminences which are practicable only 
for perfons on horfeback or on foot. Along this road the high 
rocky mountains rife in pyramidal forms, and like two walls 
of rock on each fide ; the valley, which forms a pafiage between 
them, where broadeft may be about 300 yards. The people 
who inhabit the country in the neighbourhood of this road, 
yn the mountains, and fometimes on the river Terek, where 
the fituation of the mountains will admit of it, are called 
Offi or Offetines. ‘Phe former name was known in antient 
times, and is {till ufed among the people themfelves, but by 
the Ruffians they are called Offetinzy. Thetr Janguage has 
no affinity to any of the Afiatic dialeé&ts but the Perfian. 
Thofe who live to the north are ftill pagans, and worfhip 
dogs, cats, and various other animals which have been ftruck 
by lightning. Their habitations are all like fortrefles, and 
furrounded by antique round towers, &c. 

On the 18th we arrived at the {now mountains, after 
being attacked at a narrow pafs on our way by the above- 
mentioned Offetines. Fhe pretended canfe was, that they 
demanded toll from us; but, as it had been fettled by all 
the princes refiding among the mountains, that every thing 
belonging to Ruffia fhould be fuffered to pafs free, our com- 
mander would not comply with their demand, nor pay them 
a fingle farthing. When the Offetines found that they could 
obtain nothing, they began to roll down on us aftonifhing 
Jarge maffes of rock; and they difcharged alfo their fire-arms, 
but without doing us any hart. Our ambaffador, however, 
was fo incenfed, that he commanded 60 of the chaffeurs and 
150 of the Coffacs, who formed our efcort, to march againft 
them; but they could not reach them but by a circuitous 
route of about forty werfts. When the Offetines faw that 
this party were going round to attack them in the rear, they 
folicited forgivenefs, and fuffered us to pafs unmolefted. 

On the 19th we continued to afcend the fnow mountains, 
where we were much aftonifhed at the fudden change of the 
élimate. Hitherto the weather had beem temperate, and we 
had enjoyed the moft beautiful views, highly picturefque on 
account of the different colours of the rocks, which in many 
places were ornamented with a fort of cryftallized figures. In 
the month of March, Caucafus muft be a real paradife; for 
the cyprefs-like juniper trees, the cheftnut, and other beautiful 
trees, are every where found mixed in the moft agreeable 
manner. Travelling, however, through the {now mountains 
was not fo pleafant. Where we crofled them they confifted 

of 
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of about five ridges running parallel to each other, the mid- 
dlemoft or bigheft of which rofe above the clouds. Each 
ridge is from a half to three quarters of a German mile in 
breadth, When we reached the furamit of the firft moun- 
tain we experienced a moft violent cold, and the fhow lay on 
the ground above an arfchine and a half in depth. As this 
mountain was not very fteep, we pafled it without much dif- 
ficulty. When we reached the bottom we had to crofs the 
river Terek ; but'no bridge was neceflary, for the river 15 
continually frozen, and the ice is covered by fnow accumu- 
lated for many years, and which never diffolves in funmer 
however hot the weather may be; and if it were not for the 
prodivious noife which the water makes, no one would fufpeét 
that fo rapid a {tream flows under it. 
We then paflid the fecond ridge, which however feemed 

to be far more dangerous, as it is remarkably ficep. When 
we had afyended half way the road became fo narrow, that 
between the perpendicular rock on the one fide, and the pre- 
cipice, more than 400 fathoms in depth, at the bottom of 
which is the bed of the river, only two or three feet were left 
for us to pafs. While in this fituation a violent wind 
arofe, as is commonly the cafe, and drove down a prodigious 
quantity of fnow, which, as misfortune would have it, felt 
upon our ambaffador, his fteward, and a riding boy, and 
hurried them all together, with their borfes, to the bottom. 
Luckily there happened to be in this place a projection of 
rock, on which they all three fell; but fo covered with {now 
that for fome minutes they could not be feen, until they bad 
forced their way from the fnow with their heads, We im- 
mediatély let down to them, by means of ropes, a few Coflacs 
and Offetines, who are very expert on fuch oceafions. Thefe 
people, having defcended in this manner at leaft 140 fathoms, 
helped the ambaffador and the other two perfons from the 
fnow, and, having made them falt to ropes, they were drawn 
up without any further accident. Amidit fear and terror we 
proceeded with the caravan through this dangerous place, 
dreading every moment that a new fall of {now rolling down 
from the mountain would hurry us to the bottem of the pre- 
cipice. By the protection of Providence, however, we were 
preferved, and arrived in fafety at the top of the mountain, 
Our ambaffador was not hurt by his fall, but ereatly fright- 
ened. Two of the horfes, coutrary to all expectation, found 
means to clamber up the fteep fide of the mountain; and 
though they often fell among the fnow fo that nothing of 
them was to be feen except the head, they made their way 
through it; but the third was too weak ; and while exerting 

the 
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the laft remains of his ftrength by a fudden fpring, he fell 
back and rolled down the precipice, fo that we faw no more 
of him. 
We now defcended the mountain, the road being neither 

very fieep nor long, till we arrived at the next ridge, which 
is, as it were, placed upon the former. This third and highett 
{now mountain was fo fteep that we almoft defpaived of being 
able to pafs it. We found it now impoflible to ride; for, 
though the road was here and there two fect in breadth, we 
were frequently obliged, for the difiance of half a werft and 
more, to clamber over the rocks fometimes up to the middle 
in fhow, When we had at Jeneth, with great labour, pain, 
and fatigue, got to the fummit, we obferved the clouds rolling 
under us, and could no longer fee any thing of the furtound- 
ing country. We now travelled above an hour, involved in 
a fort of thick fog, expofed to the wind and fnow, and to a 
more penetrating cold than we ever remembered to have 
experienced at Peterfburgh. 

When we began to defcend from this high ridge, and had | 
got about half way down, three of the mules Jaden with the 
fervice of filver plate deftined as a prefent to Perfia, fell inte 
a {mall fiffire near the road, which at firft, as we faw their 
heads above the {now, did not appear to be of much confe- 
quence. Thefe animals, however, exerted their whole ftrength 
to extricate themfelves, and two of them were fortunate 
enough to fucceed; but the third, which had approached 
too near to the declivity of the mountain, by its exertions 
fell deeper into the fnow, and, getting {till nearer and nearer 
to the edge of the precipice, rolled down the fide of the moun- 
tain to the depth,of about 400 fathoms from the road. The 
boxes containing the plate broke loofe by the violence of the 
fall, one rolling down on one fide and the other on the other ; 
and one of them, being dafhed againft the projecting point 
of a rock, burft in two; but the other fell unhurt on a {mall 
eminence which was at the diftance of two hundred fathoms 
from us. In that fituation we were obliged to leave it, as it 
was impoffible to approach it on account of the fteepnefs of 
the mountain. A Grufinian (Georgian) prince, whom the 
czar fent to meet us on the frontiers, promifed, as foon as 
the weather would permit, and the new fnow fhould be 
melted, to take proper care that the Offetines in the next 
village fhould bring up the box which remained whole, and 
alfo collect the feattered plate which had fallen from the box 
that had burft, and which could not fink into the old hard- 
ened {now, as it is fo ftrong even in fummer as to bear the 
weight of a horfe. On our return, indeed, one of the boxes 

with 
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with the plate was brought to us at Teflis, and all the plate 
which had fallen from the broken one was again found, ex- 
cept fix gilt filver difhes, with one large and two dozen of 
fmall filver fpoons; of the gold deffert fervice, feven knives 
and fome {mall difhes were recovered ; and, of the gilt, thir- 
teen knives and fome forks *. 

Having again proceeded on our journey, we at. length, 
about one o’clock in the morning, after great pain and diffi- 
culty, on account of the fnow, which was continually rolling 
dowi: from the mountain, arrived without further accident 
at a village at the bottom of the ridge diftant about eighteen 

; 2 fos} . > 
wertts, which had coft us eighteen hours labour from the village 
where we had fpent the preceding night. This village was 
one of the pooreft and moft wretched in all Georgia; but to 
Us it was a welcome place of refrefhment, where we remained 
during our twentieth refting day, and, after three days journey 
more, arrived in fafety on the 29d of January at Teflis, the 
capital of Georgia. This place we reached at midnight; and 
though it was fo dark that we could not fee a yard before us, 
we concluded from the dirt and narrownefs of the ftreets, 
and from the difagreeable effluvia which affailed us from 
every corner, that, when day-lght appeared, we fhould find 
ourlelves neither in a Berlin nor a Drefden: and this indeed 
was the cafe, as will appear from the following defcription. 

But we fhall here firlt give a fhort view of the province of 
Tuoletti, which we radvetitd in our way from the {now moun- 
tains to Teflis. At about the diftance of twenty-five werfts 
from the fnow mountains the country begins to be exceed- 
ingly pleafant, as the mountains gradually become lower, and 
are covered with wood to the tops. ‘The valley along the 
river, which forms the principal paffage from Ruffia to 
Georgia, {till- grows wider the nearer it approaches the ca- 
pital; fo that, where the Aragui difcharges itfelf into the 
Kur, which runs through Teflis, about twenty werits from 
that city, the breadth of the valley is from five to feven 
werfts. In other places its breadth varies from a half to a 
whole werlft, and is every where interfperfed with the moft 
beautiful groves of beeches, cheftnut, apple, and pear-trees. 
Between thefe fruit-trees vines fhoot up, and the brufh-wood 
is of that kind generally feen in Europe. Through this. 
woody vale the Aragui flows in different branches, and the 
route in winter and the end of fummer goes through the 
woods. No profpect more beautiful can be conceived than 

* As thefe articles were deftined ds a prefent to an eaftern prince, who 
ate rice with his hand, tt does not appear that they would have been of 
much ufe to hum. 

that 



22% Account of a Journey to Chay in Perfia. 

that of the mountains on each fide of this valley. At about 
the half of their height lie in general the villages, which, 
Oe to the Affatic mode, are built with flat ls 
Where any of the princes refide, the village is furrounded 
with a high wall, ftrengthened by old round turrets. In 
this manner, two or three villages often lie one above the 
other, each having its gardens and fields laid out on the de- 
elivity of the mountain; fo that it appears wonderful how it 
is poflible to cultivate tend) Rivulets every where fall, in 
the form of cafcades, from the rocky brows of the mountain ; 
and this diftri@, in an amphitheatrical form, extends above 
fixty werfis * with the moft agreeable variety; fo that a more 
beautiful land{cape can hardly be found either in Swifferland 
or Italy. 
When compared with this beautiful neighbourhood, Teflis, 

the capital, makes a very poor appearance, It is about eight 
werfis in circumference, and is divided into two parts by the 
river Kur, which flows through it. The principal part of 
the town lies on the declivity of a high mountain, which ter- 
minates at the river with rocky banks of from eight to eleven 
fathoms in height. On the land fide it is inclofed by a wall, 
built in the old form, eight fathoms in height, and at the 
diftanee of every fifteen fathoms ftands a large Sonat tower 
which fupplies the place of a baftioa, On this fide, the city 
has three gates; and towards the mountain, w hich rifes al- 
mott perpendicularly bebind the wall, it is prote&ted by an 
old cattle, which is exceedingly ftrong, and which exhibits 
the true old method of building. This caftle is fituated at 
the elevation of at leat two hundred fathoms above the level 
of the city. The other part of the city is conne&ted with 
the former by means of a wooden bridge, which 18 only 
twenty-five fathoms in length; as the river Kur, though in 
other places from a hundred e two hundred and eighty ia 
thoms in breadth, is here confined on both fides by high 
rocky banks, fo that it never can become broader; and its 
real breadth under the bridge amounts only to twenty fa- 
thoms. This part of the city is fortified in the fame manner 
as the former, and contains the czar’s palace, a church, and 
a few houfes belonging to the citizens. In the whole city 
there are feyenteen churches, Georgian and Armenian, with 
one catholic church and ihfee mofques. The number of 
the houfes in proportion to the extent of the ground is very 
great, as the breadth of each houfe in front is only from four 
to twelve fathoms. They are all irregularly built; fome of 
them have neither windows. nor chimneys, as the flat roof 

* A wert is about 4200 Englifh feet. 
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has in the middle a fort of cupola with a round aperture in 
it, which ferves both to admit light and to afford a paflage to 
the fmoke. The fire is made in the middle of the floor, and 
round it are the fleeping places: people even of the middle 
clafs refide in houfes of this kind. 

The city is interfeGted by aa aftonifhing number of ftreets, 
fhort and crooked, and not above two fathoms in breadth ; 
one principal ftreet only which is capable of admitting a car- 
niage pafics through the whole city. In my opinion there 
is not a dirtier place in the world than Teflis; for when the 
fnow falls in winter it lies fometimes on the flat roofs of the 
houfes to the depth of two or three feet, and is thrown down 
into the ftreets by the inhabitants by means of fhovels, left it 
fhoald penetrate into the houfes by its melting, which gene- 
rally takes place Very foon. As the ftreets are not paved, 
this fnow occafions fo much dirt, that to perfons on foot they 
are almoft impaffable. Befides, carrion of every kind, fuch 
as dead cattle, fwine, dogs, cats, and the like, is thrown out 
into the ftreets, where it is fuffered to become putrid. Even 
clofe to the czar’s palace I obferved the remains of a dead 
cow, which emitted an intolerable ftench, and would have 
long continued a nuifance had it not been devoured by the 
dogs. In winter the ftench is not fo offenfive as in fummer 
during the great heats, when ftrangers are almott fuffocated 
by it; and on this account it is very furprifing that peftilen- 
tial difeafes are not as prevalent in Teflis as at Conftantinople. 
Strangers immediately on their arrival are fenfible ofthe im- 
purity of the air, and in confequence of it are continually 
fick. The healthie(t time here is the autumn, becaufe the 
ftrong winds which blow then from the mountains purify 
the air; but they would produce a much better effeé if the 
city were regularly built, for at prefent the ftreets are too 
crooked and narrow to afford it a free paflage. 

The czar’s palace ftands on the rocky bank of the river; 
the lower part of it is built of ftone, the upper is of wood 
and furrounded by a gallery; but in other refpeéts it has 4 
yery mean appearance. In the interior part it exhibits no- 
thing remarkable; all its ornaments confift mercly of rich 
and beautiful carpeting. The area before it is often fo co- 
vered with dirt that it is impoffible to approach the palace. 
The magnificence of the court is, in my opinion, much in- 
ferior to that which we obferved at the court of the Perfian 
chan Achmet Mehemet, at Eriwan; who, however, is fub- 
ject and tributary to the czar of Georgia. To deferibe the 
etiquette ofthe court would be too tedious and ridiculous ; 
I fhall therefore only obferve, that prince Elcraclius is a pra- 

- dent, 
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dent, intelligent, and courageous man, whofe talents are dif- 
played in his phyfiognomy. He is of a middle flature, and 
ftill frefh and vigorous though feventy years old. He has a 
ereat many children, the eldeft. of whom is forty-five years 
of age. The czar is exceedingly polite, and on days of fef- 
tivity invites all the Ruffian officers to his table. I had twice 
this honour. We were ferved in the European manner ; the 

. difhes however, for the moft part, were cooked according to 
the Afiatic tafte, but excellent of their kind. On fuch oc- 
eafions the czar fits at table as the Europeans do, but in 
conunon he follows the Afiatie cuftom. 

The czar’s confort and the princeffes often appear publicly 
on feftivals; but fome years ago they were more referved, 
being feldom feen. The children are all ftout and handfome, 

OF the Tartars fubjeét to the czar of Georgia, and who are 
diflinguithed by the name of Kafach, I obtained at Teflis the 

following information :—They refide on the rivers Nachatyr, 
Febete, Kur, Achyftaf, Pambek, and Algete. On the firft 
hie feven villages; on the fecond, thirteen ; on the third, five ; 
on the fourth, fifteen; on the fifth, cighteen; and, on the 
fixth, two. Some of thefe Fartars are of the fect of Omar; 
others are of that of Ali, and do not practife circumcifion. 
They acknowledge, befides the Supreme Being, five faints. 
David, who had a hiandred wives, and therefore Mahomet 
allowed his followers to have the fame number; Dfchebrail, 
who, though invifible, excites the people to offer up their 
prayers to God; Afrail, who by God’s command fets the 
foul free from the body; Michael, who weighs the fins of 
the dead, and fends them either to hell or to paradife ; and, 
mi the laft place, Ifrafil, who, when God fhall make the water 
like the earth, will found the trumpet to call the dead to 
judgment. Mahomet they do not account a faint, but their 
Jawgiver, who has commanded them to pray five times in 
the twenty-four hours, and to implore God to forgive their 
fins; to purify themfelves before prayer by wafhing; to un- 
dertake a pilgrimage to his grave when pofhible; not to fteal ; 
uot to work on Friday, but to fait ; to obferve the feftivals, &c. 

They divide the year into twelve months, and affign to the 
months an unequal number of days, which vary every year 
except for the month Ramafan, which always confifts- of 
thirty, and in which their principal fefiivals fall. Their 
week has feven days, and begins with Friday, which they 
call Dfchuta: the reft are, Dfchuta-Erteffi, Bafar, Bafar- 
Erteffi, Chas, Ticharfchembe, Perfchembe. They have 
three grand feitivals. The firft is in the month Ramafan; 
the fecond is called Kurban, and the third Naurus-Bairam. 

Their 
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Their great fafts in Ramafan are obferved fo firiétly, that they 
{pend whole days in prayer, and tafte no food till the evening. 

At their marriages no other ceremonies are ufual than, at 
the time of the betrothing, the male and female friends af- 
femble at the houfe of the bride, and fing from morning till 
night, dance, and make merry, till the wedding day ; after 
which they fpend three more days in a fimilar manner. At 
the birth of a child, the midwife, after it has been wafhed, 
befprinkles it with falt water, and gives it any name fhe 
thinks proper. A woman, after delivery, is accounted un- 
clean for forty days; during which fhe muft neither fleep 
with her hufband, pray in the church, nor perform any do- 
meflic office. Marriage is forbidden only between the firft 
degrees of confanguinity, fuch as that of brother and fifter ; 
in all other degrees it is permitted. A man may keep as 
many wives as he choofes: the firft muft always be a maid, 
but the reft may be widows. If a married woman is guilty 
of adultery, the hufband has:a right to put her to death, as 
well as the adulterer. Ifa hufband, however, is unfaithful, 
the wife has no refource. Men are accounted fit for marriage 
from the age of fifteen to fifty, and women from that of twelve 
to forty. If a man lofes all affection for his wife, he may 
aive her a letter of divorce and fend her away; but a woman 
cannot feparate from her hufband without his confent. 

They bury their dead in the following manner :—The body 
is wafhed, and a mui/ab, or prieft, is fent for to accompany it 
to the grave; the mullah then recites fome prayers, and the 
body being depofited in the grave the relations cover it with 
earth. The relations do not return to the houfe of the de- 
ceafed for three days, but at the expiration of that period 
they prepare an entertainment in honour of bis memory ; 
and this feftival is repeated on the feventh, and again on the 
fortieth day. 

During nine months of the year thefe people remain fta- 
tionary in their villages; but after the firft of July they retire 
with their cattle to the river Tebete among the mountains, 
where they Jead a wandering life till the firft of O&ober. To’ 
the fleth of deer, fwine, and horfes, they have an averfion. 
Their language is a fomewhat corrupted dialect of the Tartaric. 
A kind of borax, brought from Akalzi and Wan, is fold 

at Teflis, for the ufe of the goldfmiths, under the name of 
bora*. At Oldi, near the former of thefe places, about three 
days journey from Teflis, and at Bajafid, near the latter, 
there are faid to be fprings, the water of which is greenith. 

* This is the impure mineral lixivious falt defcribed by Model under 
the name of fal Perficum, 
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It is collected in ftone cifterns, where it is fuffered to remain 
three or four months with fhavings of leather, blood, and urine, 
till it becomes putrid; after w hich it is clarified, ‘and! billed 
in copper kettles. A conerete falt remains, which is the dora. 

After a refidence of almott three Pecks at Yeflis, during 
which time we put our equipage again into order, and pur- 
chafed freth cattle, we fet out on the 12th of Vebruary, the 
weather being then as mild as it is at Peterfburgh in the 
fpring. In general, ice ts feldom {een in the neighbourhood 
of Teflis; and the weather in winter is, for the mott part, 
rainy. Some opinion refpecting the climate of this country 
may be formed from the fruit-trees, fuch as the pomegranate- 
and fig-tree, which grow here in the open air im all the 
gardens, and yet never fufier from the froft. 
We had to repafs the mountains, but the road now was 

not fo dangerous. On the 17th we arrived at the bottotn of 
that height called the Bamilalohe ridge. During thefe five 
days we had an agreeable journey through a beautiful diftri@t 
every where interfected by fmnall ftreams, and covered with 
fruit-trees of every kind. The imhabitants of this agreeable 
diftrict are, however, much to be pitied, as they are contt- 
nually expofed to the depredations of the Lefghinians. In 
the courie of one day’s journey we faw thirteen villages 
which thefe plunderers had deftroyed. To fuch feenes of de- 
vaftation the Georgians are often expofed, as the Lefghinians 
refide in the mountains between Kachet and Daceftan, and 
are exceedingly numerous and warlike. The pacha of Achal- 
ziche every year takes from two to three thoufand of thefe 
people into his fervice, but gives them little pay, as they re- 
ceive permiffion from him to indemnify themfelves in their 
march by what they can plunder. To ftrengthen this corps 
he unites with them fome Turkith troops. Some time ago, 
when three companies of our chaflears, under, the command 
of major Sengenberg, defeated the Lefghinians, of the two 
thoufand killed, one-half almoft were Turks. On another 
occafion, when ‘four hundred remained on the field of battle, 
twenty Turks and two of their {tandards were brought into 
Teflis. Since that period the Lefehinians have been afraid 
of our chafleurs; but the two batialions which we main- 
tained in Georgia were not fafficient to defend it from thefe 
robbers *. 

On 

* Since that period Georgia has been annexed to the Ruffian empire. 
The reaions which produced this event will be found in the following ex- 
tract of a letter from Peterfburgh, dated Odtober 30, 1801: 

“ The manifefto by which his Imperial! Maijefty declares that Cree, 
called 
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. On the i8th our road lay over the cold {now mountains 
from Bamback. We were ftill eighty werfts from the firft 
Perfian town Eriwan, and had afcended the ridge, which 
extends fixty werftsy; when all of a fudden, after having tra 
velled five werfts, we were affailed by a violent wind, which 
accumulated the {now in heaps before us; fo that we were 
obliged to return, to avoid being buried alive: a cataftrophe 
which whole caravaris fometimes experience among thefe 
mountains, as they muft travel here fixty werfts without 
finding any village or place of thelter, and confequently can 
hope for no affiftance when overtaken by a fnow ftorm. 

On the 1gth of February we purfued another route, in 
order to avoid, in fome meafure, the fnow mountains. This 
route however was full 150 werfts longer, and exceedingly 

called by the Ruffians Grufinia, is united to the crown, gives an account 
of the motives that determined this meafure. The fovereigns of Ruffia 
have always confidered it as a duty to proteét that ftate: the withdrawing 
of the Ruffian troops from it had occafioned every kind of diforder, and 
civil war had often burft forth. The barbarous tribes by whom it is 
furrounded, threatened it on every fide; and without the Ruffians it was 
impoffible to reprefs the banditti of Mount Caucafus. When the emperor 
Alexander afcended the throne, he found Georgia united to the crown, in 
confequence of a manifefto dated January 18, 1801. However, as the 
Roffians had produced tranquillity in it, the emperor was defirous of trying 
to reftore to it its independence; but this country had again to dread the 
Vengeance of thofe who had been excluded fiom the fovereignty—it was 
threatened with a new civil war. The prince by whom it was governed 
could not fecure it either internally or externally, and to all thefe cir- 
cumftances was added the with of the Georgians themfelves. ‘¢ Your 
hopes this time,’ faid the emperor to them, ‘ fhall not be deceived. It 
is not to increafe my power ; it is not for intereft; it is not to extend the 
boundaries of an empire already fo extenfive, that we have taken upon us 
the government of Grufinia: our dignity alone, our honour and humanity, 
impofe on us the facred obligation of liftening to the voice of thofe who 
fuffer; and to eftablifh in Grufinia a juft government, which may enfure 
the fafety of perfons and property, and the protecting force of the law.’ 

** Thefe are the intentions of our auguft monarch. The produce of the 
taxes of Georgia will not go out of the country; it will be confecrated to 
the fupport of government, to the reparation of towns and villages ruined 
by inteftine war, and to the relief of the inhabitants. Each will be main- 
tained in his rights, and in the exercife of his religion. The children of 
the princes will retain their eltates, and may live where they pleafe. Lieu- 
tenant-general Knorring, a native of Georgia, will be charged with the 
government; and in order that he may carrv into effeét the inftruétions of 
the emperor, he will affociate with him orher perfons born in the country. 
All the Georgians will take an oath of fidelity to their new fovereign, and 
the ecclefiaftics and paftors will be the firft to give this example of fub- 
miffion. 

“ His majefty concludes with exprefling an ardent with that peace and 
juftice may prevail in the country; that an end may be put to acts of vio- 
Jence ; and that agriculture, induftry, commerce, and manufadlures, may 
revive, under the protc€lion of the new laws, equal to all.”"—Epit. 

P2 dangerous, 
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dangerous, as we were obliged to pafs very near the Turkith 
borders, which are generally. infefted by the Lefehinians. 

On the 23d we ar rrived at the village of Talin, which be- 
Jongs to Armenia the Lefs. Scarcely had we got to our 
lodging when intelligence was received that 2000 Lefehinians 
had croffed the river behind us, and attacked a village which 
we pafied a little time before. Had we fallen in with thefe 
people on the road, our filver plate muft have been loft. 

On the 24th we came to the celebrated Armenian monaftery 
of Weds, or Edfch-mijazin (feven churches), which is called 
alfo the Monaftery of Ararat, where the Armenian patriarch, 
the chief of the ecclefiaftical eftablifhmient of that country, has 
his refidence. Here we were received with great hofpitality, 
lodged in an elegant apartment, and waited on with great 
attention. Next day I made a drawing of the monatiery, 
together with Mount Ararat and the neighbouring country ; 
which pleafed the patriarch fo much when fhown to him 
by our commanding officer, that he requefted me to make a 
copy of it for him, ‘and to encourage me to do fo he gave me 
a confiderable prefent. 

This monaftery is faid to have been built upwards of 1300 
years ago, in the reign of an Armenian king named Tartat: and 
beyond all doubt it is one of the richeft in the world, as it re- 
ceives a great income from the Armenians fcattered throughout 
Turkey, Perfia, Georgia, and even Europe; above 800 pea- 
fants alfo belong to it, and a large tract of land, on which 
30 head of cattle, 100 horfes, and 30 camels, are kept for 
the purpofes of agriculture. When the patriarch dies, a new 
one is chofen from their fynod ; and an account of this choice 
is then tranfmitted to the Turkifh fultan, the czar of Georgia, 
and the chan of [fpahan. The number of the monks amounts to 
120, who are lodged in the monattery, where they enjoy every 
conyenience. Travellers are fhown here a fragment of Noah’s 
ark, which a monk is faid to have obtained from an angel. 
This monk had refolved to afcend to the fummit of Mount 
Ararat, where the ark, refted; but he was prevented by the 
Deity, ‘who fent an angel to convey him back; and the angel, 
to confole him for this difappointment, brought him this 
fragment, refpecting which many other wonderful ftories are 
told. 

On the 26th we continued our journey to Eriwan, which 
is only fifteen werfts diftant from the monaftery. This city 
lies in a fruitful valley on the river Sangintfchey, at the bot- 
tom of the {now mountains. It 1s fortified by a double wall, 
furnifhed with a great many round towers at the diftance of 
fifteen fathoms from each other, and each mounted with 

3 four 
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four cannon: mortars alfo are planted on the edge of the 
ditch by which the city is furrounded. The city. has only 
one gate, and would be a place of ftrength if its fituation 
were more advantageous. One-half of it is furrounded by 
mountains within cannon fhot; but.on the fouth fide it is 
protected by infuperable rocks, which extend, almoft perpen- 
dicularly, to the banks of the river Sangin. | The houfes 
are in the fame ftyle of architecture as thofe of Teflis. 

The chan, Achmet Mehemet, was about ten years of age, 
and fucceeded his brother, who had been aflaffinated in the 
ftreets about a year before. The diftnict belonging to Eriwan 
forms a great part of Armenia the Lefs: it is exceedingly fer- 
tile, and brings to the chan a confiderable income; from 
which, however, he muft pay a tribute to the czar of Georgia. 

On the 27th our colonel paid a vifit to the chan, all of us 
accompanying him in great parade on horfeback, When 
we arrived at the court of the palace we all difmounted, the 
colonel excepted, who rode up to the palace, where he was 
received by one of the chan’s vaffals, who conducted him 
into the hall of audience, to which all the officers followed 
him. Chairs covered with red cloth were handed to us; 
after which we were prefented with coffee, tea, and {weet- 
meats; and then with the 4adlian, a kind of’ machine ufed 
for fmoking tobacco through water. The audience lafted 
about half an hour, during which the chan {poke very little, 
and of courle we had no opportunity for much converfation. 
When the audience was ended, we returned to our Jodgings 
in the chan’s fummer palace. The ftreets through, which we 
pafled were fo full of people, that it was with difficulty we 
could get along. 
On the 1ft of March we continued our journey towards 

_ Nachtichiwan, the capital of Armenia; but when we arrived 
at Derwifchlar, fixty-nine werlts from, Eriwan, we were 
obliged, on account of the danger of the road, to return to 
Rrwan, as the Curds along the river Aras were in a ftate of 
infurrection, and had already committed many acts of rob- 
bery. Thefe Curds are a people nearly ina favage ftate, who 
lead a roving life among the mountains. Their habitations 
confit of a kind of half tent made of a fort of hair cloth, 
and which has a relemblance to a piquet tent. Such ‘ents 
are inhabited by whole families. ‘They live chiefly on vege- 
tables, and their drefs is Turkith. 

On the 4th we arrived again at Eriwan, where we ftaid till 
the 18th, when we fet out, ; under the eet of 150 men, for 
Wachtfchiwan, which we reached on the goth ot March, 
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XXXIX. Account of the Procefs employed in making 
Chefbire Cheefe*. 

Preparation of the Rennet. 

V \ HEN the maw fkin comes from the butcher, the chyly. 
matter is taken out, and the {kin cleaned from flime and 
every apparent impurity, by wipisig or gently wafhing. The 
fkin is then filled nearly full of falt, and, placing a layer of 
falt upon the bottom of a mug, the {kin is laid flat upon it: 
this mug is large enough to hold three fkins in a courfe: each 
courle of {kins fhould be covered with falt ; and when a fufhi- 
cient number of fkins are thus placed in the mug, that mug 
fhould be filled up with falt, and, with a dith or flate over it, 
be put in a cool place, till the approach of the cheefe-making 
feafon the following year. The {kins are then all taken out 
and Jaid for the brine to drain from them; and being fpread 
upon a table, they are powdered on each fide with fine falt, 
and rolled fmooth with a pafte roller, which prefles in the 
falt. After that, a thin fplint of wood is {tuck acrofs cach 
of them to keep them extended while they are hung to 
dry. Take all the maw fkins provided for the feafon, pickled 
and dried as before; put them into an open veffel or veffels, 
and for each fkin pour in three pints of pure {pring water. 
Let them ftand twenty-four hours, then take out the fkins, 
put them into other veffels; add for each’ one pint of fpring 
water, let them fland for twenty-four hours as before. On 
taking the fkins out the fecond time, gently ftroke them 
down with the hand into the infufion, The {kins are then. 
done with. Mix thofe two infufions together, pafs the liquor 
through a fine linen five, and add to the whole a quantity of* 
falt, rather more than is fufficient to faturate the water; that 
is to fay, until a portion of the falt remains undiffolved at the 
bottom of the veffel. The next day, and alfo the fummer 
through, the fcum as it rifes is to be clearly taken off; and 
as the liquor {hould not be fuffered to remain without a por- 
tion of undiffolved falt at the bottom, it will be neceffary to 
add frequently frefh falt, as that which was diffolved will 
gradually fornt itfelf into cryftals, and be taken off with the 
rifing feum. ‘Soniewhat lefs than a wine half-pint of this 
preparation will be generally fufficient for 60 lbs. of cheefe. 
Whenever any of this liquid is taken out for ufe, the whole 
fhould be well ftirred up. (be ac a hae 

* From the Agricultural Report of that County. 

Colouring 
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Colouring for the Chefbire Chee/e. 

The colouring for cheefe is, or at Jeatt fhould be, Spanifh 

annotta; but as foon as colouring became general in this 

country, a colour of an adulterated kind was expoled for fale 

in almoft every fhop: the weight of a guinea and a half of 

real Spanifh annotta is fulticient for a cheefe of 60 lbs. 

weight. Ifa confiderable part of the cream of the night’s 

milk be taken for butter, more colouring will be requifite. 

The leaner the cheefe is, the more colouring it requires. The 

manner of ufing annotta is, to tie up in a linen rag the quan- 

tity deemed fufficient, and put it into halfa pint of warm 
water over night. This infufion is put into the tub of milk 

in the morning with the rennet infufion; dipping the rag 

into the milk, and rubbing it againft the palm of the hand 

as long as any colour comes out. : 

Setting the Cheefe together. 

It is, we believe, generally admitted, that not only the 

quantity, but the quality of the curd, as to texture, viz. 

toughnefs or otherwife, depends in a great meafure upon the 

length of time the cheefe is in coming; and that the time, 

again, depends on the quantity and ftrength of the coaguluin 

ufed, the ftate of the atmofphere, and the heat of the milk 

when put together. In this ftage of the art, where a degree 

of accurate certainty feems to be required, there is no other 

guide but the hand and the external feelings: the thermo- 

meter of a Chefhire dairy-woman is conftantly at her fingers’ 

ends: accordingly the heat of the milk when fet, is endeavoured 

to be regulated by the fuppofed warmth of the room and the 

heat of the external air; having reference alfo to the quantity 

and ftrength of the feep, {fo that the mi/k may be the proper 

Jength of time in fufficiently coaguiating, which is generally 

thought to be about an hour and ahalf. The evening’s milk 

of fuppofe twenty cows having ftood all the night in the cooler. 

and brafs pans, the cheelemaker in funimer, about fix o’clock 

in the morning, carefully fkims the cream from the whole of 

it, obferving firft to take off all the froth and bubbles, which 

may amount to about a pint; this, not being thought proper 

to be put into the cheefe, goes to the crcam-mug to be 

churned for butter; and the reft of the cream is put into 4 

brafs pan. While the dairy-waman is thus employed, the 

feryants are milking the cows, having previoully lighted a 

fire under the furnace, which is half full of water, As foon 

as the night’s milk is {kimmed, it is all carried to the cheefe- 

tub, except about saree FON of a brafs pan full, viz. thre¢ 

4 oF 
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or four gallons, which is immediately placed in the furnace of 
hot water in the pan, and is made f{calding hot ; then half of 
the milk thus heated in the pan is poured alfo into the cheefe- 
tub, and the other half is poured to the cream, which, as 
before obferved, is fkimmed into another brafs pan. By this 
means all the cream is liquefied and diffolved fo as apparently 
to form one homogeneous or uniform fluid, and in that ftate 
it is poured into the cheefe-tub ; but before this is done fe- 
veral bowls or veflels full of new milk will generally have been 
poured into the cheefe-tub, or perhaps the whole morning’s 
milk. Care is taken to fkim off all the air-bubbles which 
may have formed in pouring the new milk into the cheefe- 
tub. 

The rennet and colouring being put into the tub, the whole 

is well ftirred together, a wooden cover is put over the tub, 

and over that is thrown a clean linen cloth. The ufual time 

of coming is an hour and a half, during which time it 1s to 

be frequently examined: if the cream rifes to the furface be- 

fore the coming takes place, as it often does, the whole muft 

be ftirred together, fo as to mix again the milk and cream, 
and this as often as it rifes, until the coagulation commences. 

A few fmart ftrokes on different fides of the tub with the 

cheefe-ladder, &c. will forward the coagulation, if it is found 

too long informing. If the dairy-woman fuppofes the milk, 
&c. to be accidentally put together cooler than fhe intended, 
or that its coolnefs is the caufe of its not coming, hot water 
or hot milk may be poured into it, or hot water in a brafs 
pan may be partially immerged therein: but this muft be 
done before it is at all coagulated ; for, after that takes place, 
though but imperfectly, it muft not be tampered with fo as 

to break the forming curd, for a confiderable part of the 
cream would thereby be direéted into the whey, and the 
quantity of curd much leflened. Before the coagulation 
takes place, an additional quantity of rennet may alfo be put 
in, if thought neceflary ; but this will, after coagulation, be 

added with little effect, as no means can be ufed to mixit with 

the whole mafs without difturbing the forming curd. If the 

cheefe has been fet together hotter than it was meant to be, 

the oppofite means, under the fame precautions, may be re- 

curred to. But the more general practice is, to fuffer the 

procefs to proceed hot as it ts, until the firft quantity of whey 

is taken off; a part of which, being fet to cool, is returned 

into the tub to cool the curd. Whefi the cheefe happens to 

come much fooner than a proper time, owing to too great a 

degree of heat in the milk in fetting or putting together, or 

too great a flrength of fteep, there is lefs curd, and it is con- 
fiderably 
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fiderably. tougher than when the milk has been fet cooler to- 
gether than ufual, or when too little fteep has been ufed. 
In the latter cafe, the curd is exceedingly tender: and, when 
that fo happens, a part of the whey is taken out of the cheefe- 
tub, and heated as much as may be thought fufficient to give 
to the curd, when mixed with it, a proper degree of tough- 
nefs. In an hour and a half, as mentioned betore, if all goes 
on well, the coagulation will be formed. This point is deter- 
mined by gently, prefling the furface of the milk with the 
back of the hand. 

Breaking down the Curd, Gathering, &c. 

Tf the milk has been fet together 1 nice warm, the curd, as 
before obferved, will be firm: in this cafe, the ufual mode is 
to take a common cafe knife, and make incifions acrofs it to 
the full depth of the knite’s blade, at the diftance of about 
one inch; and again crofsways in the fame manner, the in- 
cifions interfecting each other at right angles. The whey 
rifing through thefe incifions is of a fine pale-green colour. 
The cheefe-maker and two afliftants then proceed to break 
the curd; this is performed by their repeatedly putting theit 
hands down into the tub, the cheefe-maker with the fkim- 
ming-difh i in one hand breaking every part of it as they catch 
it, raifing the curd from the bottom, and ftill breaking it. 
This part of the bufinefs is continued till the whole is broken 
uniformly {mall it generally takes up about forty minutes, 
and the curd is then left covered over with a cloth for about 
half an hour to fubfide. If the milk has been fet cool together, 
the curd, as before mentioned, will be much more tender, 
the whey will not be fo green, but rather of a milky appear- 
ance. The cheefe-maker in this cafe, inftead of the knife, 
has recourfe to the tkimming-dith, the edge of which the 
holds perpendicular to the furface of the whey i in the tub, 
and dips it gently an inch or two into the curd, turning it 
over, until the whole furface is thus turned. The breaking 
then proceeds as before; but a cautious and gentle mode of 
doing it is more necefiary than in the former cafe. Rather 
more. time, of courfe, is necefi: iry for breaking down a cold 
than a hot cheefe ; but when futli¢iently broken, it is covered 
over, and left to fabfide as before. _ After ftanding about halt 
an hour, as much whey is taken out of the tub into the brafs 
pans as conveniently may be, without taking any of the curd 
with it. The bottom of the tub is now fet rather a-tilt, the 
curd is collected to the upper fide of it, a board is introduced 
of a femicircular form to fit loofely one-half of the tub’s bot- 
tom. ‘This board is placed on the curd, and a’60 |b. weight 
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npon it, to prefs out the whey, which draining to the lower 
fide of the tilted tub, is laded out into brafs pans, Such 
parts of the curd as are prefied from under the board, are cut 
off with a knife, placed under the weighted board, and again 
prefied. This is repeated again and again, the whey being 
conftantly laded out as it drains from the curd. The whole 
mats of curd js then turned upfide down, put on the other 
fide of the tub, again prefled, pared, and preted as before. 

The board and weight being removed, the curd is cut into 
feveral pieces of about eight or nine inches fquare, piled upon 
each other, and preffed with the board and weight, repeating 
the cutting and piling, as long as any whey drains from it. 
Tt feareely need be added, that the more gently the whole of 
the bufinefs in the tub is performed, the more perfe& will be 
the feparation of curd and whey. 

_ The next thing is to break the curd in a brafs pan. After 
being preffed in the tub as long as any confiderable quantity 
of whey drains from it, the curd is cut into nearly three 
equal portions; one of which is taken into a brafs pan, and 
is there, by two women, broken exceedingly fine. As foon 
as it is coarfely broken, a large handful of falt is added, 
which in the fubfequent breaking is well mixed with the 
curd; that portion of curd, being fnficiently broken, 1s put 
into a cheefe-vat, which is placed to receive it on a cheefe- 
ladder over the cheefe-tub: the vat is generally furnifhed 
with a coarle cheefe-cloth. The fecond and third portions 
of the curd are treated in the fame manner, and emptied into 
the vat; fometimes five or fix times the quantity of falt is 
added to the middle portion of the curd; others falt all alike. 
The breaking takes up more or lefs time as the cheefe was fet 
together hotier ar colder ; half an hqur is perhaps the longeft 
time. 

Thrufting or Hand-preffing the Cheefe into the Vat. 

The curd, when put into the cheefe-vat in its broken ftate, 
is heaped aboye the vat in a conical form, to prevent it from 
crumbling down; the four corners of the cheefe-cloth are 
turned over it, and three women, placing their hands againtt 
the conical part, gently but forcibly prefs it in nearly a ho- 
rizontal direction, conftantly fhifting their hands when any 
portion of the curd is ftarting from the mafs, and turning 
down and folding up the cloth as oceafion requires. As foon 

as the curd adheres together fo as to admit it, a fmall fquare 
board, with a corner of the cloth under it, is put on the top 
of the conical part of the curd, with a 6olb. weight upon 
the board. Several iron fkewers are at this time ar 

the 
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the cone, and alfo through holes in the fides of the vat. Se- 
yeral ufe a wooden lever to prefs down the cheefe. 

The employment of the women is naw drawing out and 
putting in the fkewers; thrufting and keeping together the 
portions of the curd, that the power of the weight or lever 
difplaces. This operation is continued until the whey, 
which at firft ran from it freely, begins to be difcharged by 
drops; the weight and fkewers are then removed, and one 
woman takes up the corners of the cloth, while the others 
break the curd haif way to the bottom of the vat, as imal] as 
they can. 

Some people ufe a wooden or tin hoop, nine inches broad, 
 inftead of holding up the corners of the cloth during ‘this 
breaking. After the upper half of the cheefe is thus broken, 
a weight or other power is again applied to it, and is fkew- 
ered and thrufted as before: at firft the whey again runs 
freely, and the operation is continued as long as thofe means 
will prefs out a drop of whey. Two of the women then take 
the four corners of the cloth, the fkewers, &c. being re- 
moved; and the other woman lays hold of the vat which is 
drawn from the cheefe; and after rinfing it in warm whey, 
and putting another clean cloth over the upper part of the 
cheefe, it is returned inverted into the vat again, and, being 
placed on the ladder over the tub, is broken half way through, 
as before; thrufting, weighting, and fkewering, &c. is re-: 
peated, and continued from two to four hours, or as long as 
a drop of whey can be extraéted from the cheele. 

Putting the Cheefe into the Prefs, 

When no more whey can be extracted by the aforefaid 
means, the chcefe is again turned into the vat and rinfed, as 
before, with warm whey. The cloth now made ufe of is 
larger and finer than the former, and is fo Jaid that on one 
fide it fall be level with the fide of the vat, and on the other 
wrap over the whole furface of the cheefe, and the edges put 
within the vat; thus perfectly inclofing the whole cheefe in 
the cloth. In this ftage of the bufinefs, the cheefe is ftil] 
higher than the edge of the vat; and to preferve it in due 
form recourfe is had to a tin binder or hoop, about three 
inches broad, which is put round the cheefe on the outfide 
of the cloth, and the lower edge of the binder preffed down 
within the vat, fo low as that the upper edge of it may be 
Jevel with the furface of the cheefe. The cheefe is then car- 
ried to the prefs; and a {mooth ftrong board being placed 
over it, the prefs is gently let down upon it; the ufual power 
of which prefs is about 14 or 1500 1b. weight. 

4 As 
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As foon as the cheefe is put into the prefs, it is well 
fkewered ; the fkewers are of a ftrone iron wire, 18 or 20 
inches long, fharp at the points, and turned with a bow at 
the other end. The vat and tin binder have holes to re- 
ecive the fkewers, efpecially the binder, which holes are fel- 
dom more than one inch from each other. As the prefs ftands 
clofe to a wall, only one fide of the cheefe can be fkewered 
at a time; uieverore as many fkewers are {tuck in different 
direQGons as conveniently may, leaving as many holes un- 
fkewered as are f{kewered, to give an opportunity of changing 
the holes. The boku of tke wering continues tll the next 
morning at fix o’elock, and in that time the oftener they are 
fhifted the better ; every -fecond time of fhifting them the 
cheefe is turned half way round in the prefs, to come at the 
other fide of it. In half an hour from the time the cheefe is 
firft put into the prefs, it is taken out again and turned in 
the vat into another clean cloth. At this time the edges of 
the cheefe are Sag ed off, if they have become {harp under the 
prefs; but as the vats are now ufually made with the angles 
rounded, the paring is rendered unneceffary, the vat being 
wiped dry before the cheefe is returned to it. 
When the cheefe is thus the firlt time taken out of the 

prefs, it is the cuftom of fome places to put it into warm, and 
mm others into het whey, where it ftands an hour or more. 
It is then taken out, wiped dry, and after it has fiood till 
cool, it is returned back to the prefs. » This is done with a 
view to hardening its coat, that it may ftand the better, At 
fix o’clock in the evening the cheefe is again turned in the 
vat into another clean cloth. At this and the former turning, 
fome dairy-women prick the upper furface of the cheefe all 
ever, an Inch or two deep, Befbte it is replaced under the 
prefs, with a view of preventing blitters. At fix o’clock in 
the morning it is again turned in the vat, with a clean cloth 
as before. “The fkewers are now laid ane: When the next 
day’s cheefe is ready for the prefs, the former one is again 
turned in the vat with a clean cloth, and put under another 
prels, At fix o’clock in the evening, and at fix the morning 
following, it iS again turned in the: vat, ufing at thefe two 
faft turnings two cloths finer than thofe before ufed, in order 
that as little impreffion as poffible from the cloth may remain . 
ou the coat of the cheefe. 

Salting the Cheefe. 

Four or five days after the cheefe has been under the 
prefs, a frefh fine cloth is put under it, which ferves only as 

a lining to the vat, and is not turned over the upper farface 
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of the cheefe, as has been hitherto the cafe. It 1s then taken 
and placed nearly midfide deep in brine in a falting tub; the 
upper furface of the cheefe being covered all over with falt. 
It ftands generally about three days in the falting tub; is 
turned daily, and each turning well falted, the cloth being 
twice changed in the time. The cheefe is then taken out of 
the vat, and in lieu of which a wooden girth or hoop is made 
afe of, equal in breadth nearly to the thicknefs of the cheefe < 
in this it is placed on the falting-benches, where it ftands 
about eight days, being well falted all over, and turned each 
day. The cheefe is then watfhed in luke-warm water ; ‘and 
after being dried with a cloth, it is placed on the drying- 
benches, where it remains about feven days: it is then 
wafhed in warm water, as before, with a bruth, and wiped 
dry with a cloth: after it has ftood about two hours from 
this wafhing, it is {meared all over with about two ounces of 
fweet whey butter, and then placed in the warmeft part of 
the cheele-room. 

Cheefe- Room. 

During the firft feven days it is rubbed every day well over, 
and generally {meared with fweet whey butter. Afterwards 
acircular {pace is Jeft unrubbed of four or five inches dia- 
meter, in the centre of each fide the cheefe, which, as long 
as itis afterwards kept, is, or fhould be, turned daily, and 
tubbed three times a week in fummer and twice in winter. 
Scraping the rind fhould be rendered unneceflary by frequent 
cleanings. In a warm room the coat will be eafily prevented 
from rifiag. Thefe cheefe-rooms are commonly placed over 
the cow-houfes, and this is done with a view to obtain that 
moderate and neceflary degree of temperature fo eflential to 
the ripening of cheefe, to which the beat arifing from the 
cattle underneath is fuppofed very much to contribute. The 
mott defirable covering for a cheefe-room, as contributing to 
that temperature fo much defired, is thatch, for reafons that 
mutt be obvious. Before the checfe is brought into the 
tooms, the floors are moftly well littered with what the 
farmers here call /niddle, though wheat {traw is frequently 
madevufe of for this purpofe, but the knots of it are apt to 
leave an impreflion on the cheefe. The afterneath of grafs 
well dried feems to be a good fubftitute for fniddle. 

AL. On 
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KL. On the Antiquity and Invention of Fire Engines. By 
Profeffor BECKMANN. 

Aw examination of the invention of forcing ptthps I~ 
fhall leave to thofe who may be difpofed to write a hiftory of 
hydraulics; I fhall however obferve, that, on the teftimony 
of Vitruvius *, they are generally ahesribredh to Ctefibius; that 
on this account they are ufually called machine Ctefibice ; and 
that Ctefibius lived at Alexandria about the time of Ptolemy 
Philadelphus and Ptolemy Euergetes I.; eonfequently, about 
two hundred years before the Chriftian era, My object here 
is to lay before the reader what information I have been able 
to collect refpecting the queftion, At what time did thefe ma- 
chines begin to be employed for extinguithing fires? 

To render them fit tor this purpofe, it was neceflary that 
fome alteration fhould be made in their conftruction, as at 
firft they were employed only in the raifing of water. To. 
render them fit for extinguifhing fires, it was neceflary that 
the water thould be forced through the upper aperture to as 
great a height as poflible ; whereas, for the former purpofe, it 
1s enough if it flows from the upper aperture in fufficient 
quantity into the refervoir, from which it is to be conveyed 
to the place of its deftination. In this cafe, the apparatus 
required for a machine to be ufed as a fire engine would be 
a defect; as the power which communicates to the water 
its velocity might be employed with more advantage to raife 
a larger quantity. 

In my opinion, itis highly probable that Ctefibius had an 
idea of converting his forcing pump into a fire engine; for 
his fcholar Hero of Alexandria {peaks exprefsly of this ap- 
plication, and defcribes the method of conftru€ting a kind 
of engine with two cylinders +; but it is doubtful whether 

this 

* Lib. x. c.12. ps 347- compare alfo lib. ix, c.9.p. 321. 
+ In that work entitled Meyarina, or Spiritalia. It may be found with 

a Latin tranflation in the Ve‘erm Mathematicorum Opera, Parifiis, 1693. 
folio. In p.1to, the following paflage occurs : “Or b: expares, og ypovrae 
Ets TOS ELATPNE L015, xaracnsvaleras curw¢. Siphones, quibus utuntur ad in- 
cendias, hoc modo conitruuntur. The annexed drawing reprefents an 

engine with two cylinders. Refpeéting the other editions of this work 
fee Fubricii Bibliotheca Greeva, vol. ii. Pp: 593, Where the Latin tranflaticn 
which I have in my poffeffion is omitted. It is entitled Hergnis Alex- 
andrini Spiritalium Liber. A Federivo Commandino Urhinate ex Greco nuper 
in Latinum converfus, Paritiis apud Aeg. Gorbinum, 1583. gto. This 
edition ends with the words ef magis continuata converfio fiat, which in 
the Paris edition ftand in p. 230. It wants alfo the end of the Paris edi- 
tion from the words, Quomods animal dividaiur et bibat, to ef tunc oblata 

4 poculo 
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this application of the forcing pump foon became common, 
and whether the antient Romans were in poffeflion of this 
ufeful machine. All that I know on the fubject is as fol- 
lows: 

Pliny the younger informs the emperor Trajan in one of 
his letters, that the city of Nicomedia in Bithynia bad been 
almoft entirely deftroved by fire; and that the devaftation 
had been greater becaufe a violent ftorm had taken place* 
during the conflagration, and becaufe there was no apparatus 
in the city for extinguifhing fires*. The /pho here men- 
tioned by Pliny feems, beyond doubt, to have been the fire 
engine of Ctefibius; though among the other articles we are 
to underftand water conduits, and pipes employed for con- 
Veying water into the city. I muft however confefs that the 
word /pho fignifies alfo pipes of this kind: and particularly 
in a patfage of Strabo +, where he {peaks of the fubterranean 
conduits at Rome, and fays, that almolt all the houfes had 
eifterns, /rpbones, or water pipes, and ranning ftreams. But 
Pliny mentions at the fame time water buckets, which 
are to be confidered as an appendage abfolutely neceflary to 
fire engines. It is alfo hardly potlible to believe that a city 
fituated as Nicomedia was, clofe to a bay f, fhould be in 
want of water. 
But I can produce, and I believe’ fam the firft to do fo, 

for Ido not find that it has ever been mentioned by any 
other writer, a very ftrong proof from a cotemporary author. 
Apollodorus the architect, who was employed by the emperor 
Trajan in conftruéting the celebrated bridge on the Danube, 
and in completing fome extenfive works at Rome; and who, 

poculs bibet. More information refpeéting Hero may be found in Herowis 
Ctcfthit Belopweka, hoc off Telifativa, Bernardino Baldo Urbinate Guafialle 
Abbate Ulujtratore et interprete. Tem Heronis Vita eodem Aufiore. Av- 
guftz Vindei. 1616. gto. See alfo Heronis Alex. Vita, et Scripta et qua- 
dam Inventa, Prafide R- A. Wagnero, Audtore F. A. Schmidt. Helmftadii 
1714- 4to. 

"8 Epif. 42-lib. x, Incendium Jatius fparfum; primum violentia venti, 
deinde inertia hominum, quod fatis conftat, otiofos et immobiles tanti mali 
fpeétatores perftitiffe, et alioqui nullus ufquam in publico fipho, nulla 
hhama, nullum denique inftramentum ad incendia compefcenda, et hac 
quidem ut jam precepi, parabantur. 

+ Lib. v. edit. Almel. p. 360. Tocovrov Serr ro sicayayipeov WOwp Da ray 
Wpaywyeiwv, wee morauous Ba The ToAEOg Kaito LorovorAWY peLY, AMaray Se omtar 
oxstor Mslapevas nas cipwyas, nar xpovvor'g EEN apGovous,  LTantum aque pir 

aquaduétus in urbem derivatur, ut flumina per urbem et cloacam laban- 
tur, et quelibet propemodum domus cifternas, tubulos ac canales habeat 
copiofos. Compare Lipfius de Magnitudine Romana, Antwerp 1598, fol. 
lib. iii. c. na. p. 183. 

} Plinius y. cap. ult, Eft in intimo finu ( Aftaceno) Nicomedia Bithy- 
niz preciara. 

as 
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as we are told by Dio Caffius, was put to death by Trajan’s 
fucceffor, Adrian, on account of a {neering anfwer which he 
gave to that prince, tells us, in the remains of his work on 
warlike machines, what methods are to be employed when 
the upper part of an edifice is on fire, and the machine called 
Apbo is not at hand. In this cafe, fays he, leather bags filled 
with water mutt be fafiened to long pipes in fuch a manner 
that, by prefling the bags, the water may be forced through 
the pipes and thrown on the place which is on fire*. The 
J¢pho, therefore, was a machine by means of which water 
could be thrown to a height on places on fire, and which 
could not be reached in ‘any other manner. 

That in the fourth century, at leaft, a fire engine properly 
fo called was underftood by the term ban’ is fully proved by 
Hefychius + ; as alfo by Ifidore, who lived in the beginning 
of the feventh century f. The latter remarks, that fuch en- 
gines were employed in the eaft for extinguifhing fires; and 
thence there is almoft reafon to conclude that they were not 
then ufed in the weft. 

It now remains to determine the queftion, at whats time 
fuch apparatus for extinguifhing fires began to be employed 
at Rome. From the regulations for guarding againft acci- 
dents by fire, and in regard to extinguifhing fires, which 
occur in the Roman. code §, one might be induced to fuppofe 
that this capital muft have been furnifhed with thofe necef- 
fary machines, of the want of which, in a provincial city, 

* Poliorcetica, p. 32. in Veterum Mathematic. Oper. K2v aa axparrnpioy 
wasnrees SucemGaroy, pan n Se opyavoy 6 XaAEITAL Chan, KaAcpLO TAAL TETPNEEKKEVOL 
orome Ob Tuy LevTav, ceperogovras, omou Des pepey avTovs Lew, aoxor TE mAnpsiC meCo- 
esis EvOrrCwer OF aurey emt roy xatmatvoy romoy. Si forte extremitas aliqua, ad 
quam difheilis fit afcentus, ardeat, nec preefto fit inftrumentum illud quod vo- 
catur fipho, arundines uikfag perforata, cujufmodi funt aucupum, aptantur 
in lis locis quo aquam ferre eas oportet, et utres aqua pleni prefli aquam 
ejaculantur in locum qui igni confumitur. 

+ Zipay opyavoy Te E19. mpoecsy Dare sv Tors Exerpnc penis. Inframentum ad 
ejaculandas aquas adverius incendia. 

t Origines xx. 6. Siphon vas appellatum quod aquis fufflando fundat ; - 
wtuntur enim hoc Orientales. Nam ubi fenferint domum ardere, curs 
runt cum fiphonis plenis aquis et extinguunt incendia, fed et cum aras ex- 
preflis ad fuperiora aquis emundant. In many places hand engines are 
ufed in the like manner for wafhing the windows of the upper ftories. 

§ See Digef. i. tit. 1s. where it is recommended to all perfons to keep 
water by them in their houfes. Ut aquam unufquifque in coenaculo (the 
upper ftories?) habeat, jubctur admonere, Alfo Digeff. xlvii. tit, 9. many 
things relating to this fubject may be found im. A. Hambergeri Opufcula, 
Jene et Lipf. 1740. 8vo. p. 12. in the differtation de Incendiis. The fol- 
lowing differtations, which I have not feen, contain alfo information re~ 
fpeéting the police regulations of the Romans in regard to fires. G.-C. 
Marquarti de cura Romahdcan Circa Incendia, Lipf. 1689. 4to, E. Ot- 

tonis Differt. de Aficio Precfedti. Vigilum circa Incendia, UlwajeQti, 1723- 
Pliny 
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Pliny complains, and which he had himfelf fupplied. This 
conjecture, however, I cannot confirm; and antient as well 
as modern examples prove that the police regulations efta- 
blithed in fmall towns are not always to be found in capitals. 
Antioch and feveral cities had ftreet-lanterns, which were 
wanting in the proud Rome. But what excites fome doubt 
is, that thefe fire engines are never mentioned in the Roman 
laws, nor in the accounts of the fires which frequently hap- 
pened at Rome. When a misfortune of this kind happens 
at prefent, it is always mentioned whether a fufficient number 
of engines were prefent, and what effect they produced; and 
Pliny, indeed, does not omit them in the fhort account he 
gives of the fire at Nicomedia. 

One paflage only in Ulpian is commonly produced as 2 
proof that, in his time, there were fire engines at Rome. 
Where he enumerates thofe things that belong to a houfe 
when fold, he mentions, befides other articles, the /zphones * 
employed for extinguifhing fires. But if this term here 
means a fire engine, the paflage appears to prove too much ; 
for, in that cafe, we mutt believe that each houfe then was 
furnifhed with an engine of its own: if fo, thefe engines 
muft have been fmall portable ones, fuch as are common in 
many houfes at prefent; and the paffage therefore cannot be 
adduced as a proof of public engines, fuch as Pliny regrets 
the want of at Nicomedia. But it is more probable that 
Ulpian only alludes to thofe /iphones which according to 
Strabo’s account were to be found in every houfe at Rome; 
that is, pipes which conveyed water into them for domeftic 
purpofes. From the total want of fire engines, or the im- 
perfect manner in which they were conftructed, what Seneca 
fays muft have been very true, that the height of the houfes 
at Rome rendered it impoffible to extinguifh the fires which 
happened in that city t. That the nantes there were exceed- 
ingly high, and the {treets, bridges, and highways, very nar- 

*® Digefi-xxxiii. 7.18. Acetum quoque, quod extinguendi incendii caufa 
pear, irem centones, fiphones, pertic# quoque et {cala, et formiones et 
pongias et hamas et f{copas contineri, plerique et Pegafus atunt. Alex- 
ander ab Alexandro, whofe authority however is not decifive, underftands 
here engines. Dicer. Genial. v.24. p- 342. Siphones vero, fiftulas fol- 
libus junétas feu machinas hydraulicas, quibus agitatis, at fuperiora edium 
exhauriunt aquam, qui etiam organa pneumatica didi, Thefe fifule fol- 
libus junéte, which no commentator lias explained, are thofe tubes which 
were hefore propofed by Apollodorus. 

4 Controverf.ix. lib. 2. p.153- AEdes, quas in tantum exfruxere, ut 
domus ad ufam et munimentum paratz, fint nunc periculo, non prafidio ; 
tanta altitudo adificiorum eft, tanteque viarum enguftie, ut neque ad- 
verfus ignem prafidium, neque ex ruinis ullum ullam in partem effu- 
givm &t. 

Vou, XI. Q row, 



242 - On the Antiquity and — 

fows is well known.) Archenholz * and others are of opi 
nion, that the houfes were raifed to fuch a height on atcount 
of the great heat in that warm climate; but the principal 
caufe was that affiened by Vitravius;, and which {till pro- 
duces the fame effect. For want of room. on the earth, the 
buildings were extended towards. the heavens; fo that at laf 
the greateft height of an edifice was fixed by a law at 70, 
and afterwards at 60 feet. In Hamburgh at prefent, where 
ground is valuable, and {till becomimg more fo,. moft of the 
houfes are 60 feet, and fome 7o fect im height; and how 
much this height, notwithftanding the penfection to which 
fire engines have been brought, renders: the extinguifhing of 
fires difficult, and often impoflible, is fhown by the melan- 
choly inftanee of Gera, where the houfes are built lower. 
With Neubert’s engine, which was tried: at Hamburgh in 
1769, eight fire-men raifed 11! cubic feet of water to the 
height of about 62 or 63 feet. The beft Englith engines can 
throw water to the height only of fron 32 to 33 feet t. 

In the Fatt, fuch engines were employed not only to ex- 
tinguith fires, but t6. excite conflagrations. The Greek fire, 
invented in the year 678, by Callinicus, an architect of He- 
liopolis, called afterwards Balbec, the ufe of which was con 
tinued in the Eaft tll the year 129% at leaft§, and which 
certainly was liquid |], was employed in many ways, but 
chiefly on board thips, being thrown, by means of large fire 
engines, into the thips of the enemy. Sometimes this fire was. 
kindled in certain veflels which: might be called ire /bips, 
and which were introduced among the hottile fleet q ; fome- 
times it was thrown upon the enemy from jars and other 
veffels with machines of various kinds **; and wa the 

foldiers 

“ England und Italien, Lipf. 1735. Svo. ii. p. 216. 
} Lib. ii. c. 8. p68. In ea majeftate urbis et civium infinita frequentia, 

ineumerabiles habitationes opus fuit explicare. Ergo cum recipere non 
poffet arca plana tantam multitudinem ad habitandum in urbe, ad auxilium 
altitudinis sedificiorum res ipfa coegit devenire. 

} This isa miftake of the author. Some Englifh engines can throw 
water to a niuch greater height.—Epir- 

§ Hanovii Ditguifitiones; Gedani 1750. 4to. p 6s- 4 
| dunce Comnenae Alexiad. \ib, xvi. p. 385. Typ sypov: the fame appellation 

eccurs in Theophanes Chronographia. 
@ Theophanes, p. 294 and 352. ; 
** Such a machine is called by Joinville in Hifloire de 8. Louis IX.. 

Paris 1668. fol. p. 39. ung engin, gu’ils appelloient la Parriere, par le- 
quel enging ils nous gettoient le feu Gregois a planté. Does not the fol- 
lowing paflage al{o in Leon/s Tactiia, Lugd. Bat. 1612. 4to. p. 347- allude. 
to the Greek fire > though Meurfius thinks that the author {peaks of un- 
flaked lime, which, however, could not produce the deferited effect: 
Kuryas tat ana’ bug acCecou mAnpes, cov pirrrowevay Kas cuvepiSouevar, 6 TOU of aha 

BT 0g: 
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foldiers fquirted it from hand engines, or, as appears, by 
blowing it through tubes: but neither thefe hand engines 
nor fuch tubes could have been the machines employed for 
projecting it from the fore part of fhips againtft thofe of the 
enemy. They were con{tructed of copper and iron ; the ex- 
tremity of them had the appearance fometimes of the open 
mouth and jaws of a lion or other animals; they were 
panied, and even. gilded; and it appears that the fire could 
e thrown from them to a great diftance. : 
Thefe machines are called exprefsly by various authors 

JSpouting engines. Thus Johannes Cameniata, {peaking of 
the taking of his native city Theflalonica by the Saracens in 
the year go4, fays that the enemy threw fire into the wooden 
works of the befieged, which was blown into them by means 
of tubes, and thrown from other veflels*. This paflage, 
which I do not find quoted in any of the works that {peak 
of the Greek fire, proves, at the fame time, that at the be- 
ginning of the tenth century the Greeks were not the only 
poffeflors of the art of preparing this fire, the forerunner of 
our gunpowder. The emperor Leo, who about this time 
wrote his Art of War, recommends the ufe of fuch tubes on 
the fore part of fhips, and to be placed under the fhelter of a 
proper covering +: he mentions the ,fquirting of the Greek 
fire in two more paflages{. Ina word, people may have 
eafily conceived the idea of difcharging the Greek fire by 
means of a forcing pump, becaufe the ule of this machine 
for extinguifhing fires was known there long before the in- 
vention of Callinicus. 

At what period the cities in Germany began to be fur- 
nifhed with fire engines I have not been able to determine. 
arog cusamiyer dor cxori€er Tog Worguesous, Kar peeya ecemodvoy ywerat. Ollas 
calce viva plenas alit injiciunt, quibus confraétis, calcis vivee pulvis difli- 
patus fuffocat et ftrangular hoftes, et magno ad preliandum impedi- 
mento eit. 

* In Leonis Allatii Supeuxza. Colonie Agripp. 1653. 8vo. p. 389. 
Tlvp ve Da vay Tidwmywy Te LE purnravres) Mas lve @\Aa oRguN*. ... ignem 

fiphonibus ¢fflantes, et alia vala, dampoarum plena,in murum con)jicientes, 
+ Cap. xixa§ 6.p. 322. Exirw Se mavens 7ay oipava xara THY mpdpay En 

oporbey YANLD EMPETPLEVOV, ag e0ag, 3: bu ro erxevarpeEvOY up kara Tey evayTiwy axov- 
wists (according to the reading im Fabyicic Bibliotoeca Greeca, Vi. p- 37 3.)= 
In prora fiphonem aere vbteétum de more habeas ad ignem in hofles ejacu- 
Jandum, et celfe fupra fiphonem pfeudopatium ex afferibus confectum et’ 
afleribus circumteétum, in quo viri ad bellandum infrudti fine. 
t Pag. 344. Interdum frontem clalfis direétam inftrues, ut ubi ufus 

‘ferat in hoftiuin proras irruat, et fiphonibus ignem ejicientibus naves illo- 
rum incendat. Asa rou suzo¢ Tar oxpavav, P. 346. Multe molitiones exco- 
gitate funt; cujus gencris funr, ignis cum tonitru et fumo ignito per fipbones 
‘emiffus, et incendens naves, ‘Osvrert erxevarmsvy up puta BJovens Kos namvow 
mporrepoy Dim row eupwvany TepaTrOLAsyoy. f 

Q2 In 
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In my opinion they had regulations refpecting fires before 
they had engines; and the former do not feem to be older 
than the beginning or middle of the fixteenth century. The 
oldeft for the city of Franckfort on the Mayn, with which I 
am acquainted, are of the year 1460*. The firft sone order 
in Saxony refpecting fire, 1s that of duke George in the year 
1521}. The firft for the city of Drefden,. and which was 
to ferve for the whole country, is of the year 1529 t. In 
many cities,.the firft ordinances publifhed by government for 
the purpofe of preventing danger from fire, may be found 
perhaps among the regulations in regard to building, whicli. 
appear to be fomewhat older tharthte particular ones refpect- 
ing fires. At Augfburg an exprefs regulation in regard to 
building was drawn up and publifhed fo early as 1447 §. 
On turning over the old chronicles it is obferved that great 
fires began to be Jefs frequent in the fixteenth century; a 
circumftance which beyond all doubt muft be afcribed to the 
improvements in building |], the regulations made by go- 
vernment for the guarding againft fires, and the introduction 
of apparatus for extinguifhing thenr. But by the invention 
of fire engines every thing in this refpeét has been fo much 
changed, as to render it neceffary to revife and entirely alter 
the old regulations made in regard to fires ; and it is not im- 
poffible that the firft mention of public fire engines will occur 
1n the new regulations refpecting fires made_ia the fixteenti 
and feventeenth centuries. 

Mr, Von Stetten has remarked, that the firft mention of 
fire engines at Augfburg occurs in the building accounts 
of the eity for the year 1518. They are called there in/iru- 
ments for fires, water fyringes ufeful at fires¢ 3 and thefe 
names feem to announce that the machine was then in its 
infancy. At that time they were conftructed by Anthony 
Blatner, a goldfmith of Friedberg, but who in the above 
year was a citizen of Augfburg. From the obfervation 
added, that the wheels and poles (levers) were made by a 
wheel-wright, and by the Jargenefs of the fum put down ia 

* A paffage from it is @uoted in Orth’s Anmerkungen uber die erneuerte 
Reformation der Siadt Frankfurt 1751. 4to. iii 404. 

+ {tis intitled Begreyff der Fewer Ordenunyge; four pages folio. It is 
wanting in the Codex Augufieus, but its contents may be found in Canzler 
und Meifner fiir altere Litteratur und neuere Leétiire, Lipf. 1785. 
Svo. 1. 3. Pp. 97. 

+ Wecken’s Befchreibung und Vorftellung der Refidenz Drefden, 
« 482. f 

F é Von Stetten Kunftgefchichte der Stadt Augfburg, i. p. 87. 
|| Thus, in the year 1466 ftraw thatch was forbidden at Franckfort ; 

and in the year 1474 roofs conftruéted of thingles. Lerfuer, iis ps 22- 
q Kunftgefchichte der Stadt Augfburg, ii. p. 112. h 

the 
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‘the account, there is reafon ‘te conclude that thefe were not 
hand engines, but large compound machines. In that res 
{pectable dictionary Maalers Teut{ch/praach, printed at Zu- 
rich in 1561. 8vo., I find feuerbaken (fire hooks), and fexer- 
leitern (fire ladders); but no machines for extinguifhing 
fires, nor any where a fire engine. 

In the year 1655 the jefuit Cafpar Schott was ftruck with 
admiration on feeing at Nuremberg an engine, made there 
by John Hautich. It ftood on a fledge ten feet in length 
and four in breadth. The veffel that contained the water 
was eight feet in length, four in height, and two in breadth. 
It was put in motivn -by twenty-eight men, and forced a 
ftream of water an inch in diameter to the height of eighty 
feet, and confequently above the houfes. The whole ma- 
chine was drawn by two horfes. Hautfch is faid to have 
caufed an engraving to be made of this machine, which he 
circulated, with an offer of confiruGting fimilar ones—at a 
moderate price, and teaching the ufe of them. He refuted 
to fhow Schott the internal conftruétion ef his machine; 
but the latter readily conceived it. From what Schott fays, 
it evidently appears that the cylinders did not ftand perpen- 
dicular, but lay in a horizontal direction in the box; fo that 
the piftons moved horizontally, ard not vertically as at pre- 
fent. Vertical cylinders, thercfore, feem to be among the 
imprevements fince made :to thts engine. Schott adds, that 
this invention was not new, it had been known im other 
cities; and he himlelf forty years before, confequently in 
1617, had feen one, but much fmaller, in his native city *. 
Schott, as is well known, was bom at Konigfhofen, not far 
from Wiirzburg, in 1608. George Hautich, the fon of the 
former artift, conftructed fuch engines alfo; and probably 
made fome improvement in them; for Wagenfeil;+ and 
others afcribe te him the invention. 

The firft regulations at Paris refpecting fires, as far as is 
known, relate to fupprefling thofe incendiaries who, under 
the name of boutefeux, occafioned great devattation in the 
capital as well as in the provinces}. Paris feems to have 
obtained the firft fire engines in 1699: in that year, at leaft, 
the king gave to Dumouricr Duperrier an exclufive privilege 

* Magia, Univerfalis, p. iii. lib. 6. p. 510; and in Pa/chit Invent. Nov.- 
antiq. Lipf. 1700. 4to. p, 668. The Magia Univerfalis was printed in 
1657- See alfo Doppelmayr, p. 301, who fays that the water was raifed 
to the height of a hundred feet. 

+ De Civitate Noribergenfi, p. s53.  Marpergers Gedfnetes Manu- 
fakturhaus. Hamburg 1707. 12mo. p. 210. Doppelmayr, p. 303. 

t Continuation du Traité de la Police par Delamare, Paris 1738, fel. 
iP* 13 7- 

© 3 to 
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to conftrué thefe machines, which were called pompes por- 
tatives; and he engaged for a certain fum to keep in repair 
the feventeen engines which had been purchafed for the ufe 
of the city, and to provide and pay the neceffary workmen. 
Yn the year 1722 the number was increafed to thirty, which 
were diftributed in feveral quarters of the city; and the con- 
tractors received annually at that time 20,000 livres. The 
city, however, befides the thirty royal engines, had others 
which belonged to the hotel de ville, with which the fieur 
Duperrier had nothing to do *. 

In the middle of the fixteenth century thefe machines 
were certainly {till very imperfect. They had neither an air 
chamber nor buckets, and required a great many men to 
work them. They confifted only of a fucking pump and for- 
cing pump united, which forced the water out in {fpurts, and 
with continual interruptions. Such machines in moving the 
lever experience a ftoppage, during which no water is forced 
out; and, as the pipe is fixed, it cannot convey the water 
into a houfe on fire, though it may reach a fire at no great 
diftance where there are doors and windows to afford it a 
pafface. At the fame time, the workmen are liable to be 
crufhed by the fall of the houfes, and on that account mutt 
keep from them. Hautfeh, however, had given to his en- 
gine a flexible pipe, which could be turned to any fide as 
might be neceflary ; but not an air-chamber, which Schott 
certainly would have defcribed.. Even in Belidor’s time, the 
fire engines in France were of no other kind. In the year 
1760 thefe improved machines were ufed only in England ; 
at leaft profeffor Bufch + concludes fo from this circumftance, 
that Fergufon confiders Newfham’s engine, which threw the 
water out in a continued f{tream, as a new invention. | 

‘Tt is not with certainty known who firft conceived the 
idea of conftruéting an engine with an air-chamber, in 
which the included air, by comprefling the water, forces it 
out in a continued ftream. According to a conjeéture of 
Perrault, it would appear that Vitruvius feems to Tp of a 
fimilar conftruction; but Perrault himfelf acknowledges that 
this obfcure paffage ¢ can be explained in a different manner. 

. The air-chamber in its aétion has however fome refemblance 
to Hero’s fountain, in which the air, being comprefled by 
the water, forces the water out §, 

* Continuation du Trairé de la Poljce, &c. p. 157. 
+ Verfuch einer Mathematik zuin Nutzen und Vergniigen, Hamburg 

1791. Svo- p. 396. 
t Lib. x. ¢. 12. 
9 Spiritalia, xxxvi- p. §5- . 

‘ Tcan 
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Tan find no older engine with an air-chamber than that 
deferibed by Perrault, and of which he has: given a figure. 
He fays it was preferved in the king’s library at Paris; that) 
it was employed for throwing the water to a great height 
during fires; that it had only one cylinder, and yet threw 
out a continued jet-of water. He neither mentions the pe- 
riod of the invention, nor the name of the inventor; and I can 
only add that his book was printed in 1684 *. The principle 
however feemis to have been pointed out before by Marictte, 
who by fome is, on this account, confidered as the inventor ; 
but he does not appear to have entertained any idea of a fire 
engine, at Jeaft he makes no mention of it +. 

it is‘certain that the air-chamber, at Jeaft in Germany, 
wame into common hfe after it had been apphed to thefe 
engines by Leupold, who conttruéted and fold a great many 
of them. In the yéar 1720 he’publithed ‘an account of them 
in 4 fmall work confifting of a few theets in quarto: but at 
firth he kept the econftruétion a fecret; and thofe engines 
which he fold confitted of a ftrone copper box, entirely fhut 
and fronely foldered. It weighed only fixteen’ pounds; oc- 
eupied very little fpace; had but one cylinder ;‘and' one man 
by means of it could throw, the water, without interruption,’ 
to the height of from twenty to thirty feet t) About the 
vear 1725, Du Fay ‘aw one of thefe machines of Leupold at 
Strafburch. He conceived, as he fays, its conf{truétion, and 
made it known in the Trantaétions of the Academy of Sci- 
ences for 1725. It is very fingular that Du Fay makes no 
mention of Mariotte, nor of the engine preferyed in. the 
king’s library at Paris. Leupold however, fo early as the 
year 1724, gave a figure and defeription of his engine in his 
Theatrum M ichin. Hydraulicarum, vol. p. 120. tab. 45. 
fig: 2., which was not known to the French author. > 

~ An ufefal improvement of this engine confifts in the hofe 
added to the engine, which can be lengthened or fhortened, 
and ‘to which the fire-pipe is applied, {o that the perfon who 
dixeéts it can approach the fire with much lefs danger, This 
invention, as is well known, belongs to two Dutchmen, 

tI poftefs, only the fecond enlarged edition of, his Architedture de Vie 
éruve, large folio, where the account, is to be found, p. 318.; Whether it 
be in the firft edition of 1673, 1.do not know. Daniel Bernoulli has given 
a figure th defeription of itan his Hydradynamica, Argemtorati:i738. gto- 
-Igz, hg. si. ve 

. Phe patiage may be, found in Traité du Mouvement des Eaux, p. 4. 
hy i and. in Oewvres de Mariotie, Leide 1717. 2 vol. gto, i. p. 44s: 

eS An extraét from his work may be feen in Bré/laxer Samlungen, 
verfuch vi. p. 2035, and verfuch vii. p. 374. 

both 
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both named John van der Heide *, who were infpectors of 
the apparatus for extinguifhing fires at Amfterdam. The firft 
public experiments made with them took place in the year 
1672, and were attended with fo much fuccefs, that at a fire 
next year the old engines were ufed for the laft, and the en- 
gines with moyeable hofe for the firft, ume. In the year 1677 
the inventor obtained an exclufive privilege to conttruét en- 
gines according to their principle for twenty-five years. In 
the year 1682 a fufficient number of thefe engines were dil- 
tributed in the different quarters of the city, and the old en- 
gines were entirely laid afide. In the year 1695 there were 
in Amfterdam more than fixty of thefe engines, the fix of 
which neareft the place where a fire broke out, were required 
to be prefent to give ‘afliftance. In 4 few years they were 
conmon in all the towns of the Netherlands. 
_All thefe circumftances have been related by the inventor 

himfelf in a particular work, which, on account of the ex- 
cellent copper-plates in 1t, has become exceedingly fearce f. 
The firft feven of thele reprefent fome dreadful conflagrations, 
at which the old engines were ufed without producing much 
effect. . Among them is the conflagration of the ftadt-houfe 
of Amfterdam in the year 1652. The twelve following plates 
are reprefentations of fires which were extinguifhed by means 
of the new engines, and exhibit at the fame time the various 
ways in which they could be erhployed with advantage. 
According to an annexed account, it appears that the city of 
Amifterdam loft by ten fires, at which the old apparatus was 
ufed, 1,024,130 florins; but during the ten following years, 
when the new engines were introduced, only 18,355 were 
lott by forty fires ; fo that the annual faving by this invention 
was 95 per cent, 

The internal conftraction of thefe engines has no where 
been reprefented, nor do I remember to have read a paflage 
in any author which proves that they were furnifhed with 
an air-chamber, though’ in the privilege they are called 

* In the privilege, however, they are called Fan ende Nicolaas van der 
Heyden. } : ; 

+ Befchryving der nieuwlijks uitgevonden en geoctrojeerde Slang- 
Brand-5; wten, én haare wijze van Brand-Bluflen, tegenwoordig binnen 
Amfterdam in ‘gebruik ziide.—Door der zelver Inventeur Jan van der 
Heide en Jan van der Heide de jonge, generaale Brandmeefters der Stad 
Amfterdam. Amfterd. 1690. To this fubjeét belongs alfo the following 
work, a copy of which is in our hbrary: Befchryving der Brand-orders, 
en wiize van Brandbluffen, tegenwoordig binnen Amfterdam in gebruik 
zijnde, door Jan van der Heide, en Jan van der Heide de Jonge, generaale 
Brandmeefters der zelver Steede. Amfterd. 1695; one fheet and a half 
ato. with four plates, and a defcription of them. One of thefe defcriptions 
is inferted ia the Leipfic Fire Regulations for the year 1759. gto. 

JSpouting 
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fpouting engines*. The defcription even of the leather pipe, 
or hofe, is very fhort and defective; probably with a view 

to render it difficult to be imitated: it is only faid that it was 

made in a peculiar manner of leather; fo that it was not 
only thick, but could with{tand the force of the water +. 

The conveyer or bringer was invented alfo in Holland 

about the fame time. This name is given at prefent toa 
box which has on one fide a fucking pump, and on the other 

a forcing pump. The former ferves to raife the water from 
a ftream, well, or other refervoir, by means of a {tiff hole, 
the extremity of which is furnifhed with a metal ftrainer to 
prevent dirt from entering it, and which is kept fufpended 
above the mud by means of a piece of cork. The forcing 
pump forces the water thus drawn up, through another hofe, 
into the engine, and thus renders unneceffary the labour of 
fupplying it with water by means of buckets. 

At firlt, indeed, this machine was very fimple. It confifted 
of a leather hofe ferewed upon the engine, the end of which 
widened intoa kind of bag fupported near the refervoir, and 
kept open by means of a frame; and the labourers poured 
water into it from buckets. The Van der Heides, however, 
had for this purpofe employed a pump which they called a 
fncke pump, and by which they could raife the water upwards 
of a thonfand feet. But how it was conftruéted | no where 
find mentioned: from the figure, I fhould almoft conjecture 
that they ufed only a cylinder with a lever. They fometimes 
alfo placed a portable pump in the water, and thus raifed 
water into the annexed hofe, which conveyed it to the en- 
gine. Every leather pipe employed for conducting water they 
called a water fnake; and thefe were not made, as the hote 
of the fire engine, of leather, but of fail-cloth: they however 
fay, that for this purpofe the fail cloth required a peculior 
preparation ¢, which confifted in making it water proof by 
applying to it a certain kind of cement. The hofe alfo through 
which the water is conveyed mutt be {tiffened, and diliended 
by metal rings; otherwife the external air on the firft ftroke 
of the pump would comprefs the hole fo that it could admit 

* Slang-Brand-Spuyten, beftaande in een geduirig ftralende Brand- 
Spvit, met cen buygelijke buys daar aan, om haar gedaante een Slang 
genaamd, die men kan verlangen naar ey(ch ende welgevallen. 

+ Page 6. Slang, of Spuit-Slangen van leer gemaakt, dat op cen by- 
zondere wyze bereid en zaamen gevoegt word om dic#t, beftendig: en. te- 
gen’t geweld yan’t water beftand te zyn-» In the French explanation of 
the plates thefe new engines are called pompes a doyaux. 

t Page 5. Water-Slang, zynde een lange en buiggelyke buis, van 
zeker foort van dock, hier toe byzunderlyk bereid, gemaake, 

into 
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into it no water. It is here feen that the ufe of fail-cloth 
hofe is not fo modern an invention as fome have fuppofed. 
"That our apparatus for conveying water to the fire engine is 
much more ingenious and convenient muft be allowed 5 but 
I would ftrongly recommend that in vall cities there fhould 
be pumps ‘or running wells of water, to the fpout of which 
the one end of hole might» be: fixed, while the other is 
fcrewed upon the engine. * The Van der Heide reckoned it an 
advantage in their invention, that this apparatus rendered it 
unneceflary to have leathern buckets, which are expenfive; or 
at leaft leflened their number, as well as that of the workmen. 

From. this information,..the truth» of which cannot be 
doubted, we may readily believe that engines with hole were 
not invented in the year 1697 by Gottfried Fuchs, fire di- 
rector at Copenhagen, as was however) publicly aflerted im 
1717; with this addition, that the invention was foon after 
employed in Holland and at. Hamburgh.*.» Fuchs feems 
only to have introduced into Denmark the imvention of the 
above Dutchmen at the time of the great fire om the!rgth of 
April 1689, when the opera houfe at: Amalienburg, with 
more than 130 perfons, as well as the beautiful ‘palace sof 
Amalienburg, were deftroyed, We are. at'leaft toldin hits 
toryt, that this event gave rife to an improvensentiin the ap- 
paratus for extinguifhing fires, and to a new ordinance oF 
the 23d of July of that-year refpecting fires, as well as to the 
introduction of fire engines with bole; which ‘however had 
been employed at Amiterdam more than a dozen of yeats 
before. 3 hax oiff 1H 

Hofe or pipes of this kind for conveying water were-not, 
however, unknown to the antients.. The archite& Apollo- 
dorus, at Jeaft, fays; in the paflage already quoted, that to 
convey water to elevated places expofed to fiery darts, inftead 
of pipes, the bowels of an‘ox might be employed, having at 
the one end a bag filled with water, which being comprefled; 
the water will be forced through the inteftmes to the place of 
its deftination t. Thefe were conveyers of the fimpleft con- 
firuétion. ( lo 

Among 

* Breflauer Samlung 1717. 1 verfuch, p. 108. Pafchii Inventa_nov,- 
antiqua, p. 668. W.G. Hefle Abhandl. zu Verbeflerung der Feuers 
fpriitzen. Gotha's778. 8vo. p. 7: 

+ Algemeine W'clthiftorie, th. 33. p. 631. ; 

t Poliorcet, p. 32, Kara! d: ra mpotereva roig mupeConoig peepn, ave conver, 
Eowy svrepn mapahepovra viwp ais ideg. Tovtay anos wanders tdurcs waparOevras 
nas SrsCopeevor avesbepouct. Lp partibus autem qua expetite funt telis incen- 
hartis, pro tubis, boum jntcflina habere oportet, qua aquam in fublime 

deferant. 
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Among the neweft methods of improving the hofe of fire 
engines, is that of weaving them without a feam. In the 
year 1720 fome of this kind were made at Leipfic, of hemp, 
y one Beck, a lace-weaver, as we are told by Leupold in his 

before-mentioned account of fire engines, printed in that year. 
After this they were made alfo by Erk, linen-weaver at Wei- 
mar; and at a latter period they were made of linen at Dref- 
den, and alfo in Silefia *. At prefent, Gegner and Ebrliholzer 
have a manufaétory at Bethnal Green +, where they make 
water-tight hofe without feams. Affeflor Mégling has caufed 
fome of the fame kind to be manufa&tured on his eftate near 
Stuttgard on a loom invented by himfelf, and which are now 
ufed on many of the towns of Wurtemberg t. I fhall here 
take occafion to mention a kind of loom on which Braun 
caufed fhirts without feams to be wove, fimilar to thofe 
fometimes brought from India as curiofities, and of which 
he gave a particular defcription, with an engraving §. 

I fhall in the laft place obferye, that notwithftanding the 
belief of the Turks in’predeftination, the ufe of fire engines 
has been lately introduced at Conftantinople by Ibrahim 
Effendi ||. 

XLI. Defcription of a new Eleéirometer. By HENRY 
Lawson, E/g. 

SIR, To Mr. Tilloch. 

As the following defeription of an inflrument, which an- 
fwers its purpofe very well, may prove acceptable to the 
public, [ fend it to you for infertion in the Philofophical 
Magazine. ; 
- Some time ago it {truck me that fome additions to Brooks’s 
eleétrometer might be made fo as to fit it fora good difcharg- 
ing electrometer to meafure the repulfion between two balls 
deferant. Ante hxc inteftina utres aqua pleni collocantur, qui prefft 
aquam furfum emittunt. 

* Leipziger Intelligenzblatt 1775. p 3453 and 1767) p. 69; Teutlher 
Merkur 1733. 
+ The Environs of London, by Daniel Lyfuns; Lond. 1792—1796, 
tf W. G. Rappolt iiber die Starke rund gewebter Seile, Tubingen 1795. 

$vo. Phyfikal Gkonom. Bibliothek xix. p. 258. 
§ Vetticus Sacerdotum Hebraorum ; Amftel. 1701. gto, i. p. 273.7 A 

reat deal of ufeful information reipetting improvements in the apparatus 
or extinguishing fires may be found in Aug. Niemann Ueberficbt der Si- 
cherungsmitiel gegen Feuersgefabyen , Wamburg und Kiel 4796, &vo. See 
Piyfikalbkonom. Bibliothek xix. p. 412. 

|| Bufchings Erdbefchreibung. ii, p. 673, (of 
0 
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(of a certain fize) in grains, and alfo effet the difcharge of 
a battery at the fame time. The inftrument known by the. 
name of Cuthbertfon’s difcharging electrometer was.at that. 
time the bet, and indeed the only inftrument for difcharging 
batteries or jars by its own action, then made; but I think 
this wil] be found in the effenuals, and in the theory and ufe,, 
a more. perfect inftrument. in : 

On the bafe S (fig. 1. Plate VI.).1s fixed the glafs pillar G, 
fapporting the hollow brafs ball B, T, is alight graduated brafs 
tube divided (from the weight W towards the bal B) into thirty 
parts, reprefenting grains. W, 1s a fliding weight. L,a light 
brafs ball ferewed to the end of the tube T, on the other end 
ef which tube adjufts the heavy counter balance-ball C, the 
tube T and its two balls being fufpended at their common 
centre of gravity by a filk line in the centre of the ball B, the 
mechaniim of which is fhown in fig. 2. The brafs ball F is 
ftationary, and of the fame fize as the ball L, and is fixed by 
abrafs arm to the ball B. The adjutfting ball A is alfo of the 
famve fize, and adjutis clofe to the ball L, or at any lower {tation 
between that and the ring r. The brafs tube to which the ball A 
is fixed is divided into inches, halves, and quarters: (a more 
minute divifion is unneceffary and improper.) The divifions 
begin, or the o line is marked, on the faid tube at the ring r, 
when the three balls ALF are clofe together. The ring x 
ferves as an index, as the divifions pafs in fucceffion into the 
elafs tube P on lowering the ball A. The hook H is ferewed 
into the bafe of P. The quadrant, or Henley’s electrome- 
ter, Q, is fupported on a long brats {tem to keep it out of the 
atmolphere of the lower part of the inflrument. Fig. 2. 
fhows the imternal conftruction of the ball B, fig. 1. In the 
firft place, the ball ferews in half, horizontally. The light 
tube T paffes through the ball, and is fufpended nearly in the 
centre of it by fome filk twifl s, which fmall filk twift is 
fixed into the eye of the adjufting wire a, part of which wire 
is filed {quare and goes through the fquare hole 4. The 
nut x ferews on a, and ferves to adjuft the light tube T ver- 
tically. The hght plates PP are of copper, and move 
freely on the. wire ww fomewhat like a hinge, and reft on 
the copper wires CC, ferving to make the direct communi- 
cation between the infide and out of the battery or jar. 
WN WN are notches ferving to let the tube T defcend when the 
difcharge is made. Into the tube Z the glafs pillar is ground. 
Note, that at the bottom of the notch N is a piece of brafs 

filed with a Y, and fo placed as to keep the centres of the 
balls Land F, fig. 1, under each other when they come clofe 
together. : 

When 
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When the inftrument is adjufted, which is done by placing 
the weight W, fig. 1, at oon the line of grains, and ther 
{crewing or unfcrewing the counterbalance ball C, till the 
tube T rifes flowly into its horizontal pofition ; then fet the 
ball A at the diftance from the ball L that you choofe, and 
the weight W placed at the divifion or number of grains that 
you with the repulfive power of the electricity to arrive at 
before the drfcharge is made: this being done, connect the 
battery or jar with the ball B by means of the wire y, the 
end of which goes into B at the hole X, and fhould ftand ar 
right angles to B, the ball of _y refting on the vattery: ther 
connect the outfide of the battery or jar with the hook H; 
as the battery charges, the electrometer Q continues to rife; 
and when it is fo highly charged that the repulfive power be- 
tween the balls L and Fis equal to the number of grains at 
which the weight W was placed, the ball L will defcend, and 
deliver the charge of the battery to the ball A. The fub{tance 
or thing through which the fhock is intended to be paffed, 
muft form part of the communication between the hook L¥ 
and the outfide of the battery or jar. 

It is evident, from confidering the mftrument, that it is 
attended with thefe excellences; that, the whole being com- 
act, the eletric atmofphere muft be fo alfo; that it has 

Bit one m/ulition to depend upon; that the equilibrium of 
the divided arm and ball may always be adjufted, confe- 
quently the weight ufed known to a certainty; and the hook 
for communicating with the outfide of tae battery being 
placed on the foot of the inftrument, the communication may 
be made by wires /ying on the table; which are by far the 
beft mode of conduéting fhocks, as chains, by the imperfect 
connection of their links (efpecially if long), verv often, and 
without being fufpected, @inder the fuccefs of many very 
well heart experiments. 

XLII. Defcription of an improved Chemical Apparatus for 
preferving feparate the GaJeous Produéls evolved in many 
Proceffes; by which alfa Abforption is completely prevented, 
and Liquids may be flrongly impregnated with the diffirent 
Gafes. By W.H. Perys jun, E/g.* 

Tur chemift, in his various refearches into the compo- 
fition and qualities of the numerous fubftances prefented by 
Nature, had long to regret the want of an apparatus capable 

* Communicated by the Author. 
of» 
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of preferving all the gafeous as well as liquid produéts evolved 
from them during his experiments. The apparatus invented. 
by Woulfe, and which will immortalize his name, was the 
firft, and indeed may be faid to be the only one yet made 
known, calculated at all to anfwer fo defirable an end: but 
it had defeéts; and though fome of them have been removed 
by fubfequent improvements, ftill it has its imperfections. 
Every chemift will readily perceive that I have in my eye the 
inconvenience experienced on changes of temperature: if ab- 
forption take place between the retort and receiver, a portion 
of liquid from the firft Woulfe’s bottle ruthes into the re- 
ceiver; or, if the tabe of Welter is ufed, an undetermined 
quantity of atmofpheric air finds admiffion to fupply the ya- 
cuum. thus formed. 

To obviate thefe inconveniences, in a train of experiments, 
in which I was engaged in the year 1798, on the oxymuri- 
atic acid and its compounds, after thinking of different con- 
trivances, it {truck me that I fhould be able to accomplith 
what I had in view, by procuring an adaptor, mounted witha 
glafs valve (fimilar to that ufed in the improved Nooth’s ap- 
paratus), and, atthe end furnifhed with the valve, ground 
into a tubulated receiver; and then, by means of a bent tube, 
conneéting the upper opening of the adaptor with a feries of 
Woulfe’s bottles. By means of this apparatus, which was - 
executed agreeably to my infiructions by Mr. Blades, I was 
enabled to form the pureft oxymuriates without the {malleft 
rifque of any accident from abforption. 

By another modification of the apparatus, in which the 
woulfes were difpenfed with, I obtained fome of the fineft 
eryttals of oxymuriate of potafh I have ever feen, without 
the {malleft portion of gas efcaping—a circumftance of no 
{mall moment; oxymuriatic gasyaas every one knows, being 
extremely noxious. In this arfangement, two additional 
adaptors were joined to the one ground into the receiver 
and furnifhed with the valve as alreadv mentioned; and the 
uppermoft adaptor was furnifhed with a tube leading into a 
pneuniatic apparatus; or, when the redundant g 
to be preferved, into a chimney. By employing the appa- 
ratus in this form, every bubble of gas has to pals through 
the three adaptors, and experiences a confiderable agitation 
along with the liquor employed in them; the gas forcing the 
liquid from the loweft ito the fecond, and trom that into 

the uppermott adaptor,—till, a portion of it being taken up 
by the fluid, and the lower orifices of the upper adaptors 
being at times left quite free, the liquid, following the com- 
mon law of gravity, returns to occupy again the lower fta- 

tion. 

was was not | 
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tion. When .theresis aqnick and plentiful fupply of gas, 
the whole of the liquid ts kept im continual motion, offering 
thereby a proportionally large furface for PEER, when 
that is the obje&t in-view; as when it 1s withed, for inftance, 
to impregnate water very highly with ammoniacal gas pro- 
eured from the fulphate-or muriate of ammonia. by lime. 
The quanuity of liquid employed at one time in the adaptors 
fhould be about fufficient to fill the Joweft one fall, and the 
middle one about a third part. 

The apparatus of which I have been fpeaking, which is 
Jefs expentive than ground woulfes, not fo eafily injured, 
and more readily replaced when any part is fractured, I have 
found fo extremely ufeful, and applicable to fo many pur- 
pofes, that I perfuade myfelf fuch a defcription of it as will 
enable any one to get it conftructed, will be acceptable te 
many. United witha feries of woulfes, it forms. one of the 
completeft apparatuses that has yet been deviled for a great 
variety of chemical experiments; for it is not propofed te 
fuperfede the woulfes: mdeed, when gafeous products are 
imtended to be pafled through a variety of liquids, they will, 
in many cafes, be found indifpenfably requilite *., I hall 
take the prefent opportunity, now that we are fpeaking of 
Woulfe’s apparatus, of mentioning a few. cireumftances 

_ which, having found uieful myfelf in conftructing a feries 
of woulfes, may prove equally fo to others. 

Lavoifier frequently regretted the want of a perfect Woulfe’s 
apparatus, the ufwal nievhod of manufactaring which is by 
grinding the tubes to fit the bottles after the tubes have beer 
bent: from this circuwftance,it generally happens. that the 
bottles have no equal ftanding, but are obliged to be accom- 
modated to the bend of the tubes and the fitting of the necks 
by means of wedges andfupports put uhder the bottles, which 
continually expotes the tubes to the rifque of being broken 
during the adjuftment of the parts. To remedy this inconve- 
mience, when | want tubes, I canfe them to be ground to fit 
the woulfes while firaight (Sce A, fig. 4. Plate ViI.); [then 
bend them into two angles of about 130° or 140°, jutt above 
the ground itopper parts (See B, fig. 4.): then taking the 
two bottles to which the tabe has been ground, and placing 

* In other cafes, however, even where gafes are to pals through differ- 
ent liquids, they could be difpenfed with, if, as Mr, Coenevix fuggefted 
when I fhowed him the apparatus, a fet of adaptors were provided, cach 
furnithed with avalve, like the loweft adaptor, inftead of the bent tube naw 
attached tothem. The gas evolved might by this means be made to pafs 
through any number of adaptors, which would fave all the troublé artend- 
ing giofs tubes. The valves, however, would confiderably increafe the 
expenfe, 

3 them 
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them on a true plane, and heating the tube, as exactly as 
I can in the centre between thefe angles, I there form a third 
angle (C, fig. 4.) while the glafs is foft and yielding *, 
making it to accommodate itfelf to the ground necks, in 
which it is left without being moved for about a quarier of 
an hour to cool thoroughly. If moved too foon, the tube is 
apt to alter its form. In this manner, tubes may be bent, 
one at a time, for a range of any extent ; and when arranged 
afterwards on any plane furface, will always be found to fit. 

I fhall here mention a kind of tubes which I have found 
extremely convenient on many occafions: I mean. tubes 
made of elaftic gum or caoutchouc. They are compoled of a 
web or tube of wove cat-gut, coated outfide and infide with 
elaftic-gum varnifh. They ftand the aGtion of moft of the 
gafes. Ether, alcohol, or oils, however, would deftroy them. 
The accommodation they yield is very great; as the woulfes 
may be agitated or moved im any direétion, and may be 
placed. on the moft uneven furfaces. Thefe tubes are fitted 
into corks previoufly impregnated with wax or tallow; and 
when they are to be made ufe of, I firft put a ring of elaftic- 
gum (a neck of a gum bottle) over each neck of the woulfe, 
but fo as to ftand a little higher than the glafs, forming a 
kind of wall round the cork and tube, to receive melted wax, 
or lute, to fecure them in their places. 

Defcription of the improved Apparatus. 

Fig. 1. (Plate VIT.). A, the retort joined to a tubulated 
receiver B, C, the adaptor ground into the neck of the tu-_ 
bulated receiver, and furnifhed with a glafs valve made in 
the fame manner as thofe ufed in the improved Nooth’s 
apparatus. - D, woulfes joined to the adaptor to receive the 
unabforbed gas: and E, a bent tube to carry the gas that 
may {till pafs unabforbed either into a pneumatic apparatus 
or into a chimney. 

Fig. 2. the valve on a larger fcale, and inferted in the neck 
of the adaptor. I[t confifts of an internal tube of {mall ca- 
libre but pretty fiout in fubftance, and ground into an exte- 
rior tube clofed at the upper end, but perforated with feveral 
fmall holes to allow the gas to pafs. After the internal tube 
is ground to fit the external, a portion of it is cut out (as at a) 

* If the tubes are not very thick, the heat from a flare lamp of tallow 
and cotton-wick is iufficient for the purpofes When the tubes are thick 
J prefer a charcoal fire made in a black lead crucible, acrofs which the 
tubes may be eafily heated to the required degree. Whichever of thefe 
methods, be followed, the heat fhould not be applied too fuddenly; nor 
fhould the tubes be blown upon, or expofed to a low temperature, to cool 

them hattily, as by fuch treatment they are apt to fly. , 
fufficient 
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fufficient to receive a {mall bemifphere of glafs, and to allow 
the hemifphere to rife a little in its fmall chamber, but not 
to'turn over in it. The upper piece of the internal tube is 
then thruft home to the place in which'it is to-remain, and 
the glafs hemifphere introduced, with its plane incumbent on 
the upper end of the lower piece of the internal tube, which is 
ground perfectly flat, as is alfo the plane of the hemifphere. 
From the conftrution, it is obvious that, by the upward 
prefiure of any gas, the glafs hemifphere maybe raifed fo as 
to allow the aériform fluid to pafs mto the adaptor, but that 
there can be no return of any thing into the receiver even 
when a partial vacuum takes place in it; and the greater the 
excefs of the expanfive force or preflure exerted at any time 
in the adaptor over that maintained in the retort and receiver, 
the clofer does the valve become. 

Fig. 3. two adaptors, A and B, ground to fit into each other, 
and alfo to fit into C of fig. 1, Any number may be fitted 
to each other in the fame manner. By'this apparatus liquids 
may be highly impregnated with the gafeous products evolved 
during diftilations. The bent tube T is for the purpofe of 
conveying the fuperabundant gas to a chimney or to a pneu- 
matic apparatus. 

Fig. 4. improvement in the mode of fitting the glafs tubes 
in a Woulfe’s apparatus. This has already been fufficiently 
explained. 

XLII. Life of Josrrn Toarpo, Profeffor of Aftronomy 
and Meteorology at Padua. 

Joszru TOALDO, whofe merit as a philofopher and 
meteorologift is well known in all the civilized countries of 
Europe, was born on the 11th of July 1719 at San Lorenzo 
di Pianezza, a fmall village near Maroftica, at the foot of 
the Alps, in the valleys of Vicenza. The firft part of his 
education he received from various ecclefiattics, who gave 
him an early tafte for the fciences, and accuftomed him to 
diligence and application. In the year 1733 he was fent to 
the feminary of Padua, where he ftudied Latin, rhetoric, 
philofophy, and theology, but in particular the mathema- 
tics. Here he took the degree of doctor of theology, and 
was deftined for the place of a teacher in the fame inftitution 
in which he had been inftruéted. About this period he 
began to diftinguifh himfelf as a writer. The firtt literary 
labour he engaged in was a new edition of the works of Ga- 
\leo, to which headded various fraguients never before pub- 
eVor. Xl. R jifhed 
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lithed, together with annotations and a preface. This edi- 
tion contained alfo the celebrated dialogues refpeéting the 
fyftem of the world. As one of the matters of the above 
feminary, he taught grammar, rhetoric, philofophy, and 
mathematics; and here he firft introduced the infinitefimal 
calculus according to the principles of his preceptor Suzzi, 

_ one of the moft celebrated analyfts of Italy. His fervices to — 
this eftablifhment were foon rewarded by the archbifhop with 
the benefice of Montegalda, which he enjoyed for fourteen 
years. Though this are engaged a great deal of his atten- 
tion, it allowed him fufficient Jeilure for continuing his ma- 
thematical ftudies, which, on account of the different occu- 
pations of his academical office, he had not been able to 
purfue with that attention which he wifhed. He however 
exchanged this benefice for another more convenient, after 
he had been invited by the fenate of Venice, in the year 1762, 
to take upon him the vacant profefforfhip of aftronomy ane 
meteorology in the univerfity of Padua. 

In this inflitution he found it neceffary to make a great 
many changes in order to render his inftruction ufeful. The 
firft thing to be done, according to the fyftem which he pro- 
pofed, was to erect an obfervatory. The curators of the uni- 

_ verfity complied with the requeft which he made on:this fub- 
jet, and intrufted to him the care of drawing up the plan 

-and fuperintending the conftruétion of the building. On 
this account he undertook a tour through Italy for the pur- 
pofe of infpeéting the principal obfervatories, that he might 
be better able to devife a plan for that of Padua. The 
foundation of this obfervatory was laid in the year 1767, and 
in 1774 it was completed. He now procured an excellent 
quadrant from England, which he employed for making ob- 
fervations in conjunction with his nephew and affiftant Chi- 
minello, To fupply the want of good elementary books he 
publithed a fhort view of plane and fpherical trigonometry, 
with tables, under the title of Tavole Trigonometriche, con 
una Introduxtone, que contiene un Compendio di Trigonemetria 
piana e fpherica, applicata alla Pratica, cen molte altre Tavole; 
Padua 1769. 4to.; which was afterwards reprinted and in- 
troduced into many of the Italian feminaries. 

This work was foon followed by another on the influence 
of the heavenly bodies on the weather and atmofphere ; which 
greatly contributed to extend his fame as a philofopher, and 
which contained the refult of a long feries of meteorological 
obfervations made by him, The original title is, Della vera 
Influenza degli Aftri nelle Stagiont e Mutazioni di Tempo, 
Saggio meteorologico fondato fopra lungbe a tri ; 

: : adua 
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Padua 1770. 4to. This work, which made the author known 
throughout all Europe, was tranflated into different languages, 
and procured for him admiffion into various learned focieties. 
About the fame time he publifhed fome effays in favour of 
electrical conductors, many of which, in confequence of his 
recommendation, were erected in the Venetian territories : 
alfo a chronological view of uncommon changes in the wea- 
ther, with tables of the ftate of the barometer, and flux and 
reflux of the fea. In the year 1773 he began his meteoro- 
logical journal, which he continued till his death. In the 
year 1774 his celebrity was {till further increafed by his an- 
iwering a prize queftion, propofed by the Academical Society 
of Montpellier, on al as applied to agriculture ; 
which was crowned by the above fociety, and printed in Ro- 
gier’s Journal de Phyfique. It was tranflated in almoft every 
country of Europe, and, together with the author’s precedin 
work, excited general attention to a ftudy which before had 
been much neglected: this paper contributed alfo, in a con- 
fiderable degree, to the eftablifhment of the Meteorological 
Society of Manheim. After this period the author continued 
with great zeal to exert himfelf in diffufing meteorological 
knowledge, and in improving meteorological inftruments; 
and in 1776 he publifhed, in the Economical Journal of 
Venice, an extract from De Luc’s Treatife on the Barometer 
and Thermometer, by which the confiruction of thefe inftru- 
ments was much facilitated. Next year (1777) he tranflated 
Lalande’s Aftronomical Tables and his Abreg? de P Aftrono- 
mie, as he did afterwards his A/fronomie des Dames; and he 
erected a marble butt of that eminent aftronomer in the ob- 
fervatory. After this time his attention was exclufively di-+ 
rected to aftronomy and meteorology, and he in particular 
endeavoured to confirm more and more his doétrine refpecting 
the influence of the moon on the different changes of the 
weather. He publifhed alfo an hiftorical view of the fer- 
vice rendered by the Venetian fchools to aftronomy, geo- 
graphy, and navigation. In the year 1783 he obtained, in 
conjunétion with his nephew Chiminello, irom the academy 
of Manheim, the prize for the beft treatife on the conftruc- 
tion of a comparative hygrometer ; and in 1784 he publifhed 
a {mall work on finding the longitude, De Metbodo Longi- 
tudinum, et Obfervatione Tranjfitis Lune per Meridianum; 
which was much approved, particularly in England. From 
this period he wrote nothing except his journal till the year 
1787, when he publifhed a {mall work in two fheets, entitled 
Confronto delle Ragioni coi principal Prodotti della Cam- 
pagua, which appeared at Venice. His Tables of Vitality, 
; Ra Tavolg 
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Favole di Vitalita,a fmall but laborious work, -was printed 
next year at Padua and Venice, ay 

In the year 1788 he undertook a third tour * to Rome, 
Naples, Triefte, and Tufcany; during which he exanuned 
the place where Hannibal crofled the Alps, and wrote a 
paper onthis fubje@, which was inferted im the fourth vo- 
lume of the Tranfactions of the /cademy of Padua, of 
which he had been a member from the time of its eftablifh- 
ment. Next year he introduced the French clocks at Padua, 
and publifhed a treatife on gnomonics, and refpecting /che- 
diafmata afironomica, the eclipfe of the fan, and the paf- 
fage of Mercury. 

Befides thefe works, the public were mdebted to him for 
various fhort effays, publithed fometimes in his own journals 
and printed fometimes feparately : fuch as a fhort treatife on 
chronology ; an eflay on the extraordinary winter, together 
with a chronological view of the weather in general; feveral 
refearches refpecting the contimued drought of the winter of 
the year 1779; ou fogs, and the influence of- fiery meteors ; 
a prognoftication of the weather from the flight of birds ; 
iconfiderations on a new cycle, and the ftate of the planets; 
general rules for foretelling the periods of rain and wind in 
the Adriatic gulph, from an obfervation of the heavens. 
Other papers by him are to be found in many of the public 
Journals, and in the Tranfactions of learned focieties. The 
(Jonrnal of Madena contains his defence of Leibnitz againtt 
De Luc, and obfervations on the falling of the mercury in 
the barometer during rainy weather; that of Pifa, a treatife 
on the influence of the moon, in anfwer to the objections of 
Frifi. Various meteorological and philofophical papers writ- 
ten by him may be found likewife in the Venetian, Vicentine, 
‘and Milanefe journals, in fome of the French journals, and 
in the Tranfaétions of the Society of Manheim. The Phi- 
lofophical Tranfactions, thofe of the Inftitute of Bologna, 
and of the Academy of Berlin, contain three of his papers, 
viz. De ABjlu reciproce Maris Adriatici; De Calore Lunart; 
and De Wi Lune in Atmo{pheram, ex Obfervationibus baro- 
metricis. Some of his aftronomical obfervations were pub- 
lithed in the Memoirs of the Academy of Sciences at Paris. 
The Tranfactions of the Academy of Padua, however, con- 
tain the greateft number of papers written by this diligent 
philofopher: fuch as, a defcripiion of an aurora borealis, 
with a chronological account of the appearance of this pha~ 

* Befides the tour above mentioned for infpeéting the Italian obferva- 
tories, he had undertaken a fecond about the year 17S0, through Lom- 
bardy, Piedinont, and to the coa(t of Genoa. ; 
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nomenon fince the time of the Romans,;.a determination of, 
the Jongitude and. latitude of the obfervatory of Padua; a 
treatife on the phyfical properties of the atmofphere in dif- 
ferent places, from thermometrical and barometrical obferva-, 
tions, and from the phenomena of yegetables ; obiervations: 
on thunder; refearches refpecting the beat in feveral parts of, 
laaly, from the latitude of 41 to 47°; defeription of a beautiful 
fire-ball feen on the 1ith of September 1784 at,Padua; anc 
a great many aftrononiical obfervations made in conjunction 
with Chiminello. He jeft behind him feveral works in ma- 
nufeript, among which were, obferyations on the travels of 
— Polo, and on the real epochof the celebrated Chinefe 
wall, 

Amidtt fuch occupations Toaldo fpent bis days in tran- 
quillity, notwithfiauding the unhappy ferment which prevailed 
in his native country; and might, perhaps bave been full 
alive had not his end been haftened by chagrin. A fruitlefs 
attempt made in favour of a young man who had been de- 
rived of his office, gave him fo much uneafinels, that he firft 
his natural vivacity, and foon after felt, bimfelf indifpofed; 

on the 7th of November 1797 he was attacked by a neryous 
affection, and died on the tath, iu the 79th year of his.age. 
» Toaldo was of fmall ftature, had-a friendly afpe&, and:in 
general an appearance that infpired confidence, His conduc 
Was amiable, his deportment eafy, and his converfation, 
which was animated, difplayed great knowledge and an ex- 
tenfive acquaintance with various branches of {crence: fimple 
in his manners, open and fincere, he abandoned himfelf only, 
to the fofter paffions, and feemed;to have no other ambition 
than that of being ufeful. He was fteady in his friendthip, 
always ready to do good offices in the moft difinterefted man- 
ger, and indulgent towards every one. To the talents of @ 
literary man he added the virtues of the citizen, and there- 
fore was univerfally refpected, efpecially by thofe who en- 
joyed his intimate acquaintance, 

XLIV. Account of the Difcovery, of Caal, at. the Cupe. of 
Good Hope*. , eal 

Ix moft families at Cape Town a flave is kept exprefsly for 
collecting fire-wood. He goes out in the morning, afcends 
the fieep mountains of the peninfula, where waggons Sana 
approach, and returns at night with two final bundles ¢ 

, Ms * From Barrow’s Travelsi\o.. ae 
3 faggots 
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faggots (the produce of fix or eight hours hard labour) fwing- 
ing at the two ends of a bamboo carried acrofs the fhoulder. 

Some families have two and even three flaves, whofe fole 
employment confifts in climbing the mountains in fearch of 
fuel. The expenfe of a few faggots, whether thus colleéted 
or purchafed by the load, for preparing victuals only, as the 
kitchen alone has any fire-place, amounts, in a moderate fa- 
mily, to forty or fifty pounds a year. 

The addition to the inhabitants of five thoufand troops, 
and a large fleet ftationed at the Cape, increafed the demand 
for fuel to fuch a degree, that ferious apprebenfions were en- 
tertained of fome deficiency fhortly happening in the fupply 
of this neceffary article. Under this idea, the attention of 
the Englith was directed towards finding out a fubftitute for 
wood. The appearance of al! the mountains in fouthern 
Africa being particularly favourable to the fuppofition that 
foffil coal might be found in the bowels of moft of thofe in- 
ferior hills conneéted with and interpofed between them and 
the fea, his excellency the earl of Macartney, well knowing 
how valuable an acquifition fuch a difcovery would prove to 
the colony, direéted a fearch to be made. 

Boring-rods were prepared, and men from the regiments 
who had laboured in the collieries of England were felected 
to make the experiment. Wynberg, a tongue of land pro- 
jecting from the Table Mountain, was the {pot fixed on, and 
the rods were put down there through hard clay, pipe clay, 
iron-ftone, and fand-ftone, in fucceffive ftrata, to the depth 
of twenty-three feet. The operation of boring was then dif- ° 
continued, by a difcovery then made of actual coal coming 
out, as miners expreis it, along the banks of a deep rivulet 
flowing out ot the Tygerberg, a hill that terminates the ifth- 
mus to the eaftward. The ftratum of coaly matter appeared 
to lie nearly horizontal. Immediately above it was pipe clay 
and white fand-ftone, and it refied on a bed of indurated 
clay. It ran from ten inches to two feet in thicknefs; dif- 
ferent in its nature in different parts; in fome places were 
dug out Jarge ligneoys blocks, in which the traces of the 
bark, knots, and grain, were diftinétly vifible; and in the 
very middle of thefe were imbedded pieces of iron pyrites, 
running through them in crooked veins or lying in irregular 
lumps. Other parts of the ftratum confifted of laminated 
coal of the nature of turf, fuch as by naturalifts would be 
called lithanthrax, and pieces occurred that feemed to differ 
in nothing from that fpecies known in England by the name 
of Bovey coal. The ligneous part burned with a clear flame 
without much fmell, and Jeft a refiduum of light white a 

146 
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like thofe of dried wood. The more compaé earthy and 
ftoney parts burned lefs clear, gave out a fulphureous fmell, 
and left behind a flaty caulk, that foon contraéted on the fur- 
face a deep brown ochraceous cruft. The borer being put 
down in feveral places in hopes of meeting with the main 
bed of coal, the general refult was as follows : 

In the bed of the rivulet : Feet. 
Coal 2 4 5 4 4 2 
Blue foapy rock = - = & 5 
White foapy rock - - i af 22 
Gray fand-{tone with clay - - - 2" 
Sand-ftone of chocolate brown - - 14 
Blueifh foapy clay S = r 31 
Striated fand, red and white, containing clay - 33 

128 
Here the operation was difcontinued. 

XLV. Notices ref{peéting New Books. 

BABYLONIAN INSCRIPTIONS, 

Tuoucn a great many travellers {peak of the ruins of 
the antient Babylon, and defcribe the bricks of which thefe 
ruins are compofed, very few of them have noticed the fin- 

lar infcriptions or chara¢ters impreffed on them. Pietro 
ella Valle, a moft circumftantial and accurate traveller, 

even carried fome Babylonian bricks to Italy, one of which 
he prefented to Kircher, then refiding at Rome, to be pre- 
ferved in his mufzeum, {till extant in that city ; but neither he 
himfelf, nor that learned jefuit, who was fo much engaged in 
refearches refpecting Egyptian, Chinefe, and other kinds of 
oriental Jiterature, ever made mention of Babylonian infcrip- 
tions. 

The firft by whom they were noticed feems to have been 
father Emanuel, a Carmelite friar, who, having refided fome 
time at Bagdad, in his manufcript account, freaks of cha- 
raéters imprefied on the antient bricks ftill remaining among 
the ruins of Babylon, which, d’Anville fays, would fupply 
the literati, who are defirous of penetrating into the remotett 
antiquity, with entirely new matter for baad itatiets and ftudy. 

er him Niebuhr, in his Travels to Arabia, mentions. 
inferiptions on the Babylonian bricks ftill extant, but with- 
out telling whether they contained characters unknown, or 
fimilar to any already difcovered; only, when {peaking oy 

R 4 the 
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the bricks on which they are infcribed, he fays, that he faw 
infcriptions of the fame kind on other bricks at Bagdad and 
in Perfia. 

But the moft circumftantial, and the moft recent notice re- 
fpecting them, is that of M. Beauchamp, correfpondent-of 
the Royal Academy of Sciences at Paris, who, by refiding 
feyeral years at Bagdad, had more leifure to examine and 
deferibe the ruins of Babylon; which he did in his account 
inferted in the Journal des Savans for 1790. 

In this account, the author, fpeaking of the remains'of 
Babylon, fays,—** On the fide of the river are thofe immenfe 
ruins which have ferved, and ftill ferve, for the building of 
Helle, an Arabian city containing ten or twelve thoufand 
inhabitants. Here are found thole large and thick bricks, 
imprinted with unknown chara¢ters, fpecimens of which I 
have prefented to the abbé Barthelemy.’”” What kind of 
charaéters, however, thefe were, neither Beanchamp nor that 
celebrated antiquary, who wrote with fo much ability on the 
Pheenician, Palmyrenian, and other inferiptions, thought 
proper to determine; and. it is only. by his fucceflor, 
M. Millin, that we have lately been made acquainted with 
the exiftence of fome Babylonian bricks,at Paris, containing 
inferiptions, which were fent by Beauchamp from Babylon; 
and of which drawings er copies were tranfmitted to: My Her- 
der, at Weimar, and.to profefior Munter, at Copenhagen. 

In the mean time, the Honourable Eaft. India Company, 
being always defirous to lend. their affiftance to thofe who 
may be employed in the elucidation of oriental antiquities, 
and being informed that, near the town of Hillah, on the 
river Euphrates, there exift the remains of a very large and 
magnificent city, fuppofed to be Babylon ; and that the bricks 
of which thofe ruins are compofed, are. remarkable for con- 
taining, on an indented fcroll or label, apparently a diftuch, 
in chara¢ters totally different from any now made ufe of in 
the Eaft, directed the governor of Bombay to give orders to. 
their refident at Bafforah, to procure from, thence ten or a 
dozen of the bricks, and to tranfmit them,, carefully packed 
up, as early as poflible to Bombay, that they might be thence 
forwarded to them in one of their fhips failing tor England. 

In confeyuence we were gratified, at the commencement 
of the prefent year and century, at- London, with the fir; 
view of inicriptions, which, on comparing them, with the. 
Perfepolitan. characters as given) by Le Bruyn, Chardin, 
Niebuhr, and other travellers, appeared to be of the famie 
origin, being only more complex, and connected by long 
lines, forming whole and half{quares, ftars, triangles, &e.; 

3. ae fo 
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fo that they prove to\be adifferent combination, though formed 
of nearly the fame elements and nail-headed ftrokes. 

It.is well known that, for more than a century paft, abeut: 
which time the Perfepolitan, infcriptions were firft difcovered 
by. European, travellers, opinions have been much divided: 
refpecting thefe characters. Some have believed)them to be: 
talifmans, and others the characters of the Guebres, or an- 
tient inhabitants of Perfia; others held them for mere hiero-. 
glyphics, and others, for alphabetic: characters, like ours. 
Kempfer fuppofed them to expref’. whole ideas, like the, 
Chinefe. characters, but that they bad been appropriated 
folely for the palace of Iftakhar. 

After that period, however, fome ofta fimilar kind were; 
found alfo in Egypt; but as neither the Egyptian hierogly- 
phics, nor the characters obferved on the mummies, had the 
leaft refemblance to them, they ferved only,to, prove the con- 
nexion, which we know. from hiftory that Perfepolis once; 
had with Egypt. Ralpe, on finding fome others, om a cy- 
Nnder of loadtione, perfuaded himlelf that they were the 
fame with the Chinefe characters;, and, confequently, that: 
the Chinefe writing had been formerly known and cultivated; 
on this fide of the Ganges. 

The. above account of the difcovery of thefe inferiptions is, 
taken from Dr. Hager’s preface to his late, work @ntitled Di/+, 

JSertation on the newly difcovered Babylonian Infcriptions*, ry 
which the Jearned author endeavours to prove that the Rerf- 
politan characters were derived from, the Babylonian. . 

« By the Babylonian bricks: here exhibited,” fays, the 
learned. author, ‘ the whole difficulty in regard to their 
origin is removed ; as it is evident that Babylon, in point of; 
cultivation, was much earlier than Perfepolis, and that the, 
Chaldeans were a celebrated people when the name of the 
Perfians was fearcely known. 

** To confirm this opinion, and by it to prove that the 
Perfepolitan characters were derived from the Babylonian, 
Ihave thought it neceflary to begin this. work by a brief 
examination of the antiquity, extent, and feiences of the 
Babylonians ; and through feantinefs of original monuments, 
to prove, by aftronomy, architecture, and languages, their 
well-founded clarm to antiquity. “At the fame time I have 
endeavoured to {how that not.only the Perfians, but alfo the 
Indians, were difciples of the Chaldeans; and that the Egyp- 
tians themfelves, who pretend to be the inftructors of all na- 
tions, probably derived their pyramids and obelifks from Ba- 
bylon. Proceeding, then to the Babylonian inf{criptions, I 

® To be had at Richardfons, and*Cuthel! and Martin’s. 

have 
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have fhown their fimilarity to that celebrated alphabet which 
the Indians call divine or celeftial (deva-nagari), becaufe 
they believe that it was communicated by the Deity himfelf 
in a voice from heaven; and I have tried to prove that they 
were not derived from heaven, but from our earth, and from 
the borders of the Euphrates. I have confirmed my affertion 
by means of the Tibetan charaéters, thofe acknowledged de- 
fcendants of the Indian ones, and thus endeavoured to in- 
validate the opinion of that great antiquity and boafted ori- 
ginality of the Bramins.” 

In a future Number we fhall give a further extraét from 
this curious work: in the mean time we prefent our readers 
with a fpecimen of the infcriptions. (See Plate VIII.) 

MEDICINE. 

Profeffor Schumacher, of Copenhagen, has publifhed the 
firft volume of his Medico-chirurgical Obfervations. As 
the author attends an hofpital, he had occafion to make 
curious remarks worthy of confidence. His zeal induced him 
to fubftitute in his praétice the ufe of indigenous for that of 
foreign plants. He hasemployed the gratio/a inftead of ipe- 
cacuanha. In fuch cafes when this plant does not produce its 
effect, he recommends affifting it with the addition of a'little 
rhubarb. has difcovered that, in wounds and ulcers at- 
tended with inflammation, the cortex hippocaflani or cortex 
fulicis produces the fame effect as cortex peruvianus, which is 
far dearer. The carex arenaria, alfo, may be fubftituted for 
farfaparilla. It refults from the author’s experiments, that 
the faba pichurim are an efficacious remedy for the whites ; 
efpecially when the difeafe is inveterate, and arifes from 
weaknefs. 

_ Dr. Tode, of Copenhagen, continues alfo, with fuecefs, his 
Medico-chirurgical Dictionary. -In the firft number of the 
fifth volume the author informs the faculty that a foetus of 
199 days is fufceptible of being brought into the world alive, 
but without all the fymptoms of perfect conformation, and 
without being in a ftate to prolong its exrftence, 

MEDICAL JURISPRUDENCE. 

Citizen Bellock, a French phyfician, has lately publithed 
a work entitled Legal and Judicial Medicine. The obje& 
of this work is to inquire how far medical knowledge may 
be ufefully employed in legal inveftigations. The author 
has treated the fubje€t with much ability, and with all that 
cautious pyrrhoni/m fo neceflary in an inquiry of fuch im- 
portance. Among the points he difcuffes we fhall notice the 

following < 
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following :—1. Are there criteria by which we may difcover 
whether a perfon has hanged himfelf, or been hanged by 
others ?—2. Can it be afcertained whether a human body 
found dead in water has been drowned, or whether the perfon 
had been thrown in after death ? 

He does not omit to notice the two famous trials of the 
Jaft century, in which much light was thrown on thefe two 
queftions. The one related to the unfortunate Calas con- 
demned at Touloufe, and folemnly juftified at Paris: the 
other to young Sirvan, found drowned in a well a league 
from his father’s houfe. 

BOTANY. 

Dr. Schrader, one of the molt celebrated German bota- 
nifts, publifhes at Géttingen a botanical journal containing 
an account of the moft important difcoveries in regard to the 
fcience of vegetables. This journal, written in Latin and in 
German, appears every three months. Each number or vo- 
lume confifts of about 450 pages duodecimo, illuftrated with 
three plates, each of which exhibits feveral figures. The 
author divides each number into four parts. The firft is 
deftined for the papers and memoirs addreffed to him; in 
the fecond he gives an extraét from new works; the third 
contains the moft important difcoveries and obfervations 
made in the fcience of botany; and the fourth, every thi 
moft interefting in the correfpondence which the author 
maintains with the literati in Europe. 

Though every part of botany is cultivated with the moft bril- 
liant fuccefs in the north of Europe, the fiudy of the crypto- 
gamia clafs of plants, that is to fay, thofe the fexual organs 
of which are difficult to be difcovered, feems to engage, in 
a particular manner, the botanifts of thofe countries. To 
them we are much indebted for the light which has been 
thrown on this department of botany. The labours of 
Hedwig, Hoffman, Schrader, Humboldt, Perfoon, Fliigge, 
Stromeyer, &c. have diffipated the obfcurity with which the 
nature and origin of mufhrooms were furrounded. {his 
journal, therefore, of which fix numbers have already ap- 
peared, as it contains all the new difcoveries and obferva- 
tions in regard to botany, cannot fail to be of utility to thofe 
who are fond of this {cience. 

A very valuable work on this fubje& is now publifhing in 
Paris. {tis an account of new and rare plants colle¢ted by 
C. Cells, with fine plates. The hiftory of thefe plants is 
drawn up with great ability by the celebrated botanift Ven- 

tenat, 
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tenat, of the National Inftitute. Four numbers of this work 
have already appeared :- the fifth is about to be publifhed. 

MINERALOGY, 

A very valuable treatife on. this fabje&t has. juft been pub- 
lifhed. by C. Haiiy, member of the National Inftitute, and 
keeper of the mineralogical colleGions of the School of: 
Mines; 4 vols. 8vo., and a quarto volume of plates. A fine 
edition of the fame work, confifting of the fame number of 
volumes, in gto., was publifhed at the fame time. 

XLVI. Proceedings of Iscarned and Economical Societies. 

ROYAL SOCLETY OF LONDON, 

At the annmiverfary meeting on the 30th of November 
the amount of receipts and expenditures was declared, and) 
the names of the new and the deceafed members were read) 
over by the fecretary. 

The prefident, the Right Hon, Sir Jofeph Banks, K. B. 
in the name of the Society, prefented Sir Godfrey Copley’s 
gold medaJ to. Mr. Aftley Cooper for his paper on the effects 
which take place from the deftruction of the membrana tym- 
pani, and on an operation for the remoyal of a particular {pe- 
cies of deafvefs. 

Afterwards the Society. proceeded to the choice of the 
council and officers for the enfuing year. 
The members, as ufual, on that day dined together at the 

Crown. and Anchor tavern, in,the Strand. 
Dec. 10. was read a paper by Dr. Mafkelyne, aftronomer 

royal, drawn up from the notices publithed by Piazzi, of his 
diicovery of a new planet rather larger than our earth, and re- 
volving in_an_ orbit between Jupiter and Mars; to which he 
propotes giving the name Ceres Ferdinandia. Ail doubts re- 
fpectmg this difcovery will be refolved at its next appearance: 
in March 1802. ' 

On the 17th was read a paper, by Everard Home, Efq. 
giving an account of one of the moft extraordinary fubjects 
of comparative anatomy that has ever, appeared—a defcrip- 
tion of the Platypus anatinus, an amphibious animal, of 
which a male and a female were brought from New South 
Wales. They are there found on. the banks of one of the 
lakes, in which they fwim not on the furface, but occafionally, 
come upto refpire,.. It has four fhort legs, furnifhed wath 

claws, 
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laws, ‘anid ‘the mouth is terminated by a bill like ‘a @uck. 
‘The parts of generation areymoft uncommon, and, fronv Ute 
*female not havirig'a uterus, Mr.’ Home is led to fufpect it is 
-oviparous, 

THE JABLONOWSKY SOCIETY OF THE SCIENCES AT 

* LEIPSIC. 

This Society has propofed for 1802 the following 

Prize Queflions: 

_ Hiflory.—An account of the rights ‘and condition of the 
dignity of earl in the northern kingdoms. 

4 

Mathematics —Au- accurate view of the progrefs and im- 

“provement of the mechanical feiencesduring the eighteenth 
century. 
eile, the influence of the,atmofphere on the fer- 

tility of the foil, according to the latefi. experiments and re- 

fearches, How far may the nature, fituation, and culture of the 

foil contribute to render this induence.aGive and powerful ? 

The faéts adduced by the candidates in their papers 
mufi be confirmed by the teftimony of refpetable authors ; 
but the papers themfelves, according to a condition efta- 
blithed by the founder, mult be writen in Latin or in * 

French. The prizes confift of gold medallions of the value 
of 24 ducats each. 

The fociety invites all the friends and promoters of [cience 
to aniwer the above quefiions, The an{wers niu(t be trani- 

mitted; with a fealed noite containing the name and refidence 

of the author, to Charles Frederick Hindenburg, profeflor of 
philofophy at Leipfic. The period for receiving the anfwers 
has not yet been announced. 

ACADEMY OF THE USEFUL SCIENCES AT ER?FURT. 

In the fitting of May 2, M. Refch laid before the foctety 
feveral {pecimens of leather tanned, according to his procefs, 

by means of one-fourth bark and three-fourths turf (black 

peat-mofs), which were found exceedingly good: on account, 
. 

however, of fome doubts excited in revard tothe activity of 

_turf, he means to caufe his experiments to be repeated, 

M. Homeyer, of Zimmer near Alfeld, traninitted to the 

fociety fome twigs grown together, in order to fhow how 

mankind may have fallen upon the invention of grafting. 
Two papers were read, one on the a/plenium and ‘ome kinds 

of fern, related to it, by M. Bernhardi, of Erfurt; and ex- 

periments on the preparation of cimmabar in the wet wa 9 P Ys 

In 

y M. Buchalz, of Erfurt. 
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In the fitting of June 2, profeffor Frank read a paper on 
the queftion lately propofed by Meffrs. Anton and Krefch- 
man—whether the origin of Bards and the Druids can be 
juttly afcribed to the old Germans? The author is of the 
opinion of thofe who anfwer this queftion in the negative. 

FRENCH NATIONAL INSTITUTE. 

Account of the labours of the French National Inftitute 
during the laft three months of the year g. 

[Continued from p. 188. ] 

Obfervations made during three Years on the metallic Chains 
Sifpended from the Dome of the Pantheon to afcertaim any 
horizontal or vertical Change that might take place in the 
Building. By C. Prony. 

The late minifler of the interior, Benezech, having ap- 
" pointed a commifficn to refume the labours of thofe before 

eftablifhed for examining the Pantheon, and pointing out 
the means that might be neceflary for its prefervation, 
C. Prony, member of this commiffion, read an interefting 
memoir on this fubjeét, which was heard with great atten 
tion. Five metallic chains, compofed of links each 3°937 
inches in length, are fufpended below the cupola of the Pan- 
theon. Four of thefe chains are parallel to the vertical fur- 
faces of the planes of the pillars; the fifth is attached to 

‘the centre of the exterior dome, and hangs down near to 
the ground. The ceutres of five horizontal circular plates 
are made to correfpond very exaétly to the points where the 
weights with which each chain is loaded terminate. Thefe 
plates are raifed on vertical graduated ftalks, which rife and 
fall freely in fockets, and which can be fixed to any height 
by means of fcrews. Concentric circles are traced out on 
each plate, and meteorological inlitruments placed in different 
parts of the edifice indicate the differences of temperature. 

Chains fufpended in this manner can fink down only in 
confequence of three caufes. 1f, The dilatation of the metal, 
which would augment their volume and the length of their 
mafs: 2d, Elongation, occafioned by an extenfion which a 
certain weight might give to that length where the fyftem is 
interrupted by links: 3. The partial or total finking of the 
edifice. 

The effects which changes of temperature might produce 
ona metallic fyftem, interrupted by links, were examined 
with as much accuracy as it is poflible to attain to in re- 
fearches of this nature, with an inftrument invented by that 
eminent artift Ramfden. Lavoifier and Laplace ee 

6 thefe 
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thefe experiments at the houfe of C. Prony, and thowed that 
plates of different metals are lengthened by a given and con- 
ftant quantity, from the temperature of ice to that of boiling 
water *. 

The fecond caufe of elongation is eftimated by a method 
defcribed with great accuracy in Prony’s memoir. 

The third was that of the greateft importance to be known 
to the commiffion; for fome architects entertained fears that 
the edifice was finking. This movement, according to the 
hypothefes of fome, by caufing the pillars, which are faid to 
be too weak to fuftain the mafs, to give way, would have 
crufhed them, and the dome would have funk vertically ou 
itfelf. 

The poffibility of fuch a difaftrous effect fuggefted to the 
commifiion a defire to afcertain how far this was probable. 
Prony has detailed, in his memoir, a great number of pre- 
cautions which he took to eftimate this danger. After a 
long and accurate inveftigation, he was convinced that no 
alteration has taken place in the furfaces of the walls of the. 
foundation, and particularly in the vertical direétion of the 
pillars; that the parallelifm of the circular cornices of the 
cupola is ftill preferved; that the three domes are in no man- 
ner affeGted; and that an examination of the pillar which 
has funk moft, proves it to be found. The bliftering or feal- 
ing off of the compofition which furrounds the pillars was 
occafioned therefore only by the finking of the latter, and 
the finking arofe from an error in the conftruction. But can 
this finking make any progre{s? The attention of the com~- 
miffion will no doubt be directed to this objeét; and the in- 
ftrament invented by C. Prony is calculated to afcertain it. 

New Galvanic Experiments. 
{t appears that the identity of galvanifm and electricity is. 

perfectly efiablifhed by recent faéts. C. Biot has found that | 
the galvanic fluid in the different kinds of apparatus which 
produce it, follows exactly the fame progrefs as electricity, 
would under the like circumflances. ‘ ' 

Attraction and repulfion, indeed, being the fame in gal- 
vanifm as in electricity, the aétion which the molecule 
exercife upon each other is the fame in the two fluids ; the 
property which points poffefs of tranfmitting electricity, and 
which furfaces have to retain it, ought alfo to take place in 
gaivanifas; and, as the fmall plates may be confidered as 
more analogous to points than the large ones, they ought to 

* Thefe elongations are cftimated et an 564th for feel, and a gooth for 
eatt iron: the dilacarion of forged aad hammerce iron differs very littie 
from tha of feel. 

give 
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give in the fame infant a lefs mafs of fluid, but pofféfing:s | 
great velocity, while the large plates will give a greater mafs 
with a lefs velocity. Shocks which depend on:the velocity of 
the fluid will not be increafed with the fize of the plates; while 
metallic combuftions which depend on ‘its mafs and its con- 
tinued prefence, ought with this fize to’ be doubly augmented. 
This is a fimple explanation of theexperiménts of C. Hachette, 
Fourcroy, Vauquelin, and Thenard. 

C. Biot has confidered galvanifm alfo in regard to its che- 
mical nature; and ‘finding that what takes place in water 
brought mto communication with the pile has been fuffi- 
ciently examined, he was defirous of feeing what takes place in 
the pile itfelf, and what its a¢tion is on the furrounding bodies. 

As it is well known that the zinc of the pile foon becomes 
oxidated when it acts, it was neceffary to difeover whence 
the oxygen arofe. For this purpofe C. Biot, in company 
with C. F. Cnvier, made experiments, which proved that the 
atmofpheric air is decompofed, and gives up its oxygen to the 
pile; that this oxygen increafes the galvanic effects, but that 
it is not abfolutely neceffary to them; that thefe effects take 
place even iz vacuo, provided the pile is well moiftened with 
water ; which proves that the water is decompofed. 7 

Guyton found that the abforption of the oxygen of the air 
by the pile is fo complete, that it may be employed as an 
eudiometric mean to meafare the quantity of oxygen con- 
tained in any given kind of air. 

Biot next employed this oxidation of the pile as a means 
of confirming his theory refpecting the progrefs of the fluid. 
In the cafe when the fluid poffefles a greater velocity the 
oxidation ought to be accelerated ; fmal] plates therefore be- 
come fooner oxidated than large ones; a pile the two ends 
ef which communicate by wires is alfo oxidated »much 
fooner, as might be expected, than that where there is no 
fuch commiunication. 

The fame author has difcovered that the galvanic fluid is 
tranfinitted, with difficulty through water, but that it eafily 
glides over its furface ; an effect produced alfo, according to 
Prieftley’s experiments, by weak electricity poilefling great 
velocity. 
» C. Ganthenet, who is not a member of the Inftitute, has 
communicated fome interefting experiments on the fame 
{ubjeét, in which he fhows, in particular, that it is poffible 
to make effective galvanic piles without any metallic fube 
ftance whatever. Thefe experiments ferve to confirm thofe 
before made by Pfaff and Humboldt when they tried galyanifg, 
only on animals, 

While 
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While thefe refearches were making in France, the Englith 
made fome of a peculiar and decifive kind. They have been 
able to imitate the moft fingular effects of galvanifm by com- 
mon eleétricity, by making the conductors much thinner and 
longer. 

CHEMICAL ARTS. 

New Method of bleaching Linen. 

_ This method, invented by Seguin, confifts in employing 
one part of fulphuric acid in five hundred parts of water. 

New Method of tleaching the Pulp of which Paper is made. 

The art of bleaching raw cloth almo{t immediately, by 
means of the oxygenated muriatic acid, is the invention of 
Berthollet. Chaptal made a happy application of it to re- 
ftore the whitenefs of books and prints that have been ftained; 
but it remained to employ it for previoufly bleaching the 
pulp of which paper is made. This was attempted by 
Loyfel fome years ago, in order to render it difficult to imi- 
tate aflignats, on account of the perfection of their manu- 
facture. This paper money, in a political view, may be 
confidered feveral ways; but as an object of art, it is certain 
that it has occafioned a multitude of ingenious inventions, 
which will Jong remain ufeful after affignats fhall have been 
forgotten. The different procefles are now gradually made 
public, fince they are no longer fecrets of ftate. The public 
are already in full poffeffion of the ftereotype art; and that of 
the fabrication of paper, no lefs interefting, is now laid open 
alfo. It is attended with the double advantage of beauty and 

_ economy. 
By means of this method, all rags may produce a pulp 

exceedingly white; but they are not all proper for making 
paper ftrong, and difficult to be broken, though thin,—a qua- 
ity effential to bank paper, and others of the fame kind. 
New white or raw rags, cordage, and other articles, the 
hemp and flax of which have not been much worn, ought to 
be chofen for this purpofe, Old rags do well enough for 
thick paper, or that which does not require much tenacity. 
When the rags have been picked and cut into fmall mor- 

fels, they are put into vats, where they undergo a fermen- 
tation, which changes the nature of their colouring matter, 
by rendering it, as it were, faponaceous, and fufceptible of 
being carried off by water when wafhed, and afterwards 
beat. The heat, during the fermentation, mutt not be fufs 
fered to exceed 100° or 112° of Fahrenheit’s thermometer, 
which generally takes place in fifteen days. 
‘Vou. XI. s The 
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The moment of fubjesting the rags to the action of the 
acid is not a matter of indifference. If they are bleached 
entire, as the interior of each thread does not experience any 
action, this would afterwards alter the whitenefs of thé 
pafte; and if the workman fhould wait till they were abfo- 
lutely reduced to pulp, the pulp would form a body with 
which it would be difficult to mix the acid intimately. The 
matter then mutt be taken at a mean ftate between that of 
rags and that of pulp completely triturated. For this pure 
pole the rags are made to pafs under a firft cylinder to fepze 
rate the fibres; they are then fubjeéted to bleaching, and 
then converted into pulp by means of another cylinder. 

If the rags are raw, two baths of oxygenated muriatic acid 
or bleaching liquor, and one of fulphuric acid, are employed. 
If they are white, one bath of the liquor and one of fulphu- 
ric acid will be fufficient. 

The muriatic acid is prepared either with common muriatic 
acid and oxide of manganefe, or by means of fulphuric acid 
with oxide of manganefe and muriate of foda (common falt). 
The laft method is the moft economical; 25 parts of oxide 
of manganefe, 70 of common falt, and 120 of fulphuric acid, 
of 31 degrees of denfity (by the areometer), will be fufficient 
to charge a receiver of 270 gallons. The ftrength of this 
liquor is appreciated by means of a folution of indigo, which 
is prepared by diffolving one part in weight of indigo in feven 
parts of fulphuric acid concentrated to 66 degrees, and which 
is then diluted in 992 parts of water, according to the me- 
thod of Defcrozilles. When one meafure (in volume) of 
the bleaching liquor annihilates the colour of nine of this 
folution of indigo, the bath proper for bleaching 110 pounds 
avoirdupoife of rags, after being fubjected to the firft cylin- 
der, is compofed of 24 gallons of fuch bleaching liquor di- 
luted in 120 gallons of pure water. 

The expente of thefe different operations will be moderate, 
when one bath of bleachmg liquor and one of fulphuric acid 
are employed, which is generally the cafe, and the paper is 
exceedingly beautiful. There is no doubt therefore that the 
price of paper will be much diminifhed, when the method 
here explained is employed and brought into general pra¢g- 
tice. : 

On the Fixity which Antimony acquires by its Alloy with Tin. 

When attempts were made to reftore to commerce that 
prodigious quantity of metallic matters which had been em- 
ploved in making bells, it was found that the firft operation 
neceflary was to feparate the copper and tin, which formed 

6 their 
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their principal conftituent parts. The copper was eafily ob- 

tained by calcining a part of the bell metal, and then throw- 

ing it upon another part of the fame metal in a ftate of 

en but the {coriz produced, during this reduction, were 

oft. 
- More intelligent chemifis, and particularly Anfry, found 

means to reduce the feoriz, and te reftore to commerce a 

large quantity of tin, and a ftill larger of copper. The tin, 

however, obtained in the lait refult has peculiar qualities 5 

its fraGture is different from that of common tin, it is harder, 

and more eafily broken. 
C. Sage has found means to imitate this tin, extraéted 

from bell-metal, by mixing with tin a little antimony ; and it 

refults from his experiments, that the latter metal alloyed 

with tin, in the proportion of a fixth part, unites with it in 

fo intimate a manner that it is almoft impoffible to feparate 

it. C. Sage has no doubt then that the tin of bell-metal 

contains a certain quantity of it; but C. Sage has afcer- 

tained, by-feveral experiments, that it does not prevent jit 

from being employed in making tin plate, and even for tin-, 

ning veflels. , 
MINERALOGY. 

On the prefumed Effects of Galvanifm in the Mineral 
Kingdom. 

Pc. Guyton has given a defcription of a kind of ore of an- 

timony lately difcovered in the province of Gallicia, {peci- 

mens of which had been tranfmitted to him by Don Anto- 

nio Angulo, infpector general of the mines of Andalufia. 

He foon found, by analyfis, that the metal in this ore is in 

the ftate of oxide; but the ftruéture of the mineral, its in- 

terior texture, its well characterized ftriee, plainly announced 

that it was the paflage from fulphuret to oxide, without an 

alteration of form. It was therefore of importance to difco- 

ver how this change could have been effected. 
C. Guyton tried all the fimple or compound fub ftances 

which might be prefumed to exift in the bowels of the earth, 

in order to imitate, in the laboratory, this labour of nature. 

The fulphuret of antimony, both natural and artificial, re- 

fitted all his numerous attempts. He fuppofed, very juttly, 

that the decompofition of water ought to aét a principal part 

in this operation, and even that it prefented the only means 

of accounting for this alteration, fince it ought at the fame 

time to furnith oxygen, and to take away the fulphur by 

means of the hydrogen; but it was_neceflary to difcover 

what could have determined this decompofition. C. Guyton 

confiders it as the flow and progreffive refult of affinities put 
S2 into 



296 «  Preneb National Inflitute. . 

into’ action by the! alvanic fluidy) ‘A comparifon of what 
takes place in experiments where metals are fpontaneoufly 
oxidated, by the interpofition’ of water, appears to him to 
give ereat probability to this explanation, which he ftrength- 
ens by feveral examples of fimilar transformations, particu- 
Jarly that of the pyrites of Berczof, which patles to the ftate 
of oxide, retaining, in three direétions, the {trie of the pri- 
mative fulphuret, He quotes alfo numerous oblervations; by 
which C, Haiiy has proved the influence of fubterraneam 
eleétricity on minerals. He entertains no doubt: that this 
new idea will extend the field of mineralogy, by expofing to 
us nature wi ¢ohtinual labour, a¢ting at the fame time on 
mafles and on intimate molecule, by {fpontaneous attractions, 
and. independent of all percuffion; 1o that this fubtle fluid, 
aveording to Guyton, will affume the fir rank among thofe 
fabftances which have been dignified with the pompous name 
of mineralizers. ‘ 

Analyfis of a phofphated Lead Ore. 

This ore, of ayellowifh green colour, generally in fmall 
brilliant graims, and in a quartzy arenaceous reddifh matrix, 
is found in pretty thick continued-beds at Breitemberg, near 
ferlenmbach,, in the department of the Lower Rhine, C. 
Sage has found, by an aualyfis, that it contains, in Ico parts; 
37 of lead, 33 of quartz, and 30 6f pholphoric acid. The 
lead contains no filver. ; Z. 

‘ Emeralds found in France. 

This difcovery.was made by Lelievre. Travelling near 
Limoges, -he obferved,. 111 the ftones employed for repairing - 
the roads, a hard greenith fubftance, which be judged to be 
a beryl or au emerald, His conjeéture was confirmed by 
the chemical analyfis which Vauquelin made of fpecimens 
fent by him to that chemift, and by Haiiy’s examination of 
their mechanical firuéture. Thefe emeralds will not be of 
much we as ornaments ; but they may be employed by che- 
mifts to extract from them that kind of earth called glucine, 
which Vauquelin difcovered in the emerald and the beryl, and 
which thefe emeralds of Limoges readily furnith, as C. Le- 
lievre found feveral pounds of them, and was even able, by 
combining the fragments, to. recompofe a priim of more than. 
tour inches in diameter, and nearly the fame in height. 

METEOROLOGY. 

Qn the Adion which the. Lunar Period of Nineteen Years 
exerci/cs on the Variations of the Atmo/pbhere. 

As a decided influence on the variations of the atmofphere 
has. 
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has always been afcribed to the moon; -feveral methods havé 
been tried to determine the nature of this influence. Some 
have thought that it was exercifed by means of the, phafes 
others have fuppofed that it depended on the refpective po- 
fition of the moon and the funs and as this pofition recurs 
nearly the fame at the ead of nineteen years, the latter have 
concluded that meteors muft alfo return almoft the fame in | 
the courfe of that time. C. Lamarck, who “has fuppofed 
another influence of ‘the moon in regard »to its declination, 
and who has endeavoured to efiablith’ his difcovery: by feveral 
memoirs, has alfo endeavoured to afcertain what truth: there 
may be in this periodical return of the vamiations' of: the at: 
mofphere at the ¢nd of nineteen years; and he has found, by 
comparing meteorological obfervations, that this return is far 
from being fo correct as is generally believed! —Aftronomers 
alfooknow w ell}: that the éycle of nineteen Years Js:not exact 
within an hour and a half; an error which) amounts !to a 
whole day in the courfé.of 308 years. 

ZOOLOGY, . 

On the Difference which esxifis between the Crocodiles of the 
old and the new Continent. 

A-precife determination of the large fpecies of animals’is 
more important than might be imagined, as we have in- 
fiances that, for want of fuch determinations, travellers have 
placed in America fevéral animals of the old continent w hich 
never exified there, fuch as the lion, tiger, panther, and 
fome others. Thefe they confounded with other animals of 

_adifferent kind, though nearly related to them. The fame 
error has occurred in regard to crocodiles, even on the part 
of naturalifts. In order to reétify fuch miftakes, C. Cuvier 
has fhown, that moft authors have been entirely unac- 
uainted with the difference which exifts between the croco=- 

dies of the old and the new world, or have badly under- 
ftood them, and explained them fill worfe. 

He has proved, by am accurate defcription, that thefe ani- 
mals form two fpecies, the diftinguifhing characters of which 
are as follow: 

1ft. The crocodile has an oblong muzzle, the upper jaw of 
which has indentations on each fide to afford a paflage to the 
fourth tooth in the lower; its hind feet are entirely webbed, 

ad. The caiman has an obtufe muzzle; its upper jaw 
receives the fourth tooth of the lower in a particular cavity 
which conceals it; the hind feet are only half webbed. 

The firtt of thefe fpecies belongs to the old world, the 
fecond to the new. The wa ‘of die! latter originates ‘from 
Fi ; India, 
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India, where it denotes the common crocodile, and from 
which it muft have been introduced into America by the 
Spaniards or the Dutch. 

The author has not comprehended in his refearches the 
long beaked crocodile, or the gavial, which forms, by gene- 
ral acknowledgment, a peculiar {pecies. . 

» . On two new Kinds of oviparous Quadrupeds. 

Thefe two. fpecies, defcribed by Lacepede, are interefting 
not only on account of their novelty; they are interefting allo 
as they exhibit a number of toes not before obferved but in 
the clats of reptiles.. 

The firft, which Lacepede calls monoda&ylos, has indeed. 
only one toe on each foot. Thefe feet are fo fhort, and the 
body and tail fo long, that the animal has a great refem- 
blance to a inake; it is covered with fcales difpofed in 
tranfverfal bands. | 

The other f{pecies, called tetradadylosy has feet as fhort, 
and a body as long, as the preceding; but each foot is fur- 
nithed with four toes, and the body is marked on each fide 
with a longitudinal furrow. 

Thefe two {pecies will form hereafter two new genera in 
Lacepede’s genera of lizards. 

On a new Kind of Infeéts called Atra€oceros. 

_ This infe&t was brought from the kingdom Owara, in 
Africa, by Palifot-Beauvois. The name given to it by that 
traveller fignifies the /pindle horn, and indeed fuch 1s the 
form of its antenne. It is diftineuifhed from other coleop- 
tera by its wings being much longer than the cover, and not 
folding under them, and by having five articulations in all 
the tarfi. This laft charaéter brings it near to the //aphilini, 
while the preceding gives it an analogy to the zecydales. 
The form of its antennula is very fingular, C. Beauvois 
thinks that this infect lives in the weods. BF 

rs 

ANIMAL PHYSIOLOGY. — 

On the Quantity of Air neceffary for the Refpiration of a cer- 
tain Number of Individuals in a Space where it is not 
renewed, 

Experiments made with machines proper for navigating 
under water, made laft. year at Havre, and lately by the 
Englith engineer Folkeftone, made Guyton conceive the idea 
of comparing, on that fubjeé, the confequences of the che- 
rhical theory of refpiration, the refults of. obfervations made 
under the diving-bell, and the attempts made for the fame 

purpofe 4 
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purpofe by Drebell and Halley. After having. calculated, 
hour by hour, the confumption of the refpirable part of the 
air, and the formation of carbonic acid gas, he indicates the 

chemical means for ameliorating what remains of the former, 

and of abforbing the latter; and, in the laft place, of pre- 

~ venting the danger arifing from accumulated animal emana- 

tious, by the momentancons opening a bottle of oxygenated 

muriatic acid, which appears to him very proper to be fub- 

flituted in the place of the liquor mentioned by Boyle as 
having ferved to cool the air in a veflel rowed under water. 

' PHILOSOPHY OF VEGETABLES. 

- On the Influence which the Air and other aériform Fluids 
have on Germination. 

This new labour of Sennebier is a fupplement to his large 
work on the phyfiology of vegetables. The experiments were 
made by placing the feeds on moift flannel, under bells filed 
with different kinds of gas, the influence of which it was in- 
tended to try. All theie feeds refufed to germinate in.azote, 
in carbonic acid, and in pure hydrogen gas. | The prefence 
of oxygen was in general necetiary, and its employment is 
in part to abforb the carbon of the feeds, to form of it car- 
bonic acid. What is fingular is, that pure oxygen is not the 

- gas moti favourable to germination; it accelerates germina- 
tion, but it weakens it. The action of oxygen mutt be me- 
liorated by the prefence of a fub{tance inaétive by itfelf; and 

__we here find that wonderful faét prefented to us by fo many 
- other circumftances of the organic economy, viz. that the 
~ mixture moft favourable to germination is that of which the 

atmofphere is formed, that is, about three-fourths of azote 
to a fourth of oxygen; and germination does not take place 
ae at ‘all if there is not an eighth of oxygen at Jeaft in the at- 

_ mofphere. - 
© But the manner in which oxygen is introduced into this 
atmofphere isnot a matter of indifference; it mutt be poured 

. ine it faddenly. Were it made to enter only little by little, 
the firlt portions would fearcely be fufficient to abforb the 

earbon of the feeds, and no more would remain to vyivify 
them. : 

Seeds may be made to germinate alfo, by mixing oxygen 
with carbonic acid, or with hydrogen. In the latter cafe, 
the carbon which iffues from the feeds unites itfelf imti- 

* — mately with the hydrogen. ‘Too much carbonic acid in air 
___ does more hurt to feeds than too much azote, and too much | 
azote more than too much hydrogen. Various vapours may 
_ allo alter the air, fo as to annihilate. germination: of this 

> i S 4 - kind 
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kind are thofe of fulphuric ether, of camphor, of oil of tur- 
pentine, of vinegar, of ammonia, &c. 

This necedity of oxygen in nature is liable, however, to 
fome exceptions.. Some fecds have fuch force, that they 
decompofe the water to feparate from it oxygen, if they can- 
not difpenfe with it entirely: of this kind are peas, which 
germinate in water deprived of air, in every fort of gas, and 
even in oil, provided they have been before fteeped in water. 

AGRICULTURE. 

Progrefs of the Amelioration of Wool. 

Teffier and Huzard gave an account to the clafs of the 

fale of the wool and fheep of the flock of Rambouillet in the 
year Q, as well as of the progrefs of the amelioration of wool 

im France during that period. The molt uvterefling experi- 

ment mentioned by them was, that of leaving the wool on 

fome fheep for two years: by thefe means it acquired double 
length, gave a double weight, without any inconvenience to 

the animals, and was rendered exceedingly proper for the 
manufature of woollen ftuffs, fo that it was employed in 
making kerfeymeers, which were prefented to the clais, and 
which are equal to the beft Englith ftuffs of that kind. 

PHILOMATIC SOCIETY OF PARIS. 
' 

C. Sylveftre read a note on the long wool of the fheep of 
Rambouillet. It was long believed that fheep lofe their wool 
every year; and this afiertion, void of foundation, has been 
advanced in works of great refpeétability.. The members of 
the Council of Agriculture, charged with the in{pection of 
the national fheep eftablifhment at Rambouillet, were de- 
firous of verifying this fact; and for that purpofe fuffered the 
fheep to remain two or three years without being fhorn. By 
thefe means they obtained very long wool of, uniform fine- 
nefs, and which was equal in weight to what would have 
been produced by two or three fhearings. 

C. Vaugquelin communicated a note on the nature of the 
earth eaten by the inhabitants of New Caledonia. Humboldt, 
in one of his letters to C. Fourcroy, fpeaks of an earth eaten 
by the Otomaquas when they experience a [earcity of pro- 
vifions*. C, Labillardiere has confirmed, by an obfervation 
made in a part of the world very diftant from that inhabited 
by the Otomaquas, a fact equally fingular—where the inha- _ 
bitants of New Caledonia, when urged by hunger, ate large 
quantities of a greenith fteatrtes, ea and friable. It may 
‘mow be readily conceived how the horrid cuftom of eating 

* For this letter fee Philofophical Mag:zine, vol. X. _ 
prifoners — 
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prifoners of war might be introduced among a favage people 

reduced to fuch a ftate of famine as to be obliged to fufpend 

their hunger by diftending their ftomachs and inteftines with 

an earthy fubftance which has no other alimentary quality 

than that of being friable. 
Vauquelin, being defirous of afcertaining the nature of this 

earth, and whether it contained any thing nutritive, ana- 

lyfed, by the known means, fpecimens of it tranfmitted to 
him by C. Labillardiere. 

This earth is foft to the touch, and confifts of fmall fibres 

eafy to be divided: it becomes red in the fire, and lofes 

5, of its weight. It contains 37 parts of pure maonefia, 

36 of filex, 17 of oxide, 3 or 4 of water, and 2 or 3 of lime 
and copper. 

It contains therefore no nutritive part; and can be confi- 
dered only as a burthen—as a mechanical mean for fuf- 
pending the pain oecafioned by hunger. 

The fame chemift read a notice on’ blue oxide of iron. 
This fubftance, fent to the Council of Mines by baron De 
Molt, is of a bright blue colour: it prefents itfelf under the 
form of {mall infulated maffes in the cavities or fiflures of 
quartz and hard greenifh fteatites. It is friable, buta little 
unctuous to the touch. Tt lofes its colour by the flame of 
the blow-pipe, and then fufes into a greenifh white glafs. 

It lofes its colour neither by acids nor by weak alkalies; 
a circumftance which diftinguithes it from /apis fezuli and 
pruffiate of iron. It communicates to the muriatic acid in 
which it has been put to digefl, a faffron yellow colour, and 
lofes a little of its own colour; but it cannot be entirely de- 
prived of its colour without diffolving it at the fame time: 
nothing then remains but the fame quantity of filex, which 
feems to ferve it ag matrix. 

In examining the muriatic acid which ferved for this ope- ~ 
ration, it is feen that it has diffolved alumine, lime, and oxide 
of iron; but neither manganefe, fulphurated hydrogen, nor 
hofphorie acid, fubftances to which fome might be inclined 

to afcribe the blue colour of this oxide of iron, are to be dif- 
covered init. The caufe of the very remarkable colour of | 
this oxide, a colour which it has hitherto been impoffible to 
communicate to iron by any chemical means, fiill remains, 
therefore, to be determined. It appears, however, that the 
iron in this oxide is carried to a degree of oxygenation near 
to 4 maximum. “ 

Vauquelin read alfo a note on the faline fubftance called 
muriciate of Salzbourg. This matter, to which Haiiy has 
given the name of gyp/iferous muriate of soda, was allo fent 

to 
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to the Council of Mines by baron De Molt. ~ Vauquelin 
found in it, as Klaproth had done, an union of fulphate of 
hime with muriate of foda; which gives to the former the 
propery of cryftallizing in the cubical form: but he re- 
marked likewife, that 100 grains of this fubftance, broken 
into {mall fragments, and expofed to the moft violent heat 
for half an hour, loft none of their weight: they only be- 
came fomewhat opake. 

It is very fingular to fee a cryftallized falt entirely deprived 
of its water of cryftallization, though compofed of two other 
falts which generally contain a pretty large quantity of it. 

C. Gillet read a note on the emeralds lately difcovered in 
France by C. Lelievre. Of the-fubftances thought to be 
foreign to the foil of France, the emerald is not the only one 
which has been difcovered within a few years in that coun- 
try. C. Gillet mentioned the following mineral fubftances 
found there a little before the revolution: arragonite, ana-— 
tafe, koupholite, fiilbite, dypire, minilite filex, phofphated 
Jead, native antimony, carburated iron (plumbago). 

Since that period, notwithftanding the fmall number of 
‘mineralogical tours undertaken, the following have been dif- 
covered: dolomie, porphyroidal rock with a calcareous bafe, 
fulphated ftrontian, aventurine quartz, anthracite, ferrugi- 
nous {cheelin (wolfram), oxidated titanium, oxidated anti- 
mony, chromated iron, oxidated uranium, arfeniated lead, &c. 

MEDICAL SOCIETY OF BOURDEAUX. 

This Society has offered a prize of 300 francs for the beft 
account of the doctrine of Hippocrates, or of the Hippocratic 
{chool of medicine. 

The anfiwers to this queftion will be received till the 30th 
of July 1802. . 

COLLEGE OF PHARMACY AT PARIS, 

On the roth of November the College held a public fitting 
for the diftribution of prizes, the minifter for the. interior 
being prefident. 

Bourllon-Lagrange, profeffor of chemiftry, after proclaim- 
‘ing the names of thofe who had obtained prizes, gave an 
account of the labours of the Free Society of Pharmacy at 
Paris, and announced the prize queftion founded by the- 
prefect of the department of the Seine, which is to be de- 
termined in the beginning of the year 12. It is as follows: 

To determine, by exact experiments, what happens to 
thofe falts moft frequently employed, and particularly the 
fulphates of foda and magnefia, the tartrites of .potafh and 
luda, hyper-oxygenated muriate of mercury, and tartrites of 

potath 
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potath and antiniony, when mixed with the ufual beverages, 

fuch as ptifans, apozems, decottivas, foups, whey, the 

juice of herbs, and potions. 
The following memoirs were then read :—Obfervations on 

the internal temperature of vegetables compared with that of 

the atmofphere, by C. Solome; a memoir on medical wines, 

by Parmentier; a memoir on phofphoric ether, by Boudet; 

Shibviations on the formation of a new French pharmaco- 

peia, by Champferu; obfervations on the juice and fyrup of 

goofeberries, by Bourriat; a difcourfe on the utility of phar- 

macy, by Delunel; an obfervation on the exiftence of phof- 

phorus in fugar, by Boullay. 

SOCIETY OF AGRICULTURE OF THE DEPARTMENT 
OF THE SEINE. 

This Society has offered a prize of 500 francs for the beft 
anfwer to the following queftion: 

1ft, How does manure a in general? 2d, What are the 

different kinds of manure fuited to the different kinds of foil, 

and the different nature of roots and plants? 3d, What are 

their relative qualities in thefe different cafes? 4th, What 

are the different ways of preparing thefe kinds of manure? 

5th, What are the beft methods of applying them ? | 

The anfwers to thefe queftions muft be fupported by faéts. 
The prize will be decreed in the month of September 1802. 
The memoirs muft be addreffed, poft paid, to the fecretary 

of the fociety before the 2oth of July the fame year. 
The Society propofe to open a fubfeription ihe the purpofe 

of procuring from Spain 4000 of the fine-woolled Spanith 
fheep, which, according to the treaty of Bale, ftill remain 

at the difpofal of the French government. 
THE ROYAL ACADEMY OF MEDICAL PRACTICE AT ” 

BARCELONA. 

A prize of 375 rials has been offered by this “cademy for 
the beft effay on the advantages of the cow-pock inoculation 5 
with this exprefs condition, that the faéts adduced muft be 
jupported by actual obfervations made by the author. 
The prize will not be adjudged till the expiration of four years. 

XLVIL. Intelligence and Mifcellaneous Articles. 
December 1801. 

; GALVANISM. 

Ox this fubject we have witnefled fome extremely curious 

and interelling refults fiuce our lat Number. Our prefent 
notice 
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notice of them, however, fhall be brief, as the projected ex- 
periments have not all been gone through with thofe varia- 
tions of circum{tances which are: imtended to accompany 
them. Suffice it therefore to ftate at this time, 

That, in concert with feveral gentlemen, zealous promioters 
of feience, and whofe names fhall be flated hereafter, ‘a pile 
was con{tructed confifting of thirty-fix pairs of plates of filver 
and zinc, with difes of flannel moiftened with a folution of 
muriate of ammonia interpofed between the pairs; that each 
plate was ten inches in diameter, or contained 78°54 fquare 
ymches ; and that, confequently, the whole furface of filver 
in the pile, reckoning only one fide of each plate, was 2827°44 
f{quare inches, and that of zine the fame. 

With this pile, at.a meeting of a committee on the 19th 
imft. (December), gold, filver, copper, tin, lead, and zinc, 
were deflagrated with aftonithing facility. “x 

Gold burnt with avery vivid white light, inclining a little 
to blue. This experiment afforded an opportunity of deciding 
a point left undetermined in one recorded in our laft Number, 

“by which gold was deflagrated without any refiduum being 
perceived. On the prefent occafion, there was left.on the 
upper plate a copious oxide of a deep brown colour, inclining 
a little to purple. In the former experiment, the end-plate 
of the trough to which the gold was applied was vertical ; the 
oxide could: be but Jittle in quantity, and, being nearly of the 
colour of the mahogany on which it fell, accounts fufhciently 
for its not having been perceived. 

Silver gave a vivid green-coloured flame, extremely bril- 
iant.. The colour was fomewhat like that of a pale emerald, 
and the light more intenfe than that from the gold. Gave 
an oxide inclining to black, 

Copper prefented phenomena fimilar to thofe obferved in 
deflagrating gold. 

Lead gave a light of a dilute bluetfh purple, very vivid. 
Tin, a light fimilar’to that of the gold; but it burnt with 

jefs energy,—perhaps owing to the leaves being thicker. 
Zinc gave a blueith white flame, fringed at the moment 

of contact with red. It was more difficult to be deflagrated 
than any of the former, but the plates at the fame time were  - 
much thicker. 

The oxides of thefe laft four metals were not examined, 
Some water having been poured upon the upper plate, fo 

as to form a kind of little ftanding pool, feveral of the metals 
were prefented to the plate through this water, and were de- 
Sagrated, giving the fame coloured flame as when prefented 
to the bare plate. A vapour was fometimes perceivable in- 

flantly 



4 

s Euiminating Mercury: 935 

ftantly after the deflagration, fuppofed to be a portion of the , 
water converted into {team by the intenfe heat. 

One circumfiance is extremely worthy of remark. The 
fhocks from this pile, though in a fiate to produce fuch 
powerful effects on the metals, could be taken with very, 
little inconvenience. 

Dr. Van Maram and_ profellor Pfaff, of Keil, have lately 
been engaged ina ferics of experiments with the Voltaic pile, 
by means of which they are ftated to have charged an elec- 
trical battery of 140 fquare teet of furface by mere contact 
with the pile. The account that has reached us does not 
ftate whether the battery received as full a charge as could 
have been communicated by an electrical machine, or only 
fuch a one as to become fenfidle to an electrometer, If the 
Jatter, the quantity of furface named tends to miflead, for a 
fingle jar might have given the fame indications but if 140 
{quare feet received a full charge, the experiment will prove a 
moft interefting one. The fame account ftates, that, “ by the, 
eleGricity of this apparatus, (uamely, the Voltaic pile,) they 
fufed's2 inches of iron wire: even platina wire was fufed by 
it.” If we underftand the language here ufed, it means that 
the wire was fufed, not through the medium of an eleétrical, 
battery charged by means of the pile, though the introduction 
of the word ele@Zricity may feem, at firlt view, to convey that 
idea, but by being brought directly into the Voltaic circuit, 
If we are right in this opivion, it was, properly peaking, a 
deflavration and not a mere fufion of the wire that took place; 
z. e. the metal was wholly, or in a great meafure, oxided, in- 
ftead of being altered in form only, as is the cafe in fimple 
fufion : if fo, it was an experiment of the fame nature as thofe 
related above, in which feveral fyuare inches of gold and filver 
leaf, &c. were deflagrated. The detail of Dr. Van Marum and 
profeflor Pfaff’s experiments, which thefe gentlemen have 
promifed to. publith in a {hort time, will, however, foon clear 
up the ambiguities of the fhort account that has reached us, 

FULMINATING MERCURY. 

The effe&ts of an accidental explofion of a quantity of the 
fulminating mercury of Mr. Howard, which was experi- 
enced at Dr. Pearfon’s laboratory, while at lecture, a few 

"days ago, feem to be fufficiently remarkable to be worthy 
of being recorded, and may poflibly throw fome light on the 
agency of this powder, a indicate fome ufeful applications 
in practice. ad 

€ powder juft collected from the filtering paper, on 
5 which it lodged ‘after the liquid from which’ it was precipi- 

| 3 tated 
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tated had paffed through, was put on paper, and, for expe- 
dition, laid in four loofe parcels, (each of which, when dry, 
would have weighed about thirty grains,) on a tile one inch 
and a half thick and eight inches fquare, which had been 
previoufly heated to a degree a little above what could be 
borne by the hand. The tile was placed on a table, and left 
without further notice, to allow the powder to become dry. 

. At the end of about half an hour the whole of it exploded, | 
making a report equal at Jeaft to that of the difcharge of a 32 
pounder, as declared by a maval furgeon then prefent. The tile 
was {hivered into a number of pieces, and broken quite thrpugh 
the middle; two panes of a window, at the diftance of about 
eight inches from the tile, were alfo fhivered ; one of which 
was oppofite, and the other immediately above it; but none 
of the adjoining fquares of glafs were broken. Om another 
fide, at the difiance of about two feet from the tile, ftood a 
frame containing bottles of fpecimens of chemical prepara- 
tions, not one of which was broken ; nor did any of the pupils 
fuffer, who were fitting on a form only three feet from the, 
powder which exploded.—The whole of the room was filled 
with thick white fumes; and the windows were covered with 
quickfilver, depofited from the exploded powder. 

¥. The above accident fhows that the mercurial prepara- 
tion cannot be emploved for throwing projectiles hke gun- 
powder, the mode of agency of the explofion being on quite 
different principles, as is evident from what is above related ; 
particularly in the traéturing of the thick tile, and the very 
little diftance to which the concuffion of the air was propa- 
gated. * . 

g. It appears that the fulminating mercury is caleulated 
for fhiverine rocks or large {tones by its explotion. 

' 3, Frora the comparatively low temperature at which the 
powder exploded, it may be employed for certain deftruc- 
tive purpofes in time of war, by being confined in veflels that 
are hable to be heated. 

4. From the almoft infinite velocity with which a train of 
this powder may be fired, it is calculated for fetting on fire 
shines which cannot be effected by a train of gunpowder *. 

ANTIQUITY OF THE EARTH, 
In a former Number we mentioned the French having 

found in Egypt, on fome of the antient monuments, different 
fivures of the zodiac, which, fuppofing them to have been 
originally formed when the heavens had a correfponding pofi- 

= Communicated by Mrs. R. Lowry, a pupil of Dr. Pearfon.—For a 
further account of this powder, we beg ta refer our readers to Mr. How- 
ard’s paper, given in a preceding voiume, A 
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tion, tended to give to our earth a much higher origin than our 
received chronology attributes to it. According to fome phi- 
lofophers, we muft go back from the prefent Period 15,coo 
years; and even then we {hall only arrive at the time in 
which the figures of the zodiac were contrived: but the 
world may have undergone many previous revolutions. 

With all the femblance of fagacity and truth which accom- 
panies this mode of argument, nothing can be more unphilo- 
fophical than the inference. Is it not an admitted fact, that 
one of the firft efforts of aftronomers, after their fcience had 
attained a certain degree of perfection, was to draw from it 
fuch modes of arrangement and calculation as might be ufeful 
in adjufting the current time; and that the period from which 
they /uppofed their account to fet ont was in a great meafure 
arbitrary, depending on the multiplication of cycles into each 
other, counting backward from any pofition of the heavenly 
bodies in the then current age, to the period in which thefe 
bodies (according to their tables) muft have ftood in a pofi- 
tion fitting the purpofe they had in view? 

Does not the evidence adduced in different papers in the 
Afiatic Refearches amount almoft to a demontiration that, 
excepting a period which accords very well with the Scripture 
accounts, the whole Bramin chronology of myriads of years 
is merely a clumfy aftronomical fiction, which at firft was not 
even intended to deceive ? 
We may alfo ftate here another well known fact,—that it 

was long a favourite opinion with aftrologers, that all the pla- 
nets muft have been in conjunétion * in the firft feruple of 
the fign Aries when the world was made; becaufe then, 
according to them, was the proper time to begin a year! 
Others might have been for a different arrangement, i. e. a 
differently con{truéted zodiac ; but whichever had the greateft 
number of fuffrages at any period, can never prove any thing 
as to the fact in queftion. 

But, not to dwell ona fubject fo unprofitable, or on the 
early propenfity of ‘diferént nations to forge tor themfelves 
an high antiquity, is it not known to every one that the 
Julian period had an arbitrary commencement? If the hif- 
tory of this fact had been loft, and correfponding zodiacs had 
been found, would it have been correét to have inferred that 
they were made 6500 years ago? 

LITERATURE. 
Lord Elgin, our ambaifador at Conftantinople, havin 

fent from that city to Athens feveral artifts, who caufed dili- 
* * Let the planets be ail without any latitude in fuch a conjunétion== 
when did it take place ? G ie 

gent 
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gent fearch to be made in the Temple of Thefeus, we learn 
that they were fo fortunate as to find there almoft all the bas~ 
reliefs which @ormerly ornamented the Temple of Minerva. 
‘Thefe monuments, a great many in{criptions, and all the 
urns capable of being tranfported, have been fent by the 
Porte to England. 
A M. de Hammer alfo has made valuable difcoveries at 

Paphos, and has found at Rofetta a complete copy of the 
original of the Arabian Nights Entertainments. Indeed, 
feveral copies of this work, in Arabic, have been found in 
Egypt, as well by Mr. Hammer as by Mr. Clarke of Jefus 
College, Cambridge, and by the members of the French 
Inftitute; but Mr. Hammer’s attainments are infinitely more 
extenfive, and exclufively embrace fome objects of the higheft 
importance to the literary world. 

Mr. Hammer is a German gentleman of rank, who was 
fent by the Emperor of Germany, for the purpole of explor- 
ing the literary treafures of Perfia, Arabia, Egypt, &c. 
During the eventful, and we may fay miraculous, campaign 
of Sir S. Smyth in Syria, Mr. Hammer, then on his travels, 
became known to him, and profited by the extenfive in- 
fluence and character of our countryman to profecute his re- 
fearches. He has by thefe means, feconded by extenfive 
talents, and a perfect knowledve of the Arabic and other 
languages, obtained more interefling matter than even the 
French Inftitute was able to collect. Amongft other cu- 
riofities; he has brought to this country an Arabian manu- 
feript of great antiquity, furnithing a complete key to the 
bieroglyphics, by which he has been enabled to tranflate 
various inferiptions on the pyramids, &c. and thus eftablifh 
the objeéts for which thofe {tupendous mafles were erected. 

Le Moniteur (the French official journal) of the 18th De- 
eember, anuounces.that the Chevalier de Coral, the Spanith 
ambaflador at Conftantinople, received mtelligence at Her- 
manttadt, on his journey, that a learned Spaniard, mow tra- 
velling at the king’s expente, has difcovered, in Morocco, 
a complete manulcript copy of Titus Livius, written in 
Arabic. 

DEATHS. 

Lately, at Chateauneuf, in the department of Saone and 
Loire, in the houle of his brother-in-law, C. Drée, the cele- 
brated Dolomieu, member of the National Inftitute, and well 
known by his important labours in regard to. mineralogy. . 

On the rgth of November lait, at Nice, Jofeph de Beau- 
champ, the celebrated aftronomer, who refided many, years 
at Bagdad and other places in the Eaft. t 
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XLVIII. Remarks upon feveral Experiments made to prové 
the Converfion of Iron into Steel by means of the Diamond. 
By Davip Musuet, E/g. of the Calder Iron Works *. : 

Tn the Philofophical Magazine for November 1799 are 
inferted feveral experiments performed by me to prove whe- 
ther the experiment of the French chemifts at the Polytechnic 
School relative to the formation of fteel by means of the dia- 
mond was fufficiently conclufive. Refting upon the refult of 
thefe experiments, no inference could be drawn to validate 
the accuracy of the Parifian experiment. In every cafe, fufed 
metallic mafles were obtained, when neither diamond nor car- 
bonaceous matter was ufed, which, from defcription, refem- 
bled every way the button obtained by fufion in contact with 
the diamond. The refults produced in my experiments, when 
hammered, and put to the ufual tefts of heating, and plun- 
ging into water, exhibited the ufual ftate of fteel, clofed par- 
tially in the grain like foft fteel, and refifted, in a confiderable 
degree, the application of the file. This was proof beyond 
that afforded by the French chemifts. The unufual tefts of 
polifhing upon the lapidary’s wheel, dropping the nitrous 
acid, and exhibiting the fracture of the metallic button, are 
not fatisfactory proof to the artift that fteel was here pro- 
duced. 2 

Some time after the communication of the above experi- 
ments, my countryman Sir George M‘Kenzie read a paper 
before the Royal Society of Edinburgh; in the former part 
of which he exhibited refults to prove that the experiment of 
the French chemifts relative to the diamond forming fteel 
was quite conclufive; and, in the latter part of his paper, he 
detailed a variety of experiments to invalidate a conclufion 
which I had drawn, of carbon diffolved in caloric penetrating 
clofe veffels, and by its union with iron forming fteel. I tha 
in this paper take the liberty of making a few remarks upon 
thefe different experiments, as they occur in the order of Sir 
George’s arrangement. 

[ think it proper here to premife, that my not fubfcribing 
implicitly to the conclufions drawn by the Parifian chemifts 
and Sir George M‘Kenzic relative to the diamond and iron, 
proceeds not from faftidious {ceptici{m as to the carbonaceous 
matter of the diamond; I only with that the faét of its forme 

* Communicated by the Author. 
Vo-. XI. , ing) 
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ing fteel by its union with iron fhould be eftablifhed by ex- 
periments more perfect and more rigorous than any hitherte 
performed, before a con¢lufion fo nmportant be drawn and 
refted upon. 

The remarks made in the firft paragraph of this paper 
apply equally to the refults of Sir George as defcribed by 
him, and that of the Polytechnic School. So far as the de- 
{cription of parties, and the tefts ufed by each, go, the refults 
obtained in the experiments communicated by me feem to 
prove, with equal certainty, the prefence of fteel; and, as a 
further proof of this, I {hall adduce from the baronet’s own 
experiments an identity of refults obtained in two of his own 
operations, wherein it appears difficult to diftinguifh betwixt 
the nature of the products. I allude to that obtamed when 
the diamond was inclofed in a cylinder of iron, and to an- 
other experiment, wherein, followmg the procefs of Clouet, 
he fufed a mixture of iron, carbonate of lime, and pounded 
crucible *, In the treatment of thefe products refpectively, 
no fixed or determinate feature of {leel is applicable to the 
one more than the other. If, therefore, in the courfe of fub- 
fequent communications, I prove, by the moft unexception- 
able experiments, that the decompofition of the carbonic 
acid in lime never afforded one particle of carbon to the iron 
fufed in contact with it, which iron poffeffed fimilar proper- 
ties with that obtained along with the diamond, fo far as the 
baronet’s obfervation and tefts went, will not the experiment 
of the diamond forming fteel appear {till more equivocal, and 
require more demonftrative proofs of its combination with 
iron than any yet adduced ? 

Upon the baronet’s fecond experiment, wherein he ex- 
pofed a portion of iron under circumtiances fimilar to thofe 
of the diamond experiment, and obtained no fufion, I fhalt 
fhortly remark: That the uncertain and unequal degree of 
heat obtained in a {mith’s forge, particularly if fingle blafted, 
will eafily account for a few glubules being fufed in the one 
cafe, and none in the other. Blifters were found im both, 
and it does not appear by any comparative trials of quality 
that thefe blifters were effentially diflerent, or produced by 
different caufes. To prove that an irregularity of heat might 
produce the difference noticed, namely, the fufion of a few 
globules of the iron, a reference might be made to others 
of Sir George’s own experiments, where in one he fufed iron 
filings, but could not reduce fragments of horfe-nails ! 

The major part of Sir George’s experiments which follow 

* See Nicholfon’s Chemical Journal, No. xl. pages Ios and 107. 
thofe 
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thofe relative to the diamond, divide themfelves into two 
parts: thofe wherein heat enough was employed, and in 
which, confequently, the iron was found reduced ;. and vice 
verfa. In every cafe, had the baronet poffeffed powers of 
furnace fufficient, he would have obtained a fufed refult. In 
thofe experiments where fufion was obtained, the quantities 
were fo fmall that they afforded but a fcanty portion for fub- 
fequent tefts. 

So far, however, we are agreed, that malleable iron is fufible 
either alone in a crucible, or in contact with earths of various 
kinds. It is relative to the nature of the products thus ob- 
tained that we differ: a fair {tatement of the facts, as they 
relate to the experiments of Sir George, the French chemifts, 
and thofe communicated by me, will beft explain the points 
at iffue. { 

C. Clouet firft announced two new proceffes for the fufion 
of iron, and for the converfion of it, in the one cafe tnto caft 
ftee] equal in quality to the Fvglith marks of Hindfman and 
Marthall; and in the other, the converfion of it into a kind 
of caft iron by means of glafs. The former experiment, 
being deemed of national importance, was formally fubjeéted 
to the ableft chemifts in France for fatisfatory documents as 
to the correctnefs of C. Clouet’s pretenfions. This was un- 
dertaken and executed by citizens Guyton, d’Arcet, and 
Vauquelin; who, after repeated experiments in the fabrica- 
tion and fubfequent forging of the fleel, pronounced it, in 
conjunction with their moft eminent artifts, poffeffed of all 
the “ external charaGers and intrinfic qualities of the Englifh 
caft fteel of the manufaétories of Huntzman and Marfchall ; 
that it may be ufed for the fame purpofes, and be introduced 
in competition with it in commerce, without fear of any 
diftinétion being made to its prejudice.” . 

Shortly after thefe experiments were announced in this 
country, I refolved to repeat them along with others, not 
only with a view to prove the facts eftablithed by the French 
chemifts, but more particularly with a view to explain fome 
curious refults in the manufacture of crude iron, the fource 
of which I had not before an opportunity to explore, and 

which would not admit of a fatisfaétory explanation upon 
Clouet’s fuppofition of the decompofition of the carbonic 
acid and the union of its carbon with iron. 

The progrefs and detail of thefe experiments fhall hereafter 
be given ; Taffice it at prefent to fay, that, in following the 
procefs laid down by C. Clouet, with clay, carbonate of lime, 
and iron, a refult fimilar to his was obtained: but I found 
alfo, that when lime, carefully deprived of its carbonic acid, 
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was introduced as a fubftitute for the carbonate, the fufion 
and the quality of the button produced were in every refpect 
the fame! The metal, fubjected to a variety of tefts, exhi- 
bited the various phenomena mentioned in a former part of 
this paper. Convinced that, from whatever caufe this ap- 
pearance of fteel was derived, the carbonic acid was entirely 
neutral, I next ventured to fubjeét iron to fufion per fe; and 
the refult anfwered the novelty of my expectations. Beautiful 
buttons were obtained, of various magnitudes, poffefled of 
fimilar properties with thofe obtained with the carbonate and 
clay, and with the de-acidified lime and clay. The quality 
of thefe unalloyed buttons varied, and exhibited, in a greater 
or lefs degree, the properties afcribed to the others. From 
frequent repetitions of the fame experiment with various fized 
crucibles, { found the iron lefs altered in a crucible whofe 
capacity was little more than the contents introduced, than 
when a larger crucible was ufed to the fame weight of iron. 

Thus circumftanced, and unable to account for this appa- 
rent formation of fieel in any other way, I concluded that 
fueh was the affinity of iron for carbon, that when protected 
from common air, and expofed to a high temperature, it de- 
compofed the ignited gas of the furnace, feized its carbon, 
and conflituted fteel; and that the degree of faturation de- 
pended upon the area prefented by the interior furface of the 
crucible to any given quantity of iron. 

I had advanced thus far when 1 communicated the general 
refult of thefe experiments in the Philofophical Magazine for 
November 1799. 

Soon after this, Sir George M‘Kenzie read the paper for- 
merly alluded to, In it he informs us that, when he pro- 

- duced heat enough, malleable iron was fufible per /e; but 
he alleges that in no cafe was the quality of the metal 
altered. z 

In the prefent ftate of my information upon the fubjeét at 
iffue, I {hall cheerfully give up the conclufion I had formerly: 
drawn, of fteel being formed by carbon diffolved in caloric, 
I have ftated the progrefs of my mind fo far as it was biaffed 
by the experiments formerly communicated; and, far from 
wifhing to confound by any arguments advanced in favour 
of the deduétion I formerly made, I regret the facility with 
which the mind is naturally inclined to indulge in favour of 
receiyed opinions. 

The long received opinion, that pure malleable iron was 
infulible, and the unqualified approbation pafled upon a mo- 
dification of iron exaétly fimilar in quality, by the ableft 
iilts in Paris, led me into a falfe appreciation of the qu 
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of the produéts obtained in my own manipulations. A feries 
of experiments, which I fhall communicate through the me- 
dium of this publication, will, I hope, carry with them the 
moft evident demonftration, that in attributing to their refults 
the merits of caft fteel, or fteel of any quality, the French 

_chemifts have deceived themfelves, and. Jed into error many 
whofe confidence in their labours was. entire. 

I cannot, however, fubfcribe with the fame facility to the 
conclufion drawn by Sir George, that the fufion of malleable 
iron does not in the leaft alter its quality: but I fhall at pre- 
fent wave adducing any experiments to prove the contrary ; 
they fhall, however, be given hereafter in their proper place. 
The baronet’s experiments afford one inftance, however, 
which he has overlooked in forming the opinions on which 
his affertions are founded. He fated two parcels of iron 
filings, the one alone, the other mixed with oxide. From 
thefe were obtained two buttons of iron exaétly fimilar in 
quality, which quality, from the eulogium of the artift, we 
may juftly infer was improved by the fufion. 

The-queftion which moft forcibly occurs here is this: 
What revived the oxide in contact with the iron? What 
affinity, in this cafe, was exerted to gee the oxygen 
and revive the metallic particles? The prefence of carbona- 
ceous matter muft be inferred. This again we mutt fuppofe 
united to the iron, involving this confequence, that good 
malleable iron contains a portion of charcoal capable of re- 
viving at leaft 1-toth part of its weight of oxide of iron. If 
this mixture is neceffary to conftitute good malleable iron, 
and a fubftance be added, which, to a phyfical certainty, 
mutt deprive it of this neceflary conftituent part, will the 

- fufed aggregate ftill be of the fame quality as a portion of the 
fame iron fufed alone, or an original portion compared with 
it from the bar *? 

I fhall conclude this paper with the following obfervation, 
founded upon dear-bought experience, and which I hope 
neither Sir George nor his-artift will conceive as in the leaft 
degree perfonal. 

in fubmitting metallic refults to-undergo the neceffary 
tefts by a workman, the greateft poffible degree of caution is 
neceflary not to imprefs him with the nature of the wifhed« 
for refult. ‘A fingle experiment often is the foundation of a 
theory; and workmen, from the laudable motive of pleafing 

* T hope hereafter to fhow that all malleable iron contains a portion of 
charcoal, that this is effentially necefiary to its proper exiftence ; and that 
depriving it of this carbonaceous mixture debafes its quality by a total 
annihilawon of its properties. ; 
: T3 a fuperior, 
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a fuperior, as well as of exciting a difpofition to a more va-~ 
luable remuneration in fubfequent trials, foon difcover the 
bias of the operator’s mind, and artfully frengthen that pre- 
difpofing partiality which fets mature inveltigation afide. 
‘Thus frequently may a difinterefted perfon be the innocent 
caufe of much error, and. the occafion of many tirefome and 
laborious experiments. 

XLIX. The fume Methods of Reafoning common to Mathe- 
matics and to Natural Hiftory and other Branches of 
Phyfics. By Mr. R. HExron. 

SIR, To Mr. Tilloch. 

Yo UR valuable Publication fupplies much agreeable 
evidence of the conftant advancement of phyfical ference in 
all its branches. Yet one cannot help obferving, that there 
exift, between tbe votaries of the ftudies of pure and mixed 
mathematics, and the ftudents of chemiftry and natural hif- 
tory, a mutual jealoufy and mifunderttanding, which are, I 
fear, fometimes not a little inaufpicious to the general pro- 
grefs of philofophy. You fhall rarely fee mathematics and 
natural hiftory flourifh at the fame time, and in the fame 
{chool of fcience. The mathematician looks with contempt 
on the naturalift; and that contempt the naturalift feldom 
fails abundantly to repay. There is even fuppofed to be an 
incompatibility between thefe different fiudies, fo great, that 
he who excels in the one mutt not bope to fucceed in the 
other. 

But thefe, Sir, are merely groundlefs prejudices. It is not 
to propofe a paradox—when I affirm, that ‘ the truths of 
mathematics, and the reafonings by which thefe are difco- 
vered, have the moft exact analogy with thofe of natural hif- 
tory, and indeed of every other branch of f{cience that can be 
named.”’, Iam induced to fend you the following {hort ex- 
planation of this propofition, not in the idea of fupplying in 
it anew difcovery for the ule of the {cientific and the learned, 
whole views are truly profound and enlarged; but, as believ- 
ing it of great importance, that this principle {hould be ren- 
dered familiar to the minds of thofe who are now entering 
upon philofuphical ftudy ; and as hoping that fome of thofe 
who are mere bigots of mathematics, and of thofe who are, 
on the other hand, mere bigots of natural hiftory, may be 
brought mutually into good humour by it, 

I. Confider the nature of thofe realonings by which ma~ 
i 4 thematical 
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thematical truths are difcovered. Number and figure, points 
and lines in all their poflible combinations, magnitudes or 
quantities, are the fubjeéts of mathematical inveftigation. 
Of thefe, we bring not into the world, by reminifcence from 
a former ftate, or by mnate infpiration, any original know- 
ledge prior to experience by the fenfes. So fimple, however, 
and primary are their ideas, that they may be confidered as 
nearly coeval with the firft opening of the mind to percep- 
tion. The line, the point indeed, which we perceive by 
fenfe, poffefs not each that perfection in its kind which ma- 
thematical fcience afcribes to it. Yet from fenfe are our 
primary notions of the mathematical line and point never- 
thelefs derived. We obtain the notions of animal and vege- 
table forms and colours more perfetly beautiful than any 
which are actually to be feen, folely by abftraéting and again 
combining in idea the beauties which are in nature diftri- 
buted among different animals and vegetables. We form in 
imagination the charaéter of a truly wife and good man by 
a fimilar ab{traction and combination of qualities, which in 
real life are never to be feen together. We exalt our minds 
to conceive the exiftence of the all perfe&t Ruler of the uni- 
verfe, alfo by the abftraction of the beft qualities which we 
difcover in his creatures, and by combining them in our 
thoughts in the higheft perfeétion in which we are able to 
imagine their coexiftence. And it is juft in the fame manner 
that, by abftraétion from the point and line, which can be 
materially reprefented to our eves, we attain to the concep- 
tion of a mathematical point without length, breadth, or 
thicknefs ; and of a mathematical line, which of thefe qua- 
lities has none attributed to it but length. 

Thus far, then, the fundamental notions in mathematical 
{eience are gained precifely in the fame manner in which we 
arrive at the knowledge of generic, {pecific, or elaflific cha- 
raéters in natural hiftory; by obferving individuals in ma- 
terial nature, and by abttracting thofe qualities which are 
common to nuinbers; leaving out thofe which ferve but to 
particularize individuals, and making the qualities abftracted 
and combined anew, to our minds, the common reprefenta- 
tives of all. 

Numbers are generated from points; all other definite 
magnitudes from nes ; anda line itfelf is alfo produced from 
a point. But we have no reafon to believe, that, if material 
nature did not fuggeft to our conception the repetitions of 
unity, by prefenting more individual objeéts than one to our 
notice, we fhould ever have formed the idea of two. Nor is 
it certain that we fhould have been able, in imagination, to 

T4 diftinguift 
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diftinguifh lines into the fpecies of curved and ftraight, unlefs, 
we had feen imperfect examples of both in the extremities 
or outlines of material bodies. Thus, not only our fimpleft 
mathematical ideas of unity and of extenfion are abftrac- 
tions from material exiftence, juft as exactly as are the ge- 
nera, {pecies, &c. in natural hiftory; but our notions of the 
combining of unities and extenfions, by multiplication and 
addition, fo as to produce new varieties of them, are certainly 
in their origin produced by a farther obfervation of material 
nature, and without this, moft probably, could not arife. 
The mathematician who purfues, in arithmetic, unity 
through all its combinations, or who combines, in exten- 
fion, lines into all the imaginable diverfities of curved and 
rectilinear figures, employs, in thefe a¢ts, a mental procefs 
perfectly atalonate to that of the poet who feigns, ad li!ztum, 
characters of deities, men, and demons, by new combina- 
tions of thofe moral, intellectual, and bodily qualities which 
he has had occafion to behold in real life. This mathema- 
tician does, in-faét, a thing precifely fimilar to that which is 
done by the common maton or carpenter, who frames, of 
ftone or wood, many new figures of building, furniture, and 
utenfils, not exactly fimilar perhaps.to any that he may have 
{een in fimple unviolated nature. The chemift acts in the 
fame manner, in every trial of the unknown combinations 
of any chemical fubftance of which he defires to inveftigate 
the charaéter. And it is exactly thus, too, that the zoolo- 
gift, to elucidate the natural hiftory of any animal, places it 
in every diverfity of circumftances in which he can imagine 
that a new quality may be difplayed by it. 

Compare the fimpler operations in arithmetic with thofe 
of logic... Multiplication is only an abbreviation of addition: 
addition, in evéry act of it, fimply compares feveral different 
individuals, and thus afcertains that they belong to the fame 
fpecies: every act, whether of addition or of multiplication, 
is precifely that elliptical fyllogifm which is named an enthy- 
meme. In every aét, whether of the one or of the other, 
there is, in truth, an analyfis of particulars, and a general 
indudtion from them. I fay, for inftance, in addition, 2 
and 2 are 4. This, as a fyllogifm, affirms, that all numbers 
containing equal units are equal: 4 exprefies a certain com- 
bination of unities : 2 and 2 make together exaétly the fame 
combination of unities; 2 and 2 are therefore equal to 4. 
Let any one attend vigilantly to what paffes in his mind in 
this act of addition; and he will find it to be clearly what is 
here ftated. Again, this aét of addition fhows, juft like the 
obfervation of a rofe-tree only in leaf, and of a role ee 

‘ ull 
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full flower in natural hiftory, that 2 and 2 are, as well as 4, 
but combinations of the fame fpecies, genus, order, or clafs 
of unity. Itis alfo an example of analyfis and indudtion. 
You analyfe when you confider, as one unavoidably does, 
the conftituent units feparately ; you draw your general in- 
ference when you perceive the equalities. Any act in mul- 
tiplication might, as to the reafoning of it, be in the fame 
mauner illuftrated. Subtraction reafons exaétly in the fame 
manner as addition; but, inftead of equalities, difcovers dif- 
fimilitude, and of that diffimilitude gives a numerical defi- 
nition. Divifion combines the reafonings of addition or mul- 
tiplication with thofe of fubtraétion. The rule of three is, 
mott obvioufly, a chain of abridged fyllogifms; a procefs of 
regular analyfis and induction ; an afcertaining of the proper 
fpecies, &c. to which certain individuals: belong. Purfue 
the reafonings which refpeét numbers through every other 
variety of the accuftomed operations; and you thall find, ftill, 
nothing but the fame atts of ratiocination conftantly repeated. 
A fyllogiftic comparifon of ideas; to difcover equality or dif- 
ference; a procefs of analyfis and induction; a reference of 
individuals to their refpective fpecies, of {pecies to their ge- 
nera, &c. &c.; are {till the only acts of intelle& which are 
performed: and ftill the mind is confcious of no ideas but 
what have their origin in.the obfervation of material exift- 
ences, and in abftraction from thefe. 

Thus it is in that part of mathematics which abfira&s 
quantity from extenfion, and concerns itfelf only about the 
relations and properties of number confidered exclufively of 
figure. —Examine, on the other hand, any of the propofitions 
and demontftrations of Euclid, or any other mathematician who 
inveftigates the qualitics of figures in the antient form of ma- 
thematical reafoning. Does he demontirate a theorem ? This 
is only to eftablith, by analyfis and induction, a general fact 
before unknown. Is he to folvea problem? This 1s to explain 
the fecret caufes of a general truth before known, but unac- 
counted for; to invent a rule, and prove it to be founded on 
adue knowledge of the relations of things; or to adopt a 
rule from others, and to fhow by what means it is that com- 
pliance with this rule perfectly accomplithes the end propofed, 
A theorem and a problem differ from one another merely as 
two different modes for fuggefling the fame queftion or quef- 
tions of the fame fpecies. In both, the mind analyfes and 
abftraéts juft as in the profecution of any difcovery in natural 
hiftory. The train of demonttration in the works of all the 
antient mathematicians who treat of figure, is a feries of en- 
thymemes or abbreviated fyllogifms, When I go about to 

demonttrate, 
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demonftrate, that the three angles of any triangle are equal 
to two right angles; what elfe is this, but to fhow that the 

three angles of a triangle are one fpecies of the fubdivifions 
into which the magnitude of two right angles may be marked 
out? Can a fingle cafe of mathematical inquiry be pointed 
out, in which the reafoning (hall not appear to have the moft 
perfe&t analogy with that which is ufed m every other branch 

of feience, and, indeed, in the whole bufinefs of common 

life? Impoffible. 
But the mathematician reprefents all magnitudes by com- 

binations of lines incapable of exhibiting folid contents, or 
even, with accuracy, the diverfities of furface; and in his de- 
monttrations employs the letters of the alphabet to denomi- 
nate thofe lines. He does. But the abftractions of the fancy 
of the poet are thus reprefented, and but in part, by the 
imagery of the feulptor and the painter. The naturalift thus 
employs delineations of thofe objects which he cannot keep 
conftantly under his actual infpection. The letters of the 
alphabet, and other figns not in any other way fignificant, 
are employed in our reafonings in every other branch of 
knoWledge, juft as well as in mathematics. If a few tech- 
nical terms be peculiar to this branch of the fcience of the 
magnitudes of figure; are not certain fets of technical terms, 
in almoft every other inftance. much more numerous than 
thofe of mathematics, pecultar refpectively to every different 
fcience, and to every different branch of art? 

Tt may {till, however, be alleged, that there is a peculiarity 
in algebra, that branch of mathematical reafoning in which 
the moderns chiefly delight. But, no: the reafoning is, even 
m algebra, ftill the fame. The figns only, and the abbre- 
viations, are fomewhat different. Algebra refines even upon 
the ab(traCtions of arithmetic, and enables the mind to pro- 
ceed through a Jong train of reafoning refpecting numerical 
quantities, magnitudes, or diftinét values of any fort, without 
the intervention of common language, or even of the com- 
mon fiens of number. But the object is ftill to arrange in- 
dividuals under their fpecies, fpecies under their genera, ge- 
nera under abftractions ftill more comprehenfive, &c. The 
reafoning ts ftill by an analytical colleGtion of particular facts, 
and & conclufion to a general truth from their agreement. 
The feries of abbreviated fyllogifms may be juft as clearly 
traced in demonftrations by algebraic fymbols, as in thofe in 
which more tedious forms of words are employed. Algebra 
is but the brachygrapby of mathematics; and fhort-hand 
writing implies no peculiarity of reafoning, but merely a vo- 
luntary and conventional connection of certain figns with 

certain 
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certain primary objects, whether founds, words written in 
alphabet, or diftinct exiftences in nature. In the higher 
parts of algebra, and indeed throughout all mathematics, 
are many abbreviations nearly fimilar to that in which arith- 
metic fubftitutes multiplication for addition. But has not 
every branch of knowledge, in like manner, its abbrevta- 
tions, by means of which its reafonings are brought con- 
tinually nearer to the quicknefs and certainty of i intuition ? 

IJ. All that fcience does is, not to create new exiftences, 
to bring into the knowledge of man fomething that was never 
before known to mind, but merely to obferve individuals, 
and to form, by abitaGQion, general notions by which human 
thought may become capable of a much greater number of 
individual conceptions than it could by other means poflibly 
comprehend. In fhort, all human fcience is thus reduced to 
arrangement convenient to memory, and ferving merely, as 
it were, to enlarge the range of the mind’s eye. ~ Now, ma- 
thematics is not a folitary exception: all its difcoveries are 
merely difcoveries of exiftence and arrangement. A mathe- 
matical point is the genus generaliffimum of the feience. 
Points repeated with relation merely to numerical quantity ; 
and, on the other hand, points repeated fo as to form ex- 
tenfion ; are the two creat genera included rmniediately under 
that genus generalifimum. If we purfue lineally extended 
quantity into fubdivifions continually lower, we fhall find 
next the three {pecies of lineal extenfion by firaiht lines, by 
curves, and by angles. Under the fpecies of ftraight lines are 
all the fubordinate fpecies of merely longitadinal extenfion, 
with their mutual relations and differences. The fpecies of 
curves has under it all the inferior fpecies of. magnitudes or 
figures, which can be formed and bounded by curved lines 
alone, without the intervention of angles or ftraight lines. 
The fpecies of angles comprehends, as fubordinate, all the 
different forts of fingle angles which can be formed by the 
meeting of two ftraig ht lines. Subordinate to the angle and 
the firaight line, jointly, are all thofe figures complete on all 
fides, which are formed by the combination of ftraight lines 
and angles only. There isa fifth clafs of fubordinate fpecies 
referable to the angle, the ftraight line, and the curve, jointly, 
which includes all the fubordinate {pecies of figures, all thofe 
modes of extenfion, in which angles, ftraight lines, and curves 
are combined, It were ealy to purfue thefe fubdivifions con- 
tinually lower, even to every conceivable diverfity, in the 
modes of extenfion. It might be fhown that number is 
merely arrangement into genera and {pecics, &c, abies the 

ame 
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fame eafe with which this is evinced of extended magnitudes, 
But I will not multiply examples of what is fo obvious. 
When time is made the fubject of mathematical calcula- 

tion ; it is then confidered either as numerical quantity, or as 
lineally extended magnitude, or as a combination of the one 
with the other. 

Diftances are obvioufly fubjeéts of mathematical calcula- 
tion, folely becaufe they are modes of lineal extenfion. 

Nothing elfe can be brought under the mere forms of 
mathematics without a fiction, that it is either numerical or 
lineally extended quantity. 

All the truths of mathematics, antient and modern, pure 
and mixed, might be more happily than in any other mode 
of expofition unfolded in a fyftematic arrangemeut, like that 
under which Linnzus has difpofed the hiftory of the king- 
doms of nature, or the table in which the French chemitts 
contrived beautifully to ftate the truths and analogies in the 
Lavoifierian fyfiem of that {cience. 

Ido not at all communicate this, Sir, as any mighty dif- 
covery. I fhould only with to convince fome mathematicians 
that naturalifts reafon juft as much as they, and precifely in 
the fame way; that mathematics, like all other branches of 
human {cience, deals merely in the difcernment of exiftence 
and in arrangement; that it is not, therefore, more remote 
than any other {cience from the common fenfe and common 
utilities of life; that it has no right to be efteemed the only 
{cience by which the reafoning powers are to be fuccefsfully 
invigorated ; that its forms may be yet advantageoufly fim- 
plified; and, that all its general and fpecific truths might be 
very intelligibly exhibited in one fyftem, and in one or two 
rand tables. 
At my firft leifure, Sir, T fhall take the liberty of addreffing 

you on a different fubjeét; and fhal] communicate certain 
faéts, from which the clerical fluid appears to me to be 
certainly an oaide of caloric. j 

Iam, Sir, yours, 
R. Heron. 

London, 
December 7th, 1801. 

L. Report 
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L. Report given in to the Clafs of the Mathematical and 
Phyfical Sciences of the French National Inflitute on the 
Experiments of Volta, made the 2d of December 1800*. 

‘T HE firft galvanic phenomena confifted of mufcular 
contractions excited by the contact of a metallic are. Gai- 
vani and feveral other philofophers confidered them as pro- 
duced by a peculiar electricity inherent in animal parts. 
Volta firft announced that the animal arc introduced into 
thefe experiments ferved only to receive and manifeft the in- 
fluence, but very little, or not at all, to produce it. The muf- 
cular irritation, which was at firft {uppofed to be the import- 
ant part of the phenomenon, was, according to him, only 
an effect of the eleétric aétion produced by the mutual con- 
tact of the metals of which the exciting arc was formed. 
This opinion, which found partifans as well as opponents, 
caufed the experiments proper for fupporting or combating it 
to be multiplied; and, as is always the cafe in the infancy of 
difcoveries, there appeared, along with facts, a number of 
fingular anomalies, which rendered it more difficult to trace 
out their conneétion, and which were then even inexplicable, 
becaufe they arofe from very delicate circumftances, the in- 
fluence of which was not well known. 

. Such was the ftate of this branch of philofophy when the 
commiflion delivered in to you its firft report: its object had. 
been to determine with accuracy the conditions proper for 
calling forth and modifying the galvanic effects ; it did not 
attempt to explain them, and confined itfelf to prefenting 
‘them in that order which feemed moft proper.. At that pe- 
riod we were not acquainted with the refearches by which 
C. Volta, purfuing the path he has opened, endeavoured to 
connect with his firft difcovery all the phanomena exhibited. 
by galvanifm. He has fince made known a great many. 
others, equally important, which he has connected together 
by a very ingenious theory ; and if any thing ftill remains to 
be done to determine with exaétnefs the laws of this fingular 
aétion, and to fubject it to rigorous calculation, the principal 
faéts at leat, which ought to ferve as the bafis, feem to be 
invariably fixed. 
~ Your commiffion propofes at prefent to give an account of 
thefe fundamental experiments, and the method: in which 

~® The commiffion charged with this report confified of Laplace, Cou- 
lomb Halle Monge, Foureroy, Vauguelin, P lena “Charles ‘Briffon, j ate 
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Volta employed them for the eftablithment of his theory. 
It is much indebted to that learned man for the readinefs 
with which he repeatéd them, feveral times, before the com- 
miflioners; who can thus vouch for their truth and correét- 
nefs. The principal fact, that from which all the re(t may 
be deduced, is as follows: 

If two different metals, infulated, and having only their 
natural quantity of eleétricity, are brought into contaét, 
when removed from that contaét they are found in different 
ftates of electricity: one is pofitive, and the other negative. 

This difference, very fmall at each contaét, being accu- 
mulated in an eleétric condenfer, becomes fufficiently ftrony 
to caufe the electrometer fenfibly to diverge. The ation 1s 
not exercifed at a diftance, but only on the contaét of dif- 
ferent metals; it fubfifis as long as the contact continues, 
but its intenfity is not always the fame. It will here be fuf- 
ficient to take as examples copper and zinc. In their mutual 
contact the copper becomes negative, and the zinc becomes 
pofitive. 

Having proved the development of metallic electricity in- 
dependently of any moift conductor, C. Volta. introduces 
thefe conduétors. 
If a metallic plate be formed of two pieces, one of zinc 

and the other of copper, foldered end to end; if the ex- 
tremity of the zinc be held between the fingers; and if the 
other, which is of copper, be made to touch the upper plate 
of the condenfer, which is alfo of copper, the latter will be 
charged negatively. This is evident from the preceding ex~ 
periment. 

On the other hand, if the copper extremity be held be- 
tween the fingers, and if the other extremity, which is of 
zine, be made to touch the upper plate of the condenfer, 
which is of copper, when the contaét is deftroyed, and the 
upper plate is removed, it has not acquired electricity, though 
the lower plate communicates with the common refervoir. 

But if paper moiftened with pure water, or any other moift 
conduétor, be placed between the upper plate and the zinc 
extremity, the condenfer becomes charged with pofitive elec- 
tricity. It becomes charged alfo, but negatively, when the 
upper plate, covered with a moift conduétor, is touched by 
the copper extremity, holding the zing extremity between 
the fingers. Thefe facts are inconteftable; they have been 
verified by the commiffion. 

The manner in which C. Volta explains them, and refers 
them to the preceding, is as follows: 

Metals, fays he, and perhaps all the bodies in nature, 
exercife, 
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exercife, as has been faid, a reciprocal action on their re-. 
fpective electricities at the moment of contaét. When the 
metallic plate is held by its copper extremity, a part of its 
electric fluid pafles into the oppofite plate, which is of zine; 
but if this zinc is in immediate contaét with the condenfer, 
which is alfo of copper, the latter tends to difcharge itfelf of 
its fluid with equal force, and the zinc cannot tran{nait any 
to it: after the contact, therefore, it muft be found in its 
natural ftate. On the other hand, if a piece of moift paper 
be placed between the zinc of the plate and the copper plate 
of the condenfer, the mov ing power of the electricity, which 
exifis only at the time of contact, is deflroyed between thefe 
two metals: the water ry which feems, to enjoy this property - 
in a very weak degree in regard to metallic fubftances, checks 
only a very little the tranfiniffion of the fluid from the zine 
to the condenfer, and the latter may be char ged pofitively. 

In the laft place, when the condenfer is touched with the 
extremity of the plate which is of copper, the moift paper 
interpofed, the proper action of which is exceedingly weak, 
does not prevent the metallic plate from conveying a part of 
its metallic electricity into the plate of zinc: then, by de- 
ftroying the contact, the condenfer is found charged nega- 
tively. ; 
From this theory it is eafy to. explain the Voltaic ile. 

To do it with more fimplicity, we fhall fuppofe that it is 
formed on an infulator, and we fhall reprefent by unity the 
excefs of electricity which a piece of zinc ought to have over 
a piece of copper immediately touched by it*. 

If the pile is compofed only of two pieces, a lower one of 
copper and the fuperior of zinc, the electric ftate of the 
former will be reprefented by — 4, and that of the fecond 
by + i. 
TF a third piece be added, which muft be of copper, to 

produce a difplacement of the fluid, the lower piece of zinc 
mutt be feparated by @ piece of moitt pafteboard; it muft 
then acquire the fame electric ftate as the latter; at leaft, it 
will be fo if we negleét the action proper to the water, which 
appears very fmall, and perhaps alfo the very weak refiftance 

* The quantities of eleét icity accumulated in a body beyond its natural 
ftate are, caereris paribus, proportional to the repulfive force with which the 
molecule of the fluid tend to {eparate from each other, or to repel a new, 
molecula which one may atternpt to add to them, This repullive force, 
which in free bodies is balanced by the refiftance of the air, conflituus 
what we call the fenfiox of the fluid: a tenfion which js not proportioned 
to the divergency of the ftraws in Volta’s eleétrometer, nor to that of the 
balls in Sauffure's, and which cannot be accurately mealured by means of 
the eleétric balance. : 

which 
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which that liquid, as an imperfe& conductor of eleétricity, 
can oppofe to the communication. The apparatus being in- 
fulated, the excefs of the upper part can be acquired only at 
the expenfe of the piece of copper which is below: the re- 
{pective ftates of thefe pieces will be-no longer the fame as in 
the preceding experiment, and will become, 

In the lower piece, which is of copper, — 2; in the fe- 
cond, which touches it, and which is of zinc, — } + I, or 5. 

The third, which is of copper, and which is feparated from 
the preceding by a piece of moift card, will have the fame 
quantity of electricity, that is to fay, + 43; and the fum of 
the quantities of electricity loft by the firft piece and acquired 
by the other two, will be {till equal to zero, as in the cafe 
of the two pieces. 

If we add a fourth piece, which will be of zinc, it muft 
have af) unit more than that of the copper over which it is 
immediately placed: as this excefs can be acquired only at 
the expenfe of the inferior pieces, fince the pile is infulated, 
we fhall have: 

For the lower piece, which is of copper, — 1: for the fe- 
cond piece, which touches it, and which is of zinc, 0; that 
is to fay, it will be in its natural {tate 5 

For the third piece, which is of copper, and which is fe- 
parated from the former by a piece of moift card, 0; it will 
be alfo in its natural ftate ; 

Laftly, for the upper piece, which is of zinc, and which 
is in contact with the preceding, — 1. ub 

Purfuing the fame reafoning, the eleGtric ftate of each 
piece of the pile will be found by fuppofing it infulated, and 
formed of any number of elements; the quantities of elec- 
tricity will increafe for each of them, from the bafe to the » 
fummit of the column, according to an arithmetical progref- 
fion, the fum of which will be equal to zero. 

For the greater fimplicity, if we fuppofe that the number 
of the elements is even, it will be ealy to afcertain, by a very 
fimple calculation, 

That the lower piece which is of copper, and the upper 
piece which is of zinc, muft be equally electrified, one more 
and the other Jefs; and the cafe will be the fame in regard to 
the pieces taken at an equal diftance from the extremities of 
the pile. 

The electricity, before it pafles from pofitive to negative, 
will become null; and there will always be two pieces, one 
of zinc and the other of copper, which will be in the natural 
ftate. They will be in the middle of the pile: this is what 
has been feen in the cafe of four pieces, for example. 

6 Let 
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Let us now fuppofe that the communication is eftablithed 
between the lower part of the pile and the common refervoir: 
it is evident that in this cafe the lower piece of copper, which 
is negatively elestrified, will tend to refume from the ground 
what it has loft; but its eleétric ftate cannot be changed 
without that of the upper pieces varying, fince the electric 
difference of the one from the other muft always be the fame 
in the ftate of equilibriam. It is neceflary, then, that all the 
negative quantities of the lower half of the pile fhould be 
neutralized at the expenfe of the common refervoir; and then 
it will refult ; 

That the lower piece, which is of copper, will have the 
fame degree of eleétricity as the ground, which fhall be re- 
prefented by 0; 

The fecond piece, which is of zinc, and which immedi- 
ately touches the preceding,will have + 1; . 

The third, which is of copper, and which is feparated from 
the lower one of zinc by a piece of moift pafteboard, will 
have, like it, + 13 

The fourth, which is of zinc, and which touches the pre- 
ceding, will have + 2; 

And the quantities of the eleétricity of the different ele- 
ments will increafe in this manner according to an arithme- 
tical progreffion. 

If the fummit of the pile be then touched with one hand, 
and its bafe with the other, thefe exceffes of electricity will 
be difcharged through the organs into the common refervoir; 
and will give a fhock the more fenfible, as, this lofs being 
repaired at the expenfe of the ground, there muft thence 
refult an electric current, the rapidity of which, greater in 
the interior of the pile than in the organs, which are im- 
perfect conductors, permits the interior part of the pile to 
refume a degree of tenfion approaching that which it had mm 
the {tate of equilibrium. 

The communication being ftill eftablithed with the com- 
mon refervoir, if the fummit of the pile be brought into con- 
ta& with the upper plate of a condenfer, the lower one of 
which touches the ground, the eleétricity, which at that ex- 
tremity was in a very weak degree of tenfion, will pafs into 
the condenfer, where the tenfion may be confidered as nulls. 
but the pile being infulated only at the expenfe of the coms 
mon refervoir, the new quantities of electricity, recovered 
by the upper plate, will pafs into the condenfer like the pre- 
ceeding, and will be there, at length, accumulated in fick 
a manner, that, by feparating the cclleéting plate, very fen~ 
fible electromewric figns, and even fparks, may be extracted. 

Vou. XI. 1) In 
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In regard to the limits of this accumulation, it is obvious 
that it depends on the thicknefs of the fmall ftratum of gum 
which feparates the two plates of the condenfer; for, as in 
confequence of this thicknefs the electricity accumulated in 
the collecting plate cannot act but at a diftance on that of 
the lower plate, it is always more confiderable than that 
which forms an equilibrium with it in the latter; and hence 
there refults in the collecting plate a fmall tenfion, which has 
here for its limit the tenfion exifting in the upper part of the 
ile. 
As the ele€tricity of the column is aceumulated in the 

condenfer, it will be accumulated in like manner in the in- 
terior of a Leyden flafk, the exterior of which communicates 
with the common refervoir; and fince, in proportion as the 
pile difcharges itfelf, it is recharged at the expenfe of the 
fame refervoir, the flafk will be equally charged whatever be 
itscapacity; but its interior tenfion can never exceed that 
which takes place at the fummit of the pile: if the bottle be 
then removed it will give a fhock correfponding to that degree 
of tenfion; and this is what is confirmed by experience. 

Such mutt be the ftate of things, negleéting, as very {fmall, 
the action proper to the water on the metals; fuppofing, 

1f{t, That the tranfmiffion of the fluid takes place from 
one pair to the other in the infulated pile through the pieces 
of moift paper by which they are feparated, even when there 
exits no communication between the two extremities of the ~ 
column: 

ad, That the excefs of electricity which the zinc takes 
from the copper is conftant for thefe two metals, whether 
they are in their natural {tate or not. 

C. Volta fupports the firft propofition by an experiment 
which we have already mentioned, and in which the con- 
denfer is charged on bringing the colleéting plate, covered 
with a piece of moift paper, into contact with the copper 
extremity of a metallic plate, the other or zine extremity of 
which is held between the fingers. 

In regard to the fecond fuppofition, it is more fimple than 
might be imagined ; but a feries of very nice experiments, 
which we had not opportunity of making, would be necef- 
fary to afcertain how far it is agreeable to nature. 

Hitherto, for the fake of precifion, we have fuppofed the 
pile to be compofed of copper and zine: the fame theory, 
however, is applicable to any two metals whatever; and the 
effects of the different kinds of apparatus which they will 
ferve to form, will depend on the differences of the electricity 

which 
6 
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which would be eftablifhed between them at the moment of 
contact. 
What we have faid extends alfo to all other bodies between 

which there may exift an analogous aétion: thus, though 
this action may appear in general very weak between liquid 
and metallic fub{ftances, there are however fome, fuch as the 
alkaline fulphurets, the aétion of which with the metals be- 
comes very fenfible: the Englith chemifts, therefore, have 
been able to fupply by thefe fulphurets one of the metallic 
elements of the pile; and before them profeflor Pfaff, of 
Kiel, employed them for this purpofe in his experiments. 

In this refpect, C. Volta has difcovered between the me- 
tallic fub{tances a very remarkable relation, which renders it 
impoflible to conftruct a pile with thefe fubftances alone. We 
fhall here explain them according to his account, but we 
have had no opportunity of confirming them. 

If the metals be arranged in the following order—filver, 
copper, iron, tin, lead, zinc,—each of them will become po- 
fitive by the contact of that which precedes it, and negative 
with that which follows it: the eleétricity will pafs then from 
the filver to the copper, from the copper to the iron, from 
the iron to the tin; and fo on. 
Now the property in queftion confifts in this, that the 

moving force of the filver to the zinc is equal to the moving 
forces of the metals comprehended between them in the fe- 
ries: hence it follows that, by. placing them in contaét in this 
order, or in any other at pleafure, the extreme metals will be 
always in the fame ftate as if they immediately touched each 
other; and confequently, fuppofing any number of elements 
whatever thus difpofed, and of which the extremities are for 
example filver and zinc, we fhall have the fame refult as if 
thefe elements were formed of thefe two metals; that is to 
fay, there will be no effect, or it will be that which would 
have been produced by one element. 

It has hitherto appeared that the preceding property ex- 
tends to all folid bodies, but it does not fubfift between them 
and the liquids: hence it happens that a pile may be con- 
ftructed by the medium of the latter. From this refults the 
divifion which Volta makes of conduétors into two clafles; 
the firft comprehending folid bodies, and the fecond liquids. 

It has not yet been poflible to conftru& a pile but by a 
proper mixture of thefe two claffes: it cannot be done with 
the firft alone, and we are not yet fufficiently acquainted 
with the mutual action of the bodies which compofe the fe- 
cond, to determine whether the cafe is the fame in regard to 
them. t 5 Rig 
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We have fuppofed that the moift pafteboards placed between 
the elements of the pile are moiftened with pure water. If 
inftead of water a faline folution be employed, the fhock will 
become incomparably ftronger; but the tenfion indicated by” 
the electrometer does not appear to increafe in the fame 
ratio. C. Volta has proved to us this fact by the help of his 
apparatus formed of cups, by pouring fucceffively into them 
pure water and acidulous watgr. 

He concludes from this experiment that acids and falme 
folutions favour the action of the pile, chiefly becaufe they 
increafe the conducting property of the water with which 
the pafteboard is moiftened. In regard to the oxidation, he 
confiders it as an effet which eftablifhes a more intimate 
connection between the elements of the pile, and thus con- 
tributes to render its a¢tion more energetic. 

Such nearly is the fubftance of the theory of C. Volta re- 
fpecting that electricity called galvanic. His objeat has been 
to reduce all the phenomena of it to one, the exiftence of 
which is now fully confirmed; it is the development of me- 
tallic electricity by the mutual contact of metals. It feems 
to be proved by thefe experiments, that the pecultar fluid to 
which mufcular contraétions and the phenomena of the pile 
were for fome time afcribed, is nothing elfe than the common 
electric fluid put in motion by a caufe refpecting the nature 
of which we are ignorant, though we fee its effects. 
Such is the fate of the {eiences, that the moft brilliant dif- 

coveries only open a more extenfive field for new refearches. 
After having afcertained and eftimated, as we may fay, by 
approximation the mutual ation of the metallic elements, 
it remains to determine it in a rigorous manner, to difcover 

whether it is conftant for the fame metals, or whether it 
varies with the quantities of eleétricity they contain, and with 
their temperature. We mutt afcertain with the fame pre- 
cifion the peculiar action which the liquids exercife on each 
other and on the metals. It will be then that we can efta- 
blifh our calculation on exaé& data; that we can difeover the 
real law followed by the diftribution and motion of the elec- 
tricity in Volta’s apparatus, and complete the explanation 
of all the phenomena it exhibits. But thefe nice refearches 
require inftraments more correct than any yet invented by 
philofophers to meafure the force of the electric matter. 

In a word, it remains to examine the chemical effects of 
the current of eleétricity, its aétion on the animal economy, 
and its relation with the eleétricity of minerals and fifhes; 
refearches which, from the faéts already known, cannot fail 
to be of very great importance, 

When 
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When a fcience, already far advanced, has made an im- 

portant ftep, hew connections are formed between the branches 

of which it is compofed: we are always fond of looking back- 

wards to meafure the field it has paffed over, and to fee how 

the human mind has advanced in it. If we thus go back to 

the birth of electricity, we fhall find it, at the commence- 

ment of the laft century, confined merely to the phenomena 
of attraction and repulfion alone. Dufay firft afcertained the 
conftant Jaws to which they are fubjected, and explained their 
apparent fingularities. His difcovery of two kinds of elec- 

tricity, refinous and vitreous, laid a foundation for the bafis 
of the fcience; and Franklin, by prefenting it under a new 

point of view, made it the foundation of his theory, to which 

all the phenomena, even that of the Leyden flafk, were na- 

turally referred. ASpinus completed the proofs of this theory, 
brought it to perfection by applying to it calculation, and by 

the help of analyfis attained to thofe phenomena which 

C. Volta has fo happily employed-im the condenfer and elec- 
trophorus. The rigorous law of eleétric attraction and re- 

pulfion, fill wanting, was eftablifhed by exact experiments, 

and, conneéting itfelf with that of magnetifm, was found to 

be the fame in regard to celeftial attractions. It is well 
known that C. Coulomb is the author of this difcovery. 

At length appeared the galvanic phznomena, fo fingular 
in their progrefs and fo different in appearance from every 

thing known before, At firft, a peculiar fiuid was cre- 

ated to explain them; but C, Volta, by a feries of ingenious 

experiments conducted with fagacity, propofes to refer to 

one caufe the development of metallic eleétnicity ; to employ 

them for the conftruétion of an apparatus which will allow 

their force to be augmented at pleafure and connects them, 

by his refults, with important phenomena of chemiftry and 

the animal economy. 
In confequence of a requeft made by one of your mem- 

bers, and which you referred to a commiflion, we propofe 

that the gold medal of the Inftitute be awarded to C. Volta, 

as a teftimony of the fatisfaction of the clafs for the noble 

difcoveries with which he has enriched the theory of elec- 

tricity, and as a mark of its gratitude for having communi- 

cated them to it, 
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LI. Thoughts on the fuppofed Variations in the Axis and Poles 
of the Earth. By Profefor Bove, of Berlin*. 

I; is highly worthy of remark, that, notwithftanding the 
harmony which. prevails in the courfe of the planets round 
the fun, and in their rotation, as well as in regard to the 
parallelifm of their axes, great variations are found in the in- 
clination and pofition of the latter, and in the periods of the 
rotation of thefe bodies. 

This depends on the different influence which the fun has 
on a planet during its rotation, or the variation of its afiro- 
nomical feafons, and on the inclination of its axis in regard 
to its orbit; for the fun, in his courfe from the one tropic to 
the other, paffes over an arch equal to twice the complement 

_ of this inclination; and therefore the lefs the inclination, he 
miuft advance nearer to the poles, and employ much lefs time 
in proceeding from the equator towards either tropic. 

Now, as it is known from obfervations that there are 
fome planets the axes of which have a much greater or much 
lefs inclination than that of our earth, the great variations 
which muft naturally thence refult in regard to the beneficent — 
influence of the fun’s light and heat, will give a quite different 
nature to their fields, produétions, and inhabitants. 

The inclination of the axis of our earth, which is 664 de- 
grees, feems to be well adapted for promoting its fertility and 
rendering it habitable, as the fun employs fix months in 
moving from the equator towards either pole, and again re- 
turning; by which means the effect of his rays in producing 
that heat and light fo indifpenfably neceffary to the animal, 
vegetable, and mineral kingdom, increafes and decreafes in a 
much flower and gradual manner. The two temperate zones 
occupy the greater part of the earth’s furface, and thefe re- 
main habitable as far as poffible towards either pole. 

The direction and inclination of the axes of the different 
planets are as little proportioned to their different diftances 
from the fun, as their periods of rotation, fize, denfity, mafs, 
and fphericity ; as is well known by obfervations which have 
been made. Now, as there muft be fufficient grounds for 
this arrangement, it may be afcribed, in my opinion, to the 
matters of different fpecific gravity of which the earth and the 
other planets are compofed, and io their mixture; in confe- 
quence of which, immediately after their formation, their 

* From Der Gefell(chaft Naturforfebender Freuxde xu Berlin Neue 
Schriften, vol. ii. 1799. 
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hemifpheres on each fide of their orbit, which always divides 

the body in the middle, were put in perfect equilibrium. 

Our earth as well as every other planet is carried round the 

fun by the radius vector, (the ftraight line drawn from the 

planet to the fun,) as the centripetal forces continually act 

according to that line, or in a perpendicular direction. But 

this line of attraction, during the revolution of the earth, on 

account of the continual parallelifm of its axis, forms with 

the latier very different angles; and yet the duration and pe- 

tiod of the rotation remain unaltered. This great difference 

in the angles has therefore no influence whatever in this re~ 

{pect ; and it appears that there exifts fome other great power 

capable of preferving the direction and inclination of the axis 

unchanged, and which, in my opinion, may be afcribed alfo 

to the fun. 
Our earth during its annual courfe, revolving from weft to 

eaft, turns in fucceffion every part of its furface to the fun, 

and at the fame time revolves from eaft to weft on a line 

pafling through its centre perpendicular to the plane of its 

orbit ; or pafling through the poles of the ecliptic, as a fecond 

axis, for the purpofe of conftantly maintaining the parallelifm 

of its proper axis of rotation. Now, if it can be admitted 
that the fun produces this revolution of the earth in the plane 

of the ecliptic correfponding with the arch of its orbit, this, 

in my opinion, is a more natural explanation of the paral- 

lelifm of the earth’s axis than when it is confidered merely 

as the confequence of a certain eftablifhed pofition of it inca- 

pable of alteration ; as this principle is applicable only to the 

action of mechanical powers on bodies that move and revolve 

in a ftraight line; whereas the fun is continually drawing 

our earth from the firaight line, and carrying it around it in 

a cruciform manner. 
According to this theory, we may eafily conceive how it is 

poflible that a planet the axis of which, by the equilibrium of 

its heterogeneous parts eftablifhed at its creation, is put into 
a certain direction, fubjeéted to certain laws, may, by the 

powerful influence of the fun, be made to deviate from it fo 
that its axis fhall affume another pofition and inclination, or, 
in other words, change its poles. 

Our earth, in confequence of flow or fudden variations of 
the lat kind, would produce in the heavens the following 
phenomena : 

rit, Lf the inclination of the earth’s axis fhould change, 

the zodiac would be ftill the fame, but the obliquity of the 

ecliptic would be greater or lefs; the equator would pats 

through other flars; and, in, this cafe, all countries lying 

¢ 4 under 
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under the fame parallels of latitude would experience a like 
change in regard to the duration of the feafons. 

ad, If the axis of the earth, without changing its inclina- 
tion, fhould acquire a new direction towards fome other 
quarter of the heavens, the two points and «, where the 
ecliptic interfeéts the equator, and all the other circles con- 
nected with it, would pafs through other points of the ecliptic. 
This would make no change in the duration of the feafons, 
or the ftate of the fun at noon. 

3d, If the inclination as well as pofition of the axis fhould 
be changed, a refult compounded of both the above cafes 
would tae place. 

4th, But if the earth fhould be carried around the fun in 
another plane, the refult would be a new apparent courfe of 
the fun. The feafons would remain the fame, or acquire 
fome change in their duration, according -as the axis fhould 
be inclined as at prefent, or in a different manner towards 
the new orbit, and all the countries of the earth would par- 
ticipate in this change. Thefe four cafes, however, have no 
influence on the elevation of the pole of any place. 

» 5th, On the other hand, fhould the poles of the earth 
change their place, the obliquity of the ecliptic would allo 
be changed, the equator would pafs through other countries, 
and the elevation of the pole of thefe countries would be 
changed. This change of the pole, however, can take place 
only in the direGlion of fome meridian; and confequently 
from north to fouth, and from fouth to north. By thefe 
means one half of the equator would be carried over northern 
and the other over fouthern countries; and therefore all coun- 
tries would not equally participate in the changes thence oc- 
cafioned in the duration of the feafons; at leafi, all countries 
lying under the fame fouthern or northern zones could not 
come together into the torrid zone, or into an uniform!’ 
fituation. ti 

If the alteration of the pole fhould take place in the direc-’ 
tion of the meridian that paffes through the folftices, neither 
the ecliptic nor the different quarters of the earth would ex- 
perience any change; the obliquity of the former only would 
be altered as well as the pofition of the equator in proportion 
to the above alteration. Should the alteration of the pole take 
place in the direction of any other meridian, a change would 
be produced in the diilerent.quarters of the globe, ‘the obh- 
quity of the terreftrial equator, and the figns of the eclip- 
tic. In the lafi place, fhould the pole move alone the me- 
ridians pafling through either of. the equinoétial points, the 
above phenomena would take place, and the points of the 
. iid Ad te ecliptic, 
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ecliptic, 0°? and +, would be transferred to @ and ys, and 
north and fouth to eaft and weft. 

A queftion now arifes, whether any traces exift on the 
furface of our globe which feem to fhow that the inclination 
of the earth’s axis has ever changed either fuddenly or pro- 
greffively, or whether the pole has altered its place? On the 
firkt view, it would appear that this queftion ought to be an- 
{wered in the affirmative. 
Many naturalifts and geologifts, in order that they might 

more eafily explain the eeneral deluge, and why marine pro- 
du€tions are often found at a confiderable depth under the 
earth’s furface, or on the tops of high mountains; how the 
remains of anftral plants, and of terreftrial and aquatic ani- 
mals, could have been conveyed to the northern regions, and 
buried there in the bofom of the earth; how the different 
firata of mountains have been formed, gad other phzno- 
mena of the Jike kind, have been able, as is well known, to 
contrive no better hypothefis than to fuppofe that fome de= 
rangement of the poles of the earth, or changes in the in- 
clination of its axis, muft have taken ‘place in former times. 

But, in my opinion, the determination of this queftion 
belongs rather to aflronomers than to geologifts, becaufe by 
the former it may be confidered under a more general point 

-of view, viz. what connection exifts between the pofition of 
the earth’s axis and the fun, and. the attractive power in the 
folar fyftem; and what obfervations have been made in re- 
ard to the pofition and dire€tion of their axes, from which, 
i analogical realoning, we may explain the relation between 
caufes and effeéts when fach changes take place. 

The ableft aftronomers and geometricians have fhown that 
the fmall annual receflion of the equinoctial points to the 
weit, of about 51 feconds, and the revolution of the earth’s 
axis apound the poles of the ecliptic, which thence follows in 
the courfe of 25,700 years, arife from the united a¢tion of 
the attractive power of the fun and moon on the fpheroidal 
form of the earth. As long, therefore, as this attraction of 
the fun and moon acts in an uniform manner, it feems to be 
impoflible that any continued or very perceptible changes in 
regard to the earth’s axis can take place. 
‘Tt i is, however, found by obfervations, that in the courfe of 

many centuries an alteration, though very fmall, has taken 
place in the inclination of the earth’s-axis, At prefent it is 
23 minutes greater than it was in the time of Hipparchus, 
that is, above 2000 years ago. 

In confequence of this obfervation it has been apprehended 
that the ecliptic may, at {ome future period, coincide with 

the 
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the equator; the fun, of courfe, be continually in the equa- 
tor; and the axis of the earth acquire a perpendicular direc- 
tion; by which means the cold of the polar regions and in 
the temperate zones will become greater, and confequently 
the fitnefs of the earth for being inbabited, as well as its cul- 
ture and fertility, muft decreafe. 

But La Grange and La Place have freed us from any un- 
eafinels on this head, as they have proved, by ingenious cal- 
enlations and conclufions, that this fmail change in the in- 
clination of the earth’s axis 1s an effect of the mutual attrac- 
tion of the planets on the orbit of our earth; that fince the 
time of Hipparchus it has contributed in an uniform manner 
to the decreafe of the obliquity of the ecliptic, or the increafe 
of the above inclination; that it does not always continue ; 
but that, properly, the above fuppofed axis of the earth’s ro- 
tation perpendicular to the ecliptic, in confequence of this 
action of the planets, moves in very long periods around the 
poles of the orbit of the earth which Jie in the neighbourhood 
of the poles of the ecliptic. 

According to thefe obfervations, the variation in the obli- 
quity of the ecliptic is merely .a nutation of the earth’s axis, 
which, fince the time of Hipparchus, has occafioned a very 
fmall decreafe in it, but will afterwards become flationary, 
and then produce an increafe. 

Schubert, of Peterfburgh, has found, by La Grange’s for- 
mula, that the obliquity of the ecliptic in the period of 65,000 
years always remains between 20° 43’ and 27°45’. At pre- 
fent it is about 43 minutes lefs than the mean of the above 
two quantities, and will ftill decreafe, for 4900 years, to 22% 
53/5 after which it will again increafe, 

Hence may be deduced very important confequences in 
regard to the durable fiate of our earth, on which diftant bo- 
dies, in the courfe of its annual revolution, exercife an action; 
but thefe bodies, on account of their fituation and great di- 
ftance, are able to produce only very fmall and periodical nu- 
tations, by which the maintenance of the whole is promoted, 
avd the earth preferved from great and difaftrous changes, 
As long as the prefent confiitution of the folar fyitem remains 
the fame, thefe {mall and harmlefs periodical nutations will 
take place. 

But if the earth’s axis and its poles are fecured by fuch 
powerful bonds from all fudden or progreflive changes, thofe 
apparent changes and revolutions which we obferve at and 
under the furface of our earth muft be referred to other 
caufes than a change in the earth’s axis, or difplacement of 
its poles; and this will be ftill more evident when itis con- 

fidered 
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fidered how trifling fuch changes are in regard to the whole 
earth, and whether its centre hey could by thefe means 
fuffer any alteration. 
A curfory view of geology will fhow how little we know of 

the interior parts of the earth, and how {mall a portion of it 
is fubject to our dominion and refearch. Of the 21,951,022 
fquare leagues, which is the extent of the earth’s furface, the 
Jands that rife above the ocean comprehend only about one- 
third, or feven millions. Now if we fuppofe, which perhaps 
ought to be taken into account, that the height of the land 
above the ocean is 6000 feet, or 1! mile, (though few. lands 
are fo high;) and that the depth of the ocean is the fame ; 
this in a globe of one inch diameter would fcarcely amount 
to the fiftieth part of a line, or the fifth part of a moderate 
fized grain of fand; and this whole external cruft, of 6000 
feet in thicknefs, contains only the 1100th part of the whole 
number of cubic miles, which form the folid content of the 
earth. i 
Now all thofe traces of revolutions in the earth which 

geologilts have been able to obferve, have been found either 
in the above-mentioned cruft, into which no one has ever 
penetrated above a fourth part of that depth, (for the greateft 
depth to which mines have been dug is not more than 1500 
feet ;) or in the bowels or at the top of moderate fized moun- 
tains, the height of which on a globe a foot in diameter 
would not amount to a grain of fand. ' 

Can it be fuppofed that revolutions have taken place in 
this thin cruft of the earth capable of altering its centre of 
gravity, and at the fame time the place of its poles and its 
axis, fo much as fome have fuppofed, in order to account for 
warious phenomena, fuch as that of the bones of the ele- 
phant, &c. being dug up in Germany, and even in Siberia ; 
or if, by fome violent action of the powers of nature in the 
univerfe, mountains have been feveral times everturned, and 
fea and land changed their fituation; would thefe cata(trophes, 
which muft have occafioned great devaflation among the 
human race at the periods when they took place, have been 
able in any manner to change the pofition of the earth’s axis 
and of its poles? By no means: they mutt have been of much 
Jefs confequence, in that refpeét, than the devaftation which 
an infeét would occafion in a globe a foot in diameter by 
gnawing the paper with which it,is covered: and who will 
affert that the centre of gravity of fuch a globe would by 
thefe means be deranged ? 

A change in the pofition of the earth’s axis, or of its poles, 
can be fuppofed to take place only when the whole mafs of 

which 
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which it confifts is entirely inverted, and its homogeneous and 
heterogeneous parts mixed together in confufion. But in 
this cafe, the exterior cruft of the earth which we inhabit 
would be wholly transformed; mountains, countries, and 
feas, would change their places, and be conveyed to the 
height or depth of a hundred miles perhaps, and more: and 
how is it poffible that man, who can penetrate only to a very 
fmall depth in the earth, fhould be able to obferve fuch re- 
mains of the old world? 

Befides, fhe globe, which is of a fpheroidal form, revolves 
round its lefs diameter, which is five miles fhorter. Now, if 
the angle of the inclination of this axis fhould be fuddenly 
or gradually changed, its rotary motion would not be de- 
ranged, but the obliquity of the ecliptic would be expofed to 
changes, of which, according to obfervations made at all pe- 

riods, no traces have been found. But if the poles of the 
earth fhould leave their place, a new axis would be produced, 
the direction of its diurnal rotation would form another equa- 
tor, and the fpherical form would be changed. But the 
immentfe centrifugal force would be continually producing: 
the moft dreadful revolutions in the land and fea, and the 
‘remains of the antient population would be buried fo deep 
in the earth as to efcape the refearches of fucceeding gene- 
rations. ‘ 

The poles of our earth, at prefent, feem to occupy the moft 
commodious pofitions; for as, on account of the cold, they 
are uninhabitable to beings of our fpecies, whatever be the 
inclination of the earth’s axis, the ocean has been affigned 
them as their place, and all the lands of the earth are fituated 
around them, that, during the daily rotation and annual re- 
volution of the earth round the fun, its furface may as much 
as poflible be expofed to the beneficent effects of that lumi- 
nary in his courfe from the equator towards the poles. If 
we fhould transfer the north pole, for example, to the middle 
_of Afia, the fouth pole would fall in South America, and an 
immenfe tract of cultivated land, on account of the cold, 
would be converted into uninhabitable deferts. It is, how- 
ever, bighly probable, that the prefent poles, fince the forma- 
tion of the earth, as we are at prefent acquainted with its 
furfaece, confifting of fea and land, have always had the fame 
inclination. « 

As far as certain aftronomical obfervations go back, and 
the antiquity of thefe amounts to 4450 years, when a Chinefe 
aftronomer obferved (exa€tly according to the preceffion of 
the equinoxes) the ftar « in the northern Dragon in the 
neighbourhood of the north pole, no phenomena have ae 

place 
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place in the heavens which give reafon to fuppofe any con- 
fiderable variation in the inclination of the earth’s axis, or 1 
the place of the poles.. What Herodotus therefore fays, 
rc{pecting the legends of the Egyptian priefts, is mere fables ; 
for if the fan, in the courfe of 11000 years, actually changed 
the place of his rifing and fetting three times, fo often mutt 
the place of the poles, and confequently the climate of Egypt, 
have been changed. But fuppofing this to have been the 
cafe, how could the inhabitants of fo level a country preferve 
themfelyes from utter deftruction during the repeated trans- 
formation of land into water, which muft have been the 
confequence of theie changes? By a mere increafe or decreafe 
in the prefent inclination of the earth’s axis, which is 66{°, 
Germany, for example, could never be transferred into what 
is called the torrid zone. In the firft cafe, if the inclination 
fhould be changed to go°, the fun in fummer would be re- 
moved about 231° farther towards the fouth from that coun- 
trv. In the fecond cafe, if the inclination fhould decreafe 
to 30°, the fun would go to the diftance of 60° from the 
equator, and in fummer pal¥twice over Germany in a per-_ 
pendicular direction; but in winter he would be invifible for 
a month, and the cold there would be much more intenfe 
than at prefent. On this account, neither the auftral plants 
nor elephants could ever thrive in fuch a climate. . 

If Germany was ever fituated in the torrid zone, or near _ 
the equator, the north pole muft have been fituated in the‘ 
Pacific ocean between Afia and America, and the fouth pole 
at the fouthern extremity of Africa, more than 3000 miles 
from the places which they occupy at prefent. The north- 
eaft part of Afia muft in that cafe have been nearer the north 
pole than at prefent, and Siberia in the temperate zone. 

But as the bones of the elephant have been found under 
the earth in the northern parts of Siberia as well-as in Ger- 
many, both countries muft have been fituated in the tornd 
zone: but, in this cafe, the north pole muft have been fitu- 
ated in California, and the fouth pole in Madagafcar, above 
4000 miles from their prefent place. If the poles were ever 
in that fituation, it may be afked, If elephants exifted then 
in Siberia and Germany, where were the forefathers of thofe 
which now exilt in the Ea(t Indies and Africa? as thefe 
countries at that period mult have been in the middle of the 
fouth temperate zone, or partly im the frigid zone. 

Thus there are manifett contradictions in fo readily fup- 
pofing a difplacement of the pole, and when the revolutions 
which fuch a change muft have produced, in regard to the 
furface of the earth and fea, are not taken into confideration. 

A natural 
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A natural confequence follows. If our northern diftriéts 
of the earth were ever fituated in the torrid zone, a part of 
the prefent torrid zone (for it is not poflible that this fhould 
have been the cafe with the whole of it) muft have occupied 
the fouth temperate zone, or the frigid zone. If elephants 
could exift in thofe fouthern diftricts, at that time forming 
the temperate and frigid zone, or if Germany and Siberia 
were fuddenly tranfported more than four thoufand miles to- 
wards the north pole, could thefe animals withftand this ge- 
neral revolution of the furface of the earth and ocean? Or, 
during this cataftrophe, were fome of thefe ponderous ani- 
mals tranfported over the land and fea to their prefent place 
of abode, in order to propagate their breed? 

Thefe quettions cannot be anfwered; but are unneceffary, 
if we are convinced, from the principles here explained, that 
fuch difplacements of the poles of the earth are not admiffible. 

But as the bones of elephants and the remains of auftral 
plants are found under the earth in northern countries, this 
may be explained in the moft natural way, by fuppofing that 
formerly a fpecies of thefe large animals and auftral plants 
exifted in the temperate north latitudes; for it is certain that 
many petrified {hells and plants, as well as the impreffions of 
infects, are found under the earth, the originals of which 
are unknown; or that the prefent temperate zone enjoyed in 
the antient world a warmer phyfical temperature. 
\ Are there not fome proofs, generally fpeaking, that the 
mafs of the cold in the north increafes, and that the ice is 
more and more accumulated in the neighbourhood of the 
north pole; that even our vegetables do not poffefs the fame 
degree of perfection, and betray fymptoms of degeneration, 
though the fmalleft difplacement has never taken place in 
the poles of the earth, and no change in the incitnation of 
the earth’s axis that could have an influence on the climate? * 
is not the cold more widely diffufed in the fouthern hemi- 
{phere than in the northern, though both are equally expofed 
to the fun, and though the fun in fummer is many thoufand 
miles nearer the former than the latter ? 

The phytical climates of the earth however, and particu- 
larly the two temperate and two frigid zones, as they are 
far more expofed to the varied influence of the fun’s rays 
than the torrid zone, appear to have been fubjected to great 
variations at long intervals. But thefe depend much on 
local and temporary circumitances, and are not determined 
merely by the different effects of the fun’s influence, in con- 
fequence of his annual return, They are at the fame time, 
‘owing to the chemical fermentation in the mixture of the. 

component 
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component parts, occafioned by the acceffion of heat; to the 
folution and decompofition of thefe fubflances fo different 
in their nature, evaporated from the furface of the earth, whe- 
ther land or water, which is filled with animal and vegetable 
bodies; and to thefe vapours being in part conveyed into the 
atmofphere, and there converted into other matters, and being 
again fent back to it in the form of fertilizing moifture. 

In the latt place, all our obfervations have hitherto fhown 
that without the globe of the earth there is no power capable 
of producing {uch irregularities in its poles and its axis. 

It was long believed indeed that comets were capable of 
producing fuch revolutions. Who knows, faid fome, whe- 
ther one of thefe bodies may not haye approached too near to 
our earth; and, being furnifhed with too great attractive 
power, may have deranged its axis or its pole, or dragged its 
train over us; and, fetting every thing om fire, may have laid 
waiie fea and land, altered the earth’s centre of gravity, and 
occafioned a general devaftation ? 

But our prefent more accurate knowledge of the orbits and 
nature, of thefe celeftial bodies will never admit of any fuppe- 
fition of this kind. It is known from certain experience, 
and the confequences thence deduced, that thefe mafies have 
very little fpecific gravity, and therefore mutt poffels a very 
weak attractive power. According to every appearance, they 
feem to be compofed of, minute molecule mixed with the 
fine ethereal matter of light, and their trains are only highly 
fubtile luminous and tranfparent fubftances; fo that we have 
very little to apprehend fn either of them. 

No hiftorian worthy of credit ever makes mention of the 
difaftrous effects of comets on our earth; and mankind are 
now too enlightened to be led into error by what the preju- 
dice, fuper{iition, and ignorance of former times have handed 
down to us on this fubject. 

Even in modern times comets have pafled very near our 
earth, without producing any remarkable phznomena, 
either in regard to the atmofphere or the common courfe of. 
the weather; and much lefs were the poles or the axis of the 
earth any way affected by their approach; otherwile fome 
‘traces of it would not have efcaped the refearches of the mo- 
dern aftronomers. On the other hand we know, by expe- 
rience, that comets which have patied near to our earth, or 
the other planets, in their way to the fun, have fuflered fome 
perturbation in their orbits by the attractive power of the 
latter. 

I will not however affert that our earth, before it was 
completely formed and rendered habitable, and before every 
x part 
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part of it was brought into complete equilibrium and ftabi- 
lity, may not have experienced fome changes and variations, 
in confequence of which its poles and its axis may have been 
in fome meafure deranged ; but all the traces of fuch changes 
hitherto difcovered in the thin cruft within the reach of our 
obfervation feem to prove that they were produced by partial 
changes in the fituation of certain parts of the land or fea, 
which were in no manner able to difplace the earth’s centre 
of gravity, or to derange its poles and its axis. 

In the courfe of a thoufand years, revolutions of this kind 
may take place in regard to the earth’s furface, in confe- 
quence of its organization, on account of the many chemical 
mixtures and folutions which are capable of continually ex- 
citing the active powers of nature; but the equilibrium, and 
powerful Jaw of mutual attraction, by which one world is 
connected with another, may free us from all apprehenfion in 
regard to any derangement of the poles or axis of the earth 
capable of being followed with difattrous confequences. 

LIT. Od/ervations on the Manner in which the Spider (Ara- 
nea Diadema) /pins ats Web. By M. C. G. LEHMANN ™*,. 

if muft be allowed by thofe who have any knowledge of 
entomology, that the natural hiftory of {piders has been much 
neglected; for, notwithftanding the great progrefs which has 
been made in that fcience, we are as yet very little acquainted 
with the organifation, mode of life, and propagation of the 
thoft common kinds of thefe animals; and many fpecies 
make a figure in our fyfiems and cabinets which differ fron 
each other only by their age or their fex. -Thefe infeéts, fo 
remarkable on account of their indufiry and manner of life, 
are viewed with a fort of contempt and averfion, which 
would be inexplicable did we not know the great power of thofe 
impreflions and prejudices which we receive in our youth, 
Thefe in general are communicated to us by people who are 
the leaft qualified to give the mind that direction neceffary 
for the purpofes of life, and who in particular feem to have 
united to infpire us with a dread of fpiders. Hence the 
complaint of fo many naturalifts, that this averfion always 
deters them from obferving and accurately examining thefe 
infe&s; and thofe who have ‘undertaken to do fo have 

* From Der Gefel/fchaft Nuiuiffins bender Freunde xu Berlin Nene 
Schrifien, vob. dil 0801. - “ym 

generally 
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generally been obliged to take a great deal of trouble to over- 
come this antipathy *. 

But however much mankind:may have beheld with ayer- 
fion fpiders and other vermin, they could not help admiring 
the ingenuity of the latter in {pinning their webs, and the or- 
der and regularity difplayed in thefe productions. As. far 
back therefore as natural hiftory can be traced, in the time 
of Ariftode, and in. the fragments of his predeceflor +, we 
find, ifnot accurate defcriptions, at leaft fome mention of the 
labours of this infect. In like manner, the moderns have 
thought the fpider’s web worthy of their attention; and it 
might confequeutly have been expected from the accuracy of 
our naturalitts, that they would have given us more minute 
and completer defcriptions. ‘This ought to have been the cafe 
in particular with the web of the crofs-fpider, one of the 
molt ftriking and moft remarkable. I have feveral times 
read fuch defcriptions, and ftudied them with pleafure, be- 
caufe agreeable to nature; bat always found this general 
complaint, that it is ftill a fecret im what manner the crofs- 
{pider extends its firtt thread, in order that, when it has been 
faftened, it may have a field for carrying on its work. It is 
well known that the crofs-fpider difpofes its web in a 
more or lefs perpendicular direétion in fome open place. 
Thus, for example, we often find in a window four or five 
threads ftretched from one fide to the other; from thefe fe-- 

- yeral radii proceed to a common centre; and around this cen- 
tre, at a diftance which may be eftimated in general at a few 
lines, there are feveral conceniric circles, each progreflively 
Jarger; in the middle of which the fpider places itfelf con- 
cealed, to wait until fome infect becomes entangled in thefe 
threads, when it immediately rufhes forth and feizes its 
prey. Thus far the explanation of the procefs which the {pi- 
der employs is very ealy, efpecially as it is known that this 
infect, wherever it goes, marks its way by a thread, which it 
leaves behind it; and that this thread, on account of its vifs 
cofity, can always be made faft to any, object, when the fpi- 

# It is of importance to confider by what means that averfion com- 
monly called natural, and which is merely the refult of improper educa~ 
tiou, can be overcome. Rofel accuftomed himfelf to view thefe infeéts 
firft at a diftance. He then confidered their webs; and at laft looked at the 

“infeéts themfelves through a microfcope.. Géze firft viewed individual 
parts of fpiders, fuch as the legs, head, &c. till he was at length able to 
look without any fentiment of averfion at the entire infe&t. Both thefe 
naturalifts, by long habit, {0 far overcame this averfion, that they could 
handle and examine fpiders with the fame indifference as others can flies, 

+ Democritus. See Plin. Hifte Nat, Jib. ii, cap. 24. 
; . m. 
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der only preffes it a little, or moiftens it with a drop of its 
vifcous liquid. ; 

But thefe webs are commonly found in forefts and woods, 
often on the high branches of different trees, not unfrequently 
fufpended between the roofs of different houfes ftanding near 
each other, and even often extended over ftreams and ponds 
of water, fo that it is impoffible to conceive how the fpider 
could proceed from the one point to the other, in order to 
eftablifh her firft thread, and to faften to it the different ra- 
dit. Some have endeavoured to account for this circum- 
fiance by the moft fingular fuppofitions, as is commonly the 
cafe when philofophers attempt to explain the phenomena . 
of nature before they have examined them with fufficient ac- 
curacy; but I fhall not here trouble the reader with thefe 
hypothefes, which contradi& themfelves *, Accident, to 
which we are indebted for moft of our difcoveries, particu- 
larly in natural hiftory, though we are unwilling to allow 
it any {hare in our difcoveries, gave me an opportunity of 
making an obfervation which decides the above queftion. On 
a warm: fummer’s. evening I faw a crofs-fpider (aranea di- 
adema) let herfelf {peedily down from a branch of a tree by 
her ulual thread; and at the fame time a multitude of fimilar 
threads, which had their origin at the fame place as the 
other, fleated around; while the air, which was not percep- 
tible to my fenfes, carried them to a confiderable diftance, 
and even a confiderable height. Though I approached with the, 
utmoft gentlenefs, the direction. of the floating threads was 
immediately changed, and in a moment they had. reached a. 
neighbouring branch, to which they adhered. The fpider: 
foon obferved that her floating threads had reached: a fixed, 
point, and immediately clambered up to them, having thus 
given me an opportunity of feeing the fecrét of the com- 
mencement of her ingenious labour.. Guided by this trace, 
it was now eafy for me to make my obfervations with greater 
accuracy; and the refult of them is as follows. When a 
{pider. 1s defirous of proceeding toa diftant place, fhe fud- 
denly lets herfelf down by a pretty ftrong thread, and at the 
fame time draws one of her hind Jegs over the glandular 
parts which contain the materials of her web. By thefe means 
fhe forces from them a great number of {mall threads, and 
configns them to the air; which, on account of their fpe- 
cific lightnefs, makes them float, fo that they remain at that 

p- 7, as an <gacu)ctig filerum, and endeavours to make it more evident, by 
comparing it to the manner in which the fun emits his rays, 

4 height 
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height at which the fpider firft throws them out, As fhe 
then fuddenly finks down in a retrograde direction, the firft 
ones are extended to a confiderable Jength. 

But if the leaft breath of air then takes place, they are 
thereby carried to a confiderable diftance, and ftill become 
longer, as the infect can then fpin them out at pleafure from 
her receptacles ; fo that they foon find fome objeét to which, 
on account of their vifeofity, they adhere. The fpider then 
clambers up to them, {till keeping herfelf in connection with 
her firft tation, as fhe always carries with her the thread by 
which fhe firft let herfelf down, and faftens the fecond end of 
ft when fhe has reached a new point of refi. 

I have too little acquaintance with works on natural hif- 
tory to be able to determine whether this obfervation has be - 
fore been made by others *; but by fome queftions in the 
Hanoverian Magazine, and by the private information of 
diftinguifhed naturalifts, it appears that it is not generally 
known. But whether it be new, or may only ferve to con- 
firm what has been already remarked, [ am- happy that I 
have it in my power to point out to other fearchers into na-~ 
ture how they may at all times be convinced of the truth of 
what [ have here ftated. If a perfon takes a fpider from its 
web, and places it on the hand, it will endeavour to efcape 
from this warm object as a place of danger, and let itfelf 
down in the manner above defceribed; but if one of the 
threads that float about in the air be laid hold of by the other 
hand, the fpider fuffers herfelf to be drawn over by it; and 
this experiment can be repeated feveral times, till at length, 
feared by being fo often deceived, fhe throws herfelf loofe, 
and fuffers herfelf to fall to the ground. 

To thefe obfervations on the manner fm which the fpider 
- begins her web, I fhall add fome others, which indeed com- 
prehend but a fmall part of the important difcoveries that 
Quatremere Disjonval pretends to have made; and refpeétin 
which, fince the attention of naturalifts is called to this fub- 
ject, I hope to obtain further information. The account 
that various kinds of fpiders foretell changes of the weather 
feveral days before they take place, excited my whole at- 
tention; and [ was the more defirous of ftudying the arane- 
ology of the above obferver, as I was always of opinion that 
tBoke infeéts which have organs peculiarly adapted for per- 
eeiving changes in the ftate of the air + would be capatite of 

® Swammerdam, in his B/s. Nat. p. 24. has defcribed a fimilar ob- 
fervation ; but his defcription appears to me not very clear. 

4+ See more on this fubjeétin my Commentatio de Senfibus externts Ani-~ 
malium ex p. 37° . 
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giving us the beft and carlieft information refpecting changes 
in the weather. It was impoflible for me at firft to procure 

Disjonval’s work; and my curiofity began to be leffened 

when I heard that no perfon was able to comprehend it. 

For this reafon I refolved to make obfervations myfelf; and 

with this.view I collected a great many of the aranea dia- 

dema and aranea domeftica, as the latter are thofe which 

Disjonval muft have had the belt opportunity of obferving 

when in prifon. ‘The latter fhowed no alteration in their 

web or their conduét, but in regard to the former I foon 

had an opportunity of making very important obfervations. 

{ have already mentioned what every body knows, that this 

fpider commonly fits in the middle of its web. I now found 

that fhe often extended a thread from the centre of her web, 

that is the ufual place of her refidence, to the neareft cor- 

ner; in which fhe concealed herfelf, inftead of being in 

the web: and I always remarked, that this change was 

conneéted with a change of the weather, as all my crofs- 

{piders made the fame change together; and immediately af- 

ter the weather became very raw and cold. [tis indeed very 

natural that thofe infeéts, when they have a prefenfation of 
bad weather, fhould endeavour to fhelter themfelyes from it. 

But my obfervations were too much imterrupted by bufinefs 

and various circumftances, and IT was too ill provided with 
cood inftruments for comparing the ftate of the weather and 
of the atmofphere, fuch as barometers, thermometers, hy- 
erometers, &c. to be able to fay any thing decifive on the 
jubject. What L have faid will however furnifh a hint to 
others who may be difpofed to carry thefe refearches further. 

The fame opportunity enabled me to make another obfer- 
yation, of which I do not recolleét ever to have heard or 
read, viz. that the crofs-fpider regularly deftroys its web 
every twenty-four hours, and in the place of the old fubfli- 
tutes a new one. This it always does in the night-time, but 
fufpends the renovation of it when a cloudy ftate of the wea- 
ther affords it no hope of catching any prey, and perhaps 
when any mechanical obftacles ftand in the way*. This 

obfervation 

** That thofe {fpiders which weave their web in the form of a wheel re- 
new it daily, has been remarked by many obfervers as well as by myfelf. 
The caufe may be eafily conceived from what I have faid. For feveral 
years, during the fummer, T refided in a houfe fituated in a garden ; and 
oppofite to the window, which was generally open, a large fpider had ex- 
tended her web. I took great care not to deftroy it, becaufe it ferved in- 
ftead of one of thofe gauze fereens which are commonly employed to keep 
out flics and gnats. The web in the day-time was frequently injured by 
accidents, but next morning I found it always repaired. Onc morning, 

having 
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obferyation has thrown great light upon many things relating 
to the natural hiftory of {piders. _ 1t points out the principal 
method which ought to be purfued in making obfervations 
on the weather by means of thefe infeéts, as they conftrué 
no new web after deftroying the old, when impeded by the 
unfavourable ftate of the weather. This alfo enables us to 
explain why we often obferve floating about, during very hot 
days, prodigious multitudes of fpiders webs, commonly 
known under the name of goffamer, and which has given oc- 
cafion to fo much difpute among philofophers; for it may 
be readily conceived, when'we reflect how numerous fpiders 
are, what a multitude of thefe webs mutt be Jet loofe, when 
they all defiroy their webs at, the fame time, in order to con. 
firué&t new ones. During cloudy weather none of them are 
to be feen, for at fuch periods none are let loofe ; and even if 
there are a few of them in the atmofphere, they acquire hea- 
vinefs from the moifture they imbibe, of which they are very 
fufceptible, and of courfe fall to the earth. I was enabled 
alfo to determine the difpute refpeéting the organs of vifion 
in fpiders. They undoubtedly have eyes, which are indifpen- 
fably neceffary for the functions they have to perform, and 
yet they do not feem to obferve when a ftick or other dan- 
gerous weapon is held clofe to thefe organs, but they in- 
ftantly retreat when in the leaft touched. At prefent, how- 
ever, this circumf{tance can be eafily explained, for thefe in- 
fects are nocturnal animals. In the night-time they fpin 
their webs, and during the morning and evening twilight 

o 

catch the greateft number of infects. In the night they 

having got up earlier than ufual, I faw the fpider at day-break deftroy ali 
the concentric threads proceeding from the centre outwards along the ra- 
dii, breaking off with her fect the crofs threads, which fhe cemented ta 
the radii fhe had Jefe untouched; and which, by thefe means, became pro- 
greflively thicker. She did the fame with the principal threads by which 
the web was made faft; and which, in confequence of the threads added 
to them, were rendered much ftronger. The imalleft flies or gnats which 
attempted to enter through the window were therefore caught faft in the 
net; but towards noon, or fomewhat later, the flies became thyer, and no 

_ more were caught. The fpider therefore about that time retired to a cor- 
~ ner which fhe had prepared in the window, where the laid her eggs, and 
where fhe remained quiet till the next morning. This obfervation fhows 
that the threads of the web lofe their vifcofity by the fun’s rays and the 
heat of the weather; and becoming too dry and hard to be fit for catching 
thofe infeéts on which the fpider feeds, fhe is under the neceifity of re- 
newing them. On the other hand, the principal threads, which ferve only 
for ftrengthening the web, have no need of being renewed, Damp wea~ 

_ ther may perhaps render thefe webs as unfit for catching infects as the 
__ heat does, and therefore the {pider thinks it unneceffary to renew her web 

ag long as that temperature continues. 

X 3 for 
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fee as well as the owls to catch their prev; and in the day 
time, like thofe birds, they are dazzled by the too great {plen- 
dour of the light. But at that time they have no need of 
very acute fight, as they feldom leave their web; and, when 
they do, are conducted back to it by their delicate fenfe of 
touching. Befides, they feldom have occafion for it in the 
day-time, as their webs are then too vifible to the infects 
which they catch; fo that the latter can be better on their 
guard againft them than they can during the twilight. 

LI. Outlines of a View of Galvanifm, chiefly extracted 
from a Courfe of Lectures on the Galvanic Phanomena, 
read at the Theatre of the Royal Infiitution by Mr. Davy*. 

I. Hiflorical Introduétion. 

§ ing, ees feience relating to the peculiar action of dif- 
ferent conductors of electricity on each other, has lately ex- 
cited a confiderable degree of attention in the philofophical 
world. 

Owing its origin to the phenomenon difcovered by Gal- 
vanit, the produétion of mufcular contraétion by the ap- 
plication of metals to the nerves and noufcles of animals, it 
has derived its name from that philofopher. 

Galvanifm was at firft limited in its application to organ- 
ized bodies; but, in confequence of the labours and inven- 
tive genius of experimentalifts, our contensporaries, it has 
gradually become connected with chemiliry and general phy- 
fies; it has afforded powerful inftruments of mvettigation ; 
and its operations have been traced throughout the whole of 
nature. 

In giving an account of the progrefs of this fcience, in its 
relation to the powers of the human mind, it will be fufi- 
cient to notice fuch experiments only as have derived their 
origin from extenfiye theoretical views, and fuch difcoveries 
as have Jed to accurate generalifations of phenomena already 
known. 

Though the hiftory of galvanifm extends only through the 
period of the laft nine years, yet we may notice in it four 
epochs, each of them diftinguifhed by the development of 

* From the Yoursals of the Royal Infiiturion of Great Britain, 
+ The firft faét relating to the action of metals on the animal organs, 

was obferved by Sulzer, who has deferibed the fenfation of tafte produced 
by the contact of lead and filver with the tongue, in his Th¢ore des Plaifirs, 
publifhed in 1767. 

facts, 
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facts, varioufly interefting from their novelty and the extent 
of their application. 

§ 2. Confidering the firft epoch as formed by the publica- 
tion of the fundamental galvanic fact, we may derive the 
fecond from the difcovery of the exiftence of inorganic gal- 
vanifm. ‘Till the refearches of Fabroni, Dr. Afh, and Creve, 
had been made known, the galvanic influence was generally 
confidered as exifting only in living animal organs. But the 
difcovery of the peculiar action of metals in contact with each 
other upon water, demonftrated the production of it in ar- 
rangements compofed wholly of dead matter, and laid the 
foundation for a new clafs of inveftigations, which have inti- 
mately connected the galvanic phenomena with known phy- 
fical effects. 

§ 3. The third epoch in the hiftory of the feience is, per- 
haps, the moft brilliant and moft important. It will long be 
celebrated on account of the difcovery of the accumulation 
of the galvanic influence. Before this difeovery was made, 
the world, in general, bebeld nothing deeply interefting in 
galvanifm: it had no relations to the common wants of life, 
and the faés that compofed it were fo obfcure as to be diffi- 
cultly comprehended, except by long attention. The gal- 
vanic battery of Volta not only gratified the paffion for no- 
velty by the curious effects it produced, but likewife awakened 
the love of inveftigation, by diftin¢tly exhibiting the analogy 
between galvanifm and common eleétricity. 

§ 4. The fourth and laft epoch in galvanifm may be con- 
fidered as founded upon the knowledge of the general con- 
nexion between the excitement of galvanic electricity, and 
chemical changes; and it chiefly owes its exiftence to the 
Jabours of Britifh experimentalifts*. The difcovery of the 
chemical agencies of galvanifm has led to refearches which 
finally cannot fail to elucidate the philofophy of the impon- 
derable or ethereal fluids. The year that is juft paft will long 
be diftinguifhed in the hiftory of fcience; feldom has phy- 
fical inveltigation been purfued with greater ardour; and if 
new fats, ‘by being fometimes infulated and incapable of 
application to eftablifhed theories, have perplexed the public 
mind, yet they have at the fame time been ufeful to it, by 
producing a habit of rational and active feepticifm, which 
cannot fail of becoming, at a future period, the parent of truth. 

Il. Of the leaft complicated Galvanic Arrangements, i, e. 
Simple Circles. 

§ x. The conduétors of eleétricity, which, by their action 

© Meffrs. Nicholfon, Carlifle, Cruikfhank and Henry, Dr. Wollafton, 
and Major Haldane. 

X4 on 
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on each other, are capable of producing galvanic effects, 
miay be divided into two clafles*. The one clafs comprifes 
what may be called perfec conduétors, oxidable metallic 
fub{tances and charcoal: the other includes lefs perfect con- 
ductors, which are either oxidated fluids, or fubfiances con- 
taining thefe fluids. 

The fimpleft galvanic arrangements require for their forma- 
tion at leaft two bodies of the fame clafs and one of a diflerent 
clafs *. With regard to the form of their aggregation, they 
mutt be fo difpofed, that the bodies of the one clafs may be 
in contaét with each other, in ere or more points, at the 
fame time that they are conneéted in other diftiné& points 
with the body of the other clafs. 

§ 2. The fimple galvanic circles may be divided into twa 
general kinds. 

The firft is formed by two different metallic fubftances, or 
one metallic fubftance and charcoal, and a peculiar fluid. 

The fecond is compofed by two different fluids and one 
metallic fubftance. 

Thus, if plates of zine and of filver be made to touch in 
one point, and be connected together in other points by a 
portion of common water or of muriatic acid, a galvanic 
fimple circle is formed of the firft order. 

Or if feparate portions of nitric acid and of water, moifien- 
ing pieces of cloth or bibulous paper, be brought in contact 
with each other on a fmall furface, at the fame time that 
other furfaces of them are conneéted with different parts of 
a plate of tin, a circle of the fecond kind is compofed +. 

§ 3. All arrangements, however, of two conductors of one 
elafs with one of the other, are not capable of producing gal- 
vanic effects: and even the powers of acting circles are very 
different in degree. It appears from all the faéts, that 
chemical changes taking place in fome of the parts of the 
circle are intimately conneéted with its agencies. For, 
though a momentary circulation of galvanic influence may 
poffibly be produced by the contact of three different bodies, 
yet it appears moft likely that the permanent excitation of it 
depends upon 4 certain exertion of their chemical affinities. 

The moft powerful circles of the firft kind are thofe com- 
pofed of two folids of different degrees of oxidability, and of 
a fluid capable of oxidating at leaft one of the folids t. And, 
even in the feebleft circles, it appears that fome chemical 
aétion is uniformly exerted either by oxidating fluids or folu- 
tions of alkaline fulphurets, 

Thus filyer and gold do not appear to evolve galvanic 1 in- 

* Volta. + D. t Ritter. 

fluence 
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fiuence when in conta& with pure water, which is incapable 
of aéting chemically upon either of the metals; though 
when they are connected with water, holding in folution 
nitric acid, or any other fluid decompofable by filver, they 
form an active galvanic arrangement *. 

And zine and filver, which aét very little with pure water, 
form a powerful combination with water holding in folution 
atmofpheric air or acids f. ; 

The following table of fome circles of the firft kind, in 
which the different fubftances are arranged according to the 
order of their known galvanic powers, will fhow how inti- 
mately chemical agencies are related to the production of 
galvanifm. 

TABLE OF SOME GALVANIC CIRCLES, 

Compofed of two perfect Conduéiors and one imperfe 
Conduéior. 

With gold,charcoal,| | ae ee 
. a Vv j . . 

= | filver, copper, tin, acid in water, o 
2 Yj} iron, mercury. aioe id d 

s{Iron |} & gold, charcoal,| 3 | } TOS ape ee 
= Sal ubbeerionk - 7-3 | Sfulphuric acid, &c. 
= zs uiver, copper, tin. = 1 Ww h j li : { 

eae Ge ater holding inio- 
(Pin ke|.... gold, filveryF ty con oxieest, ait 
2) _ = oO > a 

= pe | /yebancoal |i mofpheric air, &e. 
S\Lead fa!.... gold, filver. [3 J 

% |Copperrz|.... gold, filver. 2 |) Solution of nitrateo 
a @ ©} (filver and mercury. 
v 2 Nitric aci 
5 = itric acid, acetous 

a a acid. 
Silver oo. agole, Nitric acid ft. ‘ 

The moft aétive fingle circles of the fecond order are thofe 

in which the two imperfeét conduétors are capable of exerting 

different chemical agencies on the perfect conductor, at the 

fame time that they are poflefled of power of action on each 

other. But even circléS in which only one of the fluid parts 
is decompofable by the folid, are pofleffed of power of action. 

Thus copper, filver, or lead, asts very powerfully when 
conneéted in the proper order with folutions of alkaline ful- 

hurets and of nitrous acid, both of which fluids are pof- 

felled of diftinct chemical agencies upon them§. And 

*-D. + Fabroni. ' : 

t Dry nitre, cauftic potafh, and foda, are conduétors of valvanifm when 

rendered fluid by a high degree of heat; but the order of their conduct, 

ing powers has not been yet afcertained. 

copper. 
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copper or filver acts, though with lefs intenfity, when water, 
or a fluid which they are incapable of decompofing, is fubfti- 
tuted for one of the chemical agents. 

The following table contains fome powerful galvanic com- 
binations of the fecond order, arranged according to the in- 
tenfity of their action. 

TABLE OF SOME GALVANIC CIRCLES, 

Compofed of two imperfect Conduétors and one perfect 
Conduéior. 

iz 

= \Solutions of nitrous tors. . ‘Solutions of alkaline 
“a 

2\ fulphurets, capa-|2 acid, oxygenated 
é ble of aéting on/>) muuriatic acid, &c. 
z| the firft three me-|~} capable of aéting 
| tals, but not onj}2| onall the metals. 
2| the laft three. E 
E 3/8 

§ 4. Arrangements, exactly fimilar in their aétion to the 
common fimple circles, may be formed by the combination 
of more than three conductors. For, that fimple galvanic 
action may be evolved, nothing more 1s apparently requifite, 
than that the points of contact between the folid and fluid 
parts of the circle, z.e. the places where chemical affinities 
are liable to be exerted, be immediately preferved; at the 
fame time that thofe parts are refpectively homogeneal, or 
compoted refpectively of fimilar conduétors. Thus zinc, 
filver, iron, gold, and water, arranged in a circle, in the 
order of their enumeration, produce aétion exactly analogous 
to zinc, gold, and water. And nitrous acid, water, folution 
of cauftic potath, folution of fulphuret of potath, ‘and filver, 
evolve galvanic influence in the fame manner as nitrous acid, 
water, folution of fulphuret of potafh, and filver. 

It appears, however, that the length and furface of the 
conducting feries, connecting the exciting parts of the circle, 
are in fome nreafure related to the quantity of action it is 
capable of exhibiting. ‘This law, indeed, apples only ana- 
logically to perfect conduétors; though, with regard to im- 
perfect conductors, it is demonfirated experimentally ; as in 
all cafes a diminution of power, in fome unknown ratio, is 
produced by the increafe of the length, or, what is apparently 
equivalent, the diminution of the furface of the chain which 
they compofe. 

The limits of furface, and of length, of imperfect conductors 
in 
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in circles, conne&ted with the maximum and minimum of 
their activity, have not been yet afcertained; and there is 
every reafon to believe that they will be different in different 
imperfect conductors. Thus, portions of fulphuric acid and 
of nitrous acid will probably form better conducting feries 
than fimilar portions of water; and a chain of water will 
perhaps aét better than an equal chain of water mixed with 
alcohol. 

From feveral experiments, it would appear that the powers 
of circles are particularly conneéted with the extenfion of the 
furfaces of contact between the perfect and imperfeé con- 
ductors. 

§ 5. All galvanic influence in fingle circles is manifefted 
either by its efficiency in affecting living animal organs, 
forming part of the arrangement; or by its power in modi- 
fying the chemical changes produced by the action of the 
perfect on the imperfect conductors. 

A. When one fluid part of a powerful fingle circle is made 
to touch the tongue at the fame time that another fluid part 
is connected with fome irritable furface of the body, an acid 
tafte is perceived *, which becomes lefs diftinét in propor- 
tion as the contact is longer preferved. 

If the eye be made part of the galvanic circuit, a tranfient 
flath of light is produced at the moment the chain is com- 
pleted +; and, when the bared cutis is employed, a faint 
painful fenfation uniformly denotes the circulation of the 
galvanic influence f. 

But the moft diftin& mode of exhibiting, by animal ex- 
citement, the exiftence of fmall quantities of galvanic power, 
is by connecting one part of the circle with a nerve, and an- 
other part with a mufcle, in a limb juft feparated from the 
body of a living animal. In this cafe, whenever the con- 
nection of the arrangement is made or broken, mufcular 
contractions are produced §, 

B. In galvanic fimple circles all primary chemical action 
taking place between the imperfect and perfect conductors 
is apparently increafed by their galvanic arrangement. Thus 
zinc, which oxidates when in contaét with common water 
alone, oxidates much more rapidly when forming a galvanic 
circle with it by means of gold, or other difficultly oxidable 
metals |]. And tin appears to diffolve fatter in diluted nitric 
acid, when compofing a circle with it by the contact of gold, 
than when fingly immerfed in it q. 

* Sulzer, Volta, Robifon, and other philofophers, 
+ Mr. Hunter, + Humboldt. § Galvani. 
) Dr. Ath. @ Original experiment, D. 

C. But 
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C. But increafe of primary chemical action is not the only 
Inorganic effect of galvanifin ; ; for it changes the nature of 
this action’ in a very peculiar manner. “In the oxidating 
circle with common water, no perceptible quantity of hy- 
drogen is evolved, as in common procefles; but an alkaline 
fubiiance appears.to be formed at the point of contatt of the 
leaft oxidable perfect conductor with the fluid. Thus, if zine 
and filver be made to form a circle with diftilled water, bold- 
ing in folution air, for many weeks, a confiderable oxidation 
of the zine is perceived, without the perceptible evolution of 
eas; and the water, at its point of contact with the filver, 
becomes pofleffed of the power of tingeing green, red cabbage 
juice, and of rendering turbid, folution of muriate of mag- 
nefia * 

In the oxidating divi with acids, gas is not only evolved 
from the parts of- the conduétors undergoing chemical change, 
but, likewife from other parts in which no primary. action 
apparently exifts. Thus, when zinc and filver forma circle 
with diluted muriatic acid, gas is not only given out at the 
points of contact of the seid with the zinc, but likewife at 
the place where it is connected with the filyer}.- And in 
the circle with tin, gold, and diluted nitric acid, nitrous gas 
is evolved from the gold as well as from the tin *, 

D. Indeed in all the fingle galvanic circles, whence an 
oxidating influence is exerted at one of the places of contact 
of the perfect and imperfect conduétors, a deoxidating action 
appears to be produced at the other place. Thus, when iron, 
which oxidates rapidly when forming a circle with filver and 
common water, is arranged with zinc and common water, 
it remains perfectly unaltered, whilft the zinc is rapidly a€ted 
upon.. 

§ 6. The phenomena exhibited by the fimple galvanic 
circles cannot well be theorized upon, except in the laws of 
their connection with the more complicated and more 
ftriking galvanic facts. And it is from the difcovery made 
by Volta, of the accumulation of galvanifm only, that the 
inftruments of inveftigation are derived, by meays ‘of which 
the nature of this influence is known, and its moft important 
agencies and relations afcertained. 

III. Of Compound Galvanié Circles, or Galvanic Batteries. 

§ 1. The infiruments for accumulating galvanic power, 
or the compound galvanic circles, are compoled of the fame 
elements as the fimple circles; but thofe elements are dif 
pofed i in a different form of aggregation. 

* Original experiment, D. + Dr. Weollafton. 

To 
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_ To compofe a galvanic battery, feries of the conductors 
capable of forming fimple circles are required. And they 
mu(t be arranged in fuch a manner, that the conductors of 
the fame clafs in every feries may be in contact with each 
other, in one or more points, at the fame time that they are 
refpectively connected with different conductors of the other 
clafs, and one of them belonging to the fame feries, a re- 
gular alternation being obferved. elie 

Thus, the order of accompound galvanic circle is, conductor 
of the one clafs, conductor of the one clafs, conductor of the 
other clafs; conductor of the one clafs, and fo on, in uni- 
form arrangement. 

§ 2. The compound galvanic circles, like the fimple cir- 
cles, may be divided into two general orders. 

The firft order is compofed of feries, containing, at leaft, 
two perfect conductors, and one imperfect conductor. The 
fecond is formed by arrangements, confifting of not lefs than 
two imperfect conduétors, and one perfect conductor *. 

Thus, if plates ef zinc, and of filver, and pieces of cloth, 
of the fize of the plates, moiftened in water or diluted mu- 
riatic acid, be arranged in the order of zinc, filver, cloth ; 
zinc, filver, cloth; and fo on, till twenty feries are perfectly 
connected, a galvanic battery is formed of the firft clafs +. 

And if plates of copper, and pieces of cloth, moiftened, 
fome in water and fome in folution of fulphuret of potafh, 
be connected in a circle, in the order of copper, cloth 
motftened in- water, cloth moifiened in folution of fulphuret 
of potafh, and fo on, a compound circle will be formed of 
the fecond clafs }. 

The moft elegant mode, however, of arranging the metals 
of compound circles with fluids, is by means of veflels com- 
pofed of electrical nonconduétors, fuch as glafles, or boxes 
formed of baked wood. 

Thus, plates of copper and of zinc, paired, and foldered 
together at their edges, may be cemented into a trough com- 
poled of baked wood, in regular alternation, and in fuch a 
manner as to leave a number. of water-tght cells corre- 
{ponding to the number of feries. And this arrangement 
will become aétive when the cells are filled with water or 
faline folutions, and when the extreme metals are properly 
conneéted §, 

Or, inflead of the double plates, fingle plates of copper 
and of horn, or glafs, may be ufed in uniform alternation 5 
whien the cells mutt be filled with different fluid chemical 
agents in the regular order, fo as to be conneéted together 

* Dd. ‘+ Volta, iD; _ § Mr. Cruik thank, 
6 by 

' . 
‘ 
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by pieces of moiftened cloth, pafling over the nonconduétiing 
lates *. 
§ 3. ‘The fubltarieds moft active in the fingle circles are 

hkewife moft aétive in the compound circles. And in all 
cafes, the relative quantities of galvanic power, exhibited by 
equal numbers of different feries, are, in fome meafure, pro- 
portional to the intenfity of the peculiar primary chemical 
agencies, exerted by the different conductors compofing 
them, on each other ft. 

Thus, in the battery with zinc and filver, there is little 
or no action produced, when the connecting fluid is pure 
water, or water holding in folution hydrogen g gas, which is 
incapable of aéting on “the metals f. The aétion is greater 
with water faturated with oxygen ¢ than with water faturated 
with atmofpheric air; and it is moft intenfe when folution 
of red fulphate of jron, or of nitric acid, is emploved. ‘ 

The tables of the fingle circles will indicate, with the ne- ~ 
ceflary change of arraneement, the relative powers of the 
feries for ming compound circles. 

§ 4. Provided thofe places of conta€t in the compound 
circle, in which the peculiar chemical changes are produced, 
remain permanent, the parts of the feries which do not im- 
mediately aét chemically on each other, may be conneéted 
together in the fame manner as in fingle circles, by means 
of conduétors of their own clafs, without any alteration of 
the nature of the agencies. 

Thus, in the circle with copper, iron, and water, the 
copper and iron may be connected by means of a wire of 
brafs §. And even the continuity of the portions of water 
may be broken by moift mufcular fibre, and other imperfect 
conductors, without any other change in the effect than a 
diminution of its intenfity ||. 
§ 5. The galvanic influence, when highly accumulated, 

produces very extraordinary chemical and phytical effects! 
and, in many of its appearances, aflumes the precife form 
of common eleétricity. 

A. When in a powerful battery (one, for inflance, con- 
taining two hundred feries) the communication, after being 
broken, i Is again rendered complete by the coutaet of two 
perfect conductors, a flafh or fpark of light is perceived 
analogous to that produced by eleétricity §. This {park, or 
flath, ‘when the battery is moff powerful, i 1s capable of patiing 
through a confiderable firatum of air§, and of inflaming 
mixtures of oxygen and hydrogen**., When the metallic 

* Count Rumford. t D. t Major Taldane. § Volta. 
4 | Pa. Ritter, and D. | Mr. Cruikfhank. *< Mr. R. Roulton. 

fubftancesy 
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| 

; 

) 
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fubftances, by which it is tranfmitted, are of very fmall vo- 
lume, it is poffetfed of the power of igniting them, and of 
making them enter into combuftion when in contaét with 
oxygen *, 

B. The galvanic influence, when highly concentrated, 
affects the eleétrometer, and is capable of communicating 
weak charges to the condenfer and Leyden phialt. In all 
compound circles of the firft clafs, the moft oxidable part of 
the metallic plates evolves the influence, appearing as pofi- 
tive electricity, whilft the leaft oxidable part feems negatively 
electrified. In the fecond clafs of circles it is, however, 
probable that this order is reverfed. 

C. Galvanifm, moderately accumulated, affects the ani- 
mal organs in nearly the fame manner as common eleétri- 
city. When the human body is made part of the circle, a 
fhock is perceived at the moment of connection; and a fub- 
fequent numbnefs and tingling fenfation denote the perma- 
nent circulation of the influence. 

The freth limbs of froes undergo violent contraions, and 
foon lofe their excitability, when placed im the circuit of a 
powerful battery. 

D. The chemical actions taking place in the compound 
galvanic circle, prefent curious and moft unexampled appear- 
ances; all the primary changes taking place in the diferent 
conduétors being increafed, and modified to a great extent. 

In all batteries of the firft order, when the conneétion is 
completed, changes take place which denote the evolution 
of influences capable of producing from common water oxygen 
and hydrogen, acid and alkali, in different parts of every 
feries f. 

Thus, in the battery with feries of zinc plates, filver wires, 
and common water, oxide of zinc is formed on all the plates 
of zinc, whilft hydrogen is produced from the filver wires, 
and if the water in’ contact with them be tinged with red 
cabbage juice, it becomes green §. 
Ant in the battery with filver, gold, and weak nitric acid, 

the filver is diflolved, whilft the acid becomes green, and 
_ flowly evolves gas at its points af contaét with the gold. 

s 
Eo 

The chemical agencies exerted in the compound batteries 
of the firft clafs, can be beft obferved by the fubftitution of 
fingle metallic wires for fume of the double plates; for, in 
this cafe, the changes taking place in the feries with wires, 

* Profeffors Tromsdorf. Béckmann, Fourcroy, and Vauguelin. 
+ Mr. Nicholfon and Mr. Cruikfhank. 
+ Mr. Nicholfon, Mc. Carlifle, and Mr, Cruikthank. 
§ D. 

’ will 
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will be exaétly analogous to thofe produced in the feries with 
plates; filver, and all the more oxidable metals, oxidating 
im water, in the ufual place ; and gold and platina evolving 
oxygen gas. 

_ Thus, when into two fmall elafs tubes, conne&ted by moift 
animal fubftance, and filled with  diftilled water, two gold 
wires are intréduced from a large battery, in the proper 
order, oxygen is produced in one quantity of water, and 
hydrogen in the other, nearly in the proportions in which 
they are required to form water by combuftion *. And if 
the procefs be continued for fome time, the apparatus being 
expofed to the atmofphere, the water in the oxygen-giving 
tube will become impregnated with an acid (apparent tly the 
nitrous); whilft that. in the hydrogen-giving tube will be 
found to hold in folution an alkali, which, in certain cafes, 
has appeared to be fixed f. 

From fome experiments it would appear probable: that 
the quantities of hydrogen produced in feries are fmall, and 
the quantities of alkali ¢ great, im proportion as the furfaces of 
contaét of the leaft oxidable metals with the water are more 
extended *, 

All the oxygenated folutions of bodies poffeffing lefs affinity 
for oxygen than nafcent hydrogen, are decompofed when 
expofed to the action of the metal occupying the place of the 
leaft oxidable part of a feries in the compound circle. 

Thus, fulphur may be produced from fulphuric acid; and 
copper and other metals precipitated in the metallic form 
from their folvents f. 

But little knowledge has yet been obtained concerning the | 
chemical changes taking place i in the fecond clafs of galvanic | 
batteries. But from fev ‘eral experiments it would appear that 
they are materially different in the laws of their production 
from thofe taking place in the firft clafs. 

Thus, when fincle metallic wires with water are placed 
as feries in powerful batteries of the fecond order, the in- 
fluence producing oxygen feems to be tranfmitted by the 
point, in the place of that part of the plate, which was ap- 
parently incapable of undergoing oxidation; whilft the hy- 
drogen is evolyed from that ‘point, where the oxidating part 
of the primary feries appeared to exift §. 

* Original experiment, D. 

+ Mi Cruikthank, the firft difcoverer of the galvanic production of » 
alkali, fuppofes that the hydrogen wire in common water generates am- 
mioniac, Perhaps the prefence of mufcular fibre is conneéted with the 
produétion of fixed alkali in the experiment detailed in the text. 

t Mr. Nicholfon, Mr, Cruikfhank, and Mr. Henry jun. 
§ D. ‘ 

§ 6. 
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§ 6. The agency of the galvanic influence, which occa- 
fions chemical changes, and communicates eleétrical charges, 
is probably, in fome meafure, diftin&t from that agency 
which produces fparks, and the combyftion of bodies. 

The one appears (all other circumftances being fimilar) 
to have little relation to furface in: compound circles, but to 
be great, in fome unknown proportion, as the number of 
feries are numerous. The intenfity of the other feems to be 
as much connected with the extenfion of the furfaces of the 
feries, as with their number. 

Thus, though eight feries, compofed of plates of zinc and 
copper, about ten inches fquare, and of cloths of the fame 
fize, moiftened in diluted muriatic acid, give fparks fo vivid 
as to burn iron wire; yet the fhocks they produce are hardly 
fenfible, and the chemical changes indiftinét*. Whilft 
twenty-four feries of fimilar plates and cloths, about two 
inches fquare, which occafion fhocks and chemical agencies 
more than three times as intenfe, produce no light whatever. 

§ 7. A meafure of the intenfity of the power in galvanic 
batteries, producing chemical changes, may be derived from 
the quantity of gas it is capable of evolving from water in a 
given time; or from the length of the fluid chain through 
which it can be tranfmitted. For the fame law of diminu- 
tion of activity that was applied to fingle circles in § 4. 
p- 330, may be likewife applied to compound circles. 

The general relative forces of different batteries may be 
afcertained by connecting them in oppofite orders, fo as to 
produce a certain annihilation of power. For in all cafes 
when the moft oxidable part of one feries is placed oppofite 
to the fame part of another equal feries, and connected with 
it by means of a fluid, the galvanic agencies of both are de- 
ftroyed. 

IV. General Obfervations. 

§ x. From a valuable experiment lately made, it appears, 
that, when common eleétricity is pafled through water, by 
means of two very fine metallic points, chemical changes 
are effected by it,-analogous to thofe occafioned by the tranf- 
miffion of the galvanic influence, 

This fact, fingly, prefents a very ftrong analogy between 
galvanifm and a common electrical influence; and, when 
compared with the other faéts, it amounts almoft to a de- 
‘monttration of their identity. 

On this theory, it feems moft probable, that all the different 

* Fourcroy, Vauquelin, and Thenard. : 
+ By Dr. Wollatton. . Ra 

Vor. XI. Y galvanic 
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galvanic phenomena owe their exiftence to electricity, excited 
in the different arrangements, in confequence of a change in 
the electrical capacity of fuch of their. parts as undergo. che- 
mical a&tiom; this actioh being always connected with altera- 
tions in the furfaces and conduéting powers of bodies. 

The circulation of eleétricity in galvanic circles, from its 
different points of excitation, appears to depend, in a great 
meafure, upon certain fpecific attractions for it, in the dif- 
ferent conductors, inexplicable by known Jaws. 

_ § 2. Inall cafes of fimple galvanic aétion, negative and 
pofitive electricity, as refpeétively exhibited by their deoxid- 
‘ating and oxidating influences, after being once excited, can 
be multiplied by a certain alternation of furface. 

Thus, in the circle with zinc, iron, and water, in which, 
‘as was ftated in page 332, the zine oxidates, and the iron un- 
dergoes no change, if a drop of water be placed on an in- 
fulated furface of the iron, it will rapidly act upon it, and 
produce red oxide; whereas, if it be placed upon a fimilar 
furface of the zinc, it will undergo very little change *. 

This fact will, perhaps, in fome meafure, lead to an ex- 
planation of the caufe of the accumulation of galvanifm in 
‘compound circles. For, in thofe circles, all the feries are fo 
conttituted as to produce a perfect correfpondence between 
the electricity excited by chemical ation, and that produced 
by compenfation. 

§ 3. The general chemical agency of galvanifm is at pre- 
fent involved in obfcurity. The facts relating to the feparate 
‘production of oxygen and hydrogen, acid and alkali, in 
‘water, are totally incommenfurable with the ufually received 
theory of chemiltry. And, even fuppofing that the appear- 
ance of the two laft of thefe bodies ts connected with the 
prefence of atmofpheric air, it is ftill extremely difficult to 
conceive, that either oxygen or hydrogen can pafs in an 1n- 
vifible forra through fluids or organic bodies. Common 
phyfical faéts prefent us with no analogies fufficiently diftinct 
to enable us to reafon on this fubjeét; and the elucidation of 
it will probably be conneéted with perfeétly new views of 
corpufcular action. 

§ 4. The appearance of galvanic ation in living matter, 
particularly in the torpedinal organ, leads to curious inqui- 
ries. Chemical changes are perpetually going on in different 
parts of the living body, which muft be connected with altera- 

. tions in their ftates of eleCtricity ; and organized bemgs con- 
tain all the fubftances requifite for forming fpecies of galvanic 
arrangements, Thefe circumftances, combined with the facts 

7 *D. 
4 of 



Outlines of a View of Galvanifm. 339 

of the produétion of mufcular contraction by common gal- 
vanifm, and the dependance of irritability, and even life, 
upon the oxygenation of the blood, afford analogies which 
render it probable that fome phenomena fimilar to the gal- 
vanic phenomena may be connected with mufeular action 
and other proceffes of life. Thefe analogies, however, at 
prefent are very indiftinét; and they ought to be confidered 
of importarice only fo far as they are likely to lead to the dif- 
covery of new infiruments of experimental inveftigation. 

Conclufion. 

_ The relations of galvanifm to the different branches of 
phyfical {cietice are too numerous and too extenfive to be 
connected with the preceding details; and, although in their 
infancy, they will probably long conftitute favourite fubjects 
of inveftigation amoneft philofophers, becoming the fources 
of ufeful difcoveries. ) 

The new galvariic facts have given an importance to the 
feience fufficient to render it interefting, and to enfure its 
progreftion. The fpirit of inquiry is awakened in the public 
mind, and it is dificult to imagine the exiftence of caufes 
capable of deftroying it. 

Galvanifm may be purfued with greater facility than moft 
of the other fciences; it requires lefs time and attention ; it 
is lefs connected with manual labour, and the moft delicate 
organs are the beft fitted for performing and obferving its 
operations. 

The inftruments required for galvanic experiments ate few; 
and but little expenfive. A battery compofed of fifty plates, 
when arranged with chemical agents, forms a sonindion 
fufficiently powerful for common experiments: With fuch 
a combination, a few glafs tubes having gold wires attached 
to them, and a gold leaf eletrometer, may inveftigations be 
purfued, and principles difcovered, extending not alone to 
the laws of dead matter, but even to thole of animated nature. 

If, to render galvanifm a popular ftudy; it were neceflary 
to prove that it bore relations to the common wanits of life, 
it might be ftated, that its agencies are likely, at fome period, 
to become ufeful in the arts. When our galvanic inftru- 
ments are rendered more perfect and more powerful, we may 
be readily enabled, by means of them, to procure the pure 
metals; and to form immediately from their elements, ni- 
trous acid and alkali. Vhe connection of galvanilm with 
hla medicine is evident. The electrical influence 
n its common form, as excited by machines, has been em- 
ployed with advantage in oe cure of difeafes; in a new yee 
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of exiftence it may poflibly be poffeffed of greater, and of dif- 
ferent powers. | 

But, independent of the immediate applications of this. 
{cience, much is to be hoped from the elucidations which it 
may beftow upon the kindred feiences. And a difeovery fo 
important as to excite our aftonifhment, cannot fail of be- 
coming, at fome period, ufeful to fociety. All the different 

branches of human knowledge are intimately connected to- 
gether, and theoretical improvements cannot well be made 

in them without being accompanied by practical advantages. 

LIV. An Account of a Method of conftrudting Simple and 
© Compound Galvanic Combinations, without the Ufe of Me- 

tallic Subftances, by means of Charcoal and different Fluids, 
By Mr. Davy*. 

i. Tp. a piece of well burned charcoal be brought in contaét 
at one of its furfaces with a portion of water, and at another’ 
furface with a portion of nitric acid, a fimple galvanic com- 
bination will be formed when the two fluids are connected 
together: and the powers of it are demonftrated by its agen- 
cies upon the limbs of frogs, and by its effets upon the organs | 
of fenfe. 

2. A compound galvanic combination or a galvanic bat- 
tery may be formed from a number of feries compofed of the 
fame fubftances: but in this cafe the fluid elements of each 
feries, not being immediately in contact, muft be connected 
with fimilar elements in other feries in an order of regular 
alternation, fuch as water, charcoal, acid; water, charcoal, 
acid; and {fo on. 

3. The beft mode that has yet occurred of conftruéting 
galvanic batteries with charcoal, is by means of a number of 
glafles, which are made to contain, alternately, nitrous acid 
and water, and which are conneéted in pairs by means of 
moiftened cloth. The pieces of charcoal ufed are made from 
very denfe wood, fuch as box or lignum vite; and in this 
cafe, the fluids will not penetrate into them by capillary at- 
traGtion much beyond the places of their primary contact. 
Their forms are thofe of ares, fo that each piece connetts 
together two glaffes; but in inftances where fingle pieces of 
charcoal cannot be obtained of the proper fhape, two long 
and thin flips may be faftened together by filk, fo as to form 
the angle neceflary to their infertion into the glaffes. 

* From the fame. 

) 4. Twenty 
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4. Twenty feries in a battery of this kind produce fenfible 
but feeble fhocks, and when a fingle metallic feries:with a , 
gold wire and two glaffes of water is fubftituted for one of the 
primary feries, hydrogen is given out by the metallic point 
in the glafs of water in the place of the acid, whilft oxygen 
is evolved from the point in the other glafs. 

5- In the galvanic batteries with charcoal, fulphuric acid 
may be fubftituted for nitric acid; and folution offulphuret 
of potafh for the water, without any material alteration in 
the nature of the agency; the folution of the fulphuret in- 
deed, feems, in fome meafure, to increafe its intenfity, and 
combinations containing this fubftance, denfe charcoal, and 
concentrated nitric acid, appear to be fuperior in aétivity to 
fimilar combinations containing copper, and the fame fluid 
elements, and to be nearly equal to thofe compofed of zinc, 
filver, and water. 

- January 9; 1802. 
7 
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LV. Odbfervations on the Affinity which Earths have for each 
other. By Darnrace, Pupil of VAUQUELIN, and his 
Affifiant in the School of Mines*. 

Ts E analyfis of ftones has long engaged the attention of 
chemifts. The moderns, affifted by more correct inftruments, 
have carried this branch of chemiftry to fuch’a degree of 
perfection, as feems to leave nothing more to be defired ; but 
C, Guyton, in a memoir, in which he treats with minutenefs 
on the different affinities which the earths exercife on each 
other, relates feveral obfervations, printed in the 27th number 
of the Annales de Chimie, which excite great doubt in regard to 
the exaétnefs of the analyfes hitherto made, and which invite 
all chemifts to be on their guard, left they fhould take a fimple 
earth for a mixture of feveral. The embarraffment which 
thefe affinities daily gave rife to, determined me to éxamine, 
with great care, the different circumftances under which they 
may take place; for, if it is of me to point out thele 
new combinations, it is no lefs fo to reduce them to their 
jut value. 

Exp. 1, C. Guyton having mixed ten centilitres of lime 
water with two centilitres of barytes water, there were foon 
formed white clouds, which united, and depofited themfelyes 
at the bottom of the veffel containing the mixture. In con- 

y * From the Annales de Chimie, No. 118. 
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fequence of this experiment he admitted an affinity between 
lime and barytes, 

I repeated the fame experiment with great care; but ob- 
tained no change in the liquors mixed, nor any fign of pre- 
cipitation, even after five months. It is to be prefumed that 
the precipitate formed in the experiment of C. Guyton arofe 
from the impurity of the fubftances employed. In my opi- 
nion, it was owing to the prefence of fome atoms of fulphuric 
acid contained in the lime. It is almoft always found in 
common lime. 

Exp. 11. By combining a folution of aluminated potath 
and filiciated potath, I obtained, as Guyton did, a very thick 
white precipitate, which foon after formed a gelly. This pre- 
cipitate, difperfed in water, and filtered, gave, by the tefts 
proper for alumine and filex, evident proofs of the affinity of 
thefe two earths diffolved in potath. 

Exp. 11. Lime water, mixed with a folution of filiciated 
potath, gave alfo proofs of a real affinity between thefe earths 
by the precipitation, which was inftantly effeéted. This 
was confirmed alfo by an analyfis of the precipitate. 

Exp. 1V. Strontian water with filiciated potafh produced 
the fame phenomenon as the preceding mixture. 

Exp. V, Strontian water and lime water mixed together 
formed no precipitate, as was obferved by Guyton. 

Exp. V1. Strontian water and barytes water, when com- 
bined, formed no precipitate. 

Exp. Vii. Carbonates of lime and barytes, diffolved in an 
excefs of their acid, gave no figu of a new combination. 

Exp. VIII. This experiment, which begins the feries of 
thofe made by Guyton on the folution of earths in acids, did 
not afford me the refults announced by that chemift. Having 
made a mixture of equal parts of a folution of muriate of lime 
and a folution of muriate of alumine, he obferved, 1ft, That 
the liquor immediately became turbid, without the acid of 
agitation: 2d, That foon after it was opake, and almoft ge- 
Jatinous: 3d, and in the laft place, that this precipitate did 
not difappear by the addition of an acid. 

I repeated this experimeut, with all the care poffible, to 
obtain the fame phenomena. Very pure muriate of lime, 
mixed with muriate of alumine equally pure, gave no fign of 
precipitation: the mixed liquors conftantly remained clear. 

It is probable, according to fome effays which are pe- 
culiar to myfelf, that the precipitate obtained by C. Guyton 
was occafioned by the fulphuric agid contained in the mu- 
riate of alumince, and which at the time of the mixture muft 
have re-acted on the lime; for when alumine has been ex- 
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tracted from alum, it is difficult to free it entirely from ful- 
phuric acid. ‘ 

~ By extracting alumine from thofe natural ftones which 
contain it, either by the nitric acid or the muriatic acid, it 
will be eafy to difcover the error into which the author was 
led by muriate of lime prepared with the earth of alum. 

Exp. 1X. By combining muriate of lime, in folution, with 
muuriate of barytes, Guyton obferved an abundant precipitate, 
which was not diflolved by excefs of muriatic acid. The fo- 
lutions of thefe two muriates, whether concentrated, or diluted 
with diftilled water, gave no fign of precipitation by mixing 
together, nor a long time after their combination. In my 
opinion, the muriate of lime employed by Guyton contained 
fome atoms of fulphuric acid, which, with the barytes, mutt 
have formed fulphate of barytes. 

Exp. X, Muriate of lime mixed with that of magnefia 
gave, as Guyton obferved, no fign of precipitation. 

‘Exp. XI. When folutions of muriates of lime and of ftron- 
tian were mixed, no change was produced. This was ob- 
ferved alfo by Guyton. 

Exp. X11. Guyton announces, that the mixture of folutions 
of muriate of magnefia and muriate of alumine affumed, at 
the end of fome minutes, a flight milky appearance. This 
experiment, being carefully repeated, exhibited nothing of 
the kind; my liquors retained their clearnefs and tranf- 
arency, 
Exp. XIIT. The thirteenth experiment, made with a mix- 

ture of folutions of muriate of magnefia and muriate of ba- 
rytes, formed no precipitate, either at the moment or long 
after; yet Guyton fays he obtained an abundant precipitate. 
It is probable that fulphuric acid was {till concealed in the 
muriate of magnefia. 

Exp. XIV. This experiment, which was made with mu- 
riate of magnefia and muriate of ftrontian, gave no fign of 
any new combination. The fame was remarked by Guyton, 

Exp. XV. Muriate of barytes and muriate of alumine, 
both diffolved and even diluted in water, gave to Guyton an 
abundant precipitate. . The fame experiment, repeated with 
the folutions concentrated or diluted with water, did not yield 
me the fame refult: the mixture always remained clear, with- 
out forming any precipitate. 

Exp. XVI, The fixteenth experiment, made by the com- 
bination of muriate of ftrontian with that of barytes, exhi- 
bited no change. 

Exp. XVII. The feventeenth and laft experiment of 
Guyton, on the affinity of earths in the humid way, was 
hi Y4 mad¢ 
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made by mixing a folution of muriate of {trontian with a fo- 
Jution of muriate of alumine. According to his account, the 
liquor affumed a milky colour, and gave a precipitate which 
the acid did not rediffolve. This experiment, repeated, like 
all the reft, with a great deal of care, ftill confirmed the pre- 
fence of the fulphuric acid in the folution of muriate of am- 
monia he employed ; for I had no precipitate when I repeated 
the experiment, and the liquor, for five months, loft nothing 
of its tranfparency. 

By admitting between earthy fubftances an affinity of 
which nature affords a thoufand examples, I do not however 
think that the force which attracts them is fufficiently great 
to make them abandon their folvent, without evaporation, 
efpecially if it be acid. There is none indeed but filex dif- 
folved in alkali that has the property of precipitating the 
other alkaline earths from their aqueous folutions: the other 
earths produce nothing of the kind; for, if alumine diffolved 
in an alkali be mixed with folutions of barytes, ftrontian, 
lime, &c. no precipitate will be formed; nothing more will 
take place between the ftrontian, lime, barytes, &c. 

If the experiments of Guyton had really eftablified the 
faéts he announces, we fhould have had no longer any cer- 
tain means for analyfing earths and ftones, and every thing 
hitherto done on this fubjeét could only have been confidered 
as fo many incorreét refults. : 

I therefore think myfelf authorized to conclude, from the 
faéts announced in this memoir, that the phenomena ob- 
ferved by Guyton were occafioned in many cafes by foreign 
bodies contained in the matters he employed. 

LVI. Experiments concerning the Analyfis and Synthefis of 
Alkalies and Earths, announced by C. GUYTON and 
DesormeEs. By C. Darraca, Pupil of and Afjifiant 
to C. VAUQUELIN at the School of Mines*, ' 

"Tue third volume of the Memoirs of the Inftitute of 
France contains fome experiments by C. Guyton and Des- 
ormes on the compofition and decompofition of the two 
fixed alkalies, and fome of the earths fuppofed to be fimple, 
The importance of fuch difcoveries, the period of their being 
made, and their utility to the arts, invite all chemifts to re- 
peat them; and‘fuch were the motives by which I was guided 
in my refearches. To announce that my experiments were 

* From the, Annales de Chimie, No. 119+, or" 
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made in the laboratory of the School of Mines, is to inform 
the public that I was affifted by the advice of C. Vauquelin. 

I mut requeft thofé chemifts whofe opinions I am about 
to oppofe, to confider my labour as arifing only from a defire 
to difcover truth, and not as the refult of a vain pretenfion to 
alter in any manner the efteem which they deferve, and the 
gratitude due to them for their numerous and ufeful difco- 
veries. I fhall therefore content myfelf with defcribing the 
manner in which I repeated their experiments. I fhall fhow 
the reiults of them, and I {hall leave to chemiits to deduce 
from them fuch conclufions as they may think proper. 

Exp. I. The firft experiment, which confifts in the re- 
daction of a metallic oxide by potafh, prefents nothing that 
can fupport the obfervation of the above authors. The confe- 
quence which they themfelves deduce from it is merely ac- 
cefiory. Befides, it is known that feveral faline fubftances 
deftitute of potath poffefs this property. It’ is known alfo, 
that fire alone is fufficient to reduce the oxide of lead em- 
ployed in this operation. 

Lxp. 11. Guyton and Deformes decompofed in a platina 
crucible fulphuret of potafh; and with the help of a ftrong 
heat they obtained lime, 
I repeated this experiment with common fulphuret of pots 

afh; that is to fay, the f{ubftance commonly fold in the fhops 
under the name of /iver of fulphur; and having expofed it to 
a firong heat, I obtained a refiduum which, when treated 
with water, was not entirely diffolved, The infoluble part, 
treated by nitric acid, was attacked; the nitric folution, tried 
by the oxalate of ammonia, gave a great quantity of lime. 

Sufpecting that the lime found by this experiment might 
arife from the potafh employed to make the fulphuret, I 
made a fecond experiment with pure fulphuret of potath, 
prepared from potath purified by aleohcl and fublimated ful- 
phur. I employed 16 grammes of alkali and 8 of fulpbur. 
‘The mixture, made in a mortar, and poured by portions into 
a platina crucible ftrongly heated, left a matter of a reddith 
brown colour, which, treated by water, was almoft entirely 
diffolyed, The {mall refiduum, which weighed only 4 centi- 
grammes, being carefully examined, was found to be filex 
coloured by charcoal; it arofe no doubt from the potafh, 
which, as is well known, eafily diffolves that earth. 

Exp. Ill. To perform this third experiment, they took 
oxalate of potath with fulphur. After the mixture was moift- 
ened and pulverifed, it was treated with heat in a fand-bath, 
and oxalate of lime was obtained. 

As the above authors do not defcribe this experiment, and 
give 
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give no proportions, I fhall make known thofe which I em- 
ployed, and the refult I obtained. 

To get pure oxalate of potafh, I faturated potath purified 
by alcohol with oxalic acid. I took 18 grammes of this falt, 
evaporated almoft to drynefs, and, haying mixed it with g 
grammes of fublimated julphur, moiftened the mixture with 
half a decilitre of water. I then placed the capfule contain- 
ing it on a fand-bath, and evaporated it at a gentle heat. The 
refiduum taken up by diftilled water being filtered, there re- 
mained on the filter a blackifh yellow refiduum, and the li- 
quor had affumed a flight yellow colour. The refiduum was 
treated with nitric acid; but notwithftanding the care em- 
ployed in this operation, no oxalate of lime was found. The 
acid liquor abfolutely contained none of it. The fulphur 
which remained was burnt in a platina crucible, and Jeft no 
refiduum whatever. 

Hoping that this experiment would fucceed better with a 
ftronger heat, the fame quantities of oxalate of potafh and 
fulphur were employed, and the mixture was placed in a 
platina crucible over a naked fire. Half an hour after, bein 
brought to a red heat, it was taken off, and the mafs sheeastied 
was treated with diftilled water, which affumed a dark yel- 
low colour, and the real fmell of an hydrogenated fulphuret, 
The liquor was filtered, but no lime was found in the refidu- 
um, This refiduum, which weighed only two centigrammes, 
was found to be charcoal, furnifhed in all probability by the 
potafh employed, which had been purified with alcohol. I 
affured myfelf that all the oxalate of potafh had been decom- 
pofed, and that there had refulted from it a fulphate of 
otath. 
Exp. 1V. They put oxalate of ammonia into very pure 

oxygenated muriate of potafh, and caufed it to evaporate at 
feveral times, taking care to maintain an excefs of nitric 
acid to diffolye the oxalate of lime which was formed. In 
this manner a very large quantity was obtained, 

This fourth experiment, which appears to be that which 
has hitherto given to the above authors the moft lime, by the 
decompofition of the hyper-oxygenated muriate of potath, 
was made with great care, but always without fuccefs. As 
thefe authors do not {peak of the quantities emplayed, I fhall 
give an account of my experiment. . 

I took 16 grammes of hyper-oxygenated muriate of 
potafh, pure and cryftallized, and 8 grammes of oxalate of 
ammonia, alfo pure and cryfiallized, and put them into a 
porcelain capfule, with two decilitres and a half of diftilled 
water. The capfule being placed on a fand-bath, the mix- 

ture 
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ture was evaporated to drynefs ; and towards the end of the 
evaporation care was taken to add a gramme of nitric acid to 
diffolve the oxalate of lime which might be produced. -The 
evaporation was repeated four times fucceffively, adding wa- 
ter at each operation, and a gramme of nitric acid. The 
refiduum was then taken up by a new quantity of diftilled 
water, which completely diffolved the whole of the matter. 
As there were fome atoms diffeminated throughout the li- 
quor, it was filtered, but it was not poflible to appreciate the 
refidgum, as the liquor was very clear. ‘The nitric acid was 
faturated with ammonia, to precipitate the oxalate of lime; 
but in vain was an excels added, for the liquor {till remained 
clear. 

The fame experiment performed cold did not exhibit more 
fuccefsful refults, though the mixture remained fifteen days 
in contaét, as recommended by the authars above mentioned. 

Exp. V. The fifth experiment, which feems to have con- 
firmed C. Guyton and Deformes in the opinion they had 
formed of the converfion of potafh into lime, is that which 
they performed with hyper-oxygenated muriate of potath and 
the phofphoric acid. “fter treating a mixture of 20 grammes 
of this falt with ro grammes of acid till reduced to glafs, 
they diffolved it in water; and, having faturated the excefs of 
acid by ammonia, filtered the liquor, expofed it to evapora- 
tion, and made it again pafs to the ftate of glafs. By fix dif- 
ferent evaporations, they obtained two or three grammes of 
phofphate of lime, as they believed. 

1ft, The hyper-oxygenated muriate of potafh, decompofed 
by the phofphoric acid, obferving the proportions above an- 
nounced, produces, by evaporation to drynefs, a vitriform mat- 
ter, a part of which remains infoluble in the water under the 
form of a granulated white powder brilliant like falt. 

2d, The liquor feparated from the infoluble part being 
again calcined, ftill leaves a certain quantity of infoluble 
powder fimilar to the former; a third calcination produces 
the fame effet ; and fo in fucceffion, till the matter is almoft 
entirely converted into this infoluble powder. 

3d, If the calcination is performed in a ftrong heat, and 
continued a long time, the quantity of the infoluble powder 
is more confiderable, and fewer calcinations are required to 
conyert the matter into this powder. 

It is feen by the three preceding paragraphs, that we ob- 
tained a ereat deal of this falt; it is indeed not difficult to 
procure it. We fhall now defcribe the experiments to which 
we fubjected it, and which eyidently proves that this falt is 
not phofphate of lime. } 

4th, 
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4th, This infoluble powder has no favour; it is infoluble 
in cold water, but it_is foluble in boiling water in notable 
proportions. 

5th, Though this matter be little foluble in water, lime- 
water however produces in the liquor a very fenfible precipi- 
tate. Nitrate of filver furnithes one alfo, which is foluble in 
nitric_acid.., 

6th, Ammonia occafions no change in the folution of the 
matter in queftion. As little effeét is produced by the fixed 
alkalies. 

sth, The oxalate of ammonia made no alteration in the 
above liquor, which it would certainly have done, had there 
been a fuitable quantity of lime. 

8th, This falt is exceedingly fufible. By the blow-pipe it 
fufes into a pearl, tranfparent while in a ftate of fufion, but 
which on cooling becomes opake. : 

gth, This powder is foluble in the nitric, muriatic, and 
even phofphoric acids. Thefe folutions are thick, vifcous, 
and tenacious, like clear fiarch. When thefe folutions are 
fufficiently diluted with water, they give no precipitates by 
alkalies ; but, if concentrated, they give one, which rediffolves 
in a large quantity of water, 

From all thefe experiments we are authorized to conclude 
the citizens Guyton and Deformes took an alkaline phofphate 
for phofphate of lime. This phofphate, which is {carcely fo- 
luble, as above feen, is not a fimple phofpbate; for it is 
known that the alkaline phofphates are very foluble, efpecially 
that of potafh; but it was not before known that in the ex- 
periment of which we have given an account there is formed 
a new phofphate, which ought to be diftinguifhed by the 
yame of neutral phofphate. The following experiment ferves 
alfo to confirm this reafoning, and confirms in an irrevocas 
ble manner all thofe defcribed, 

I mixed a certain quantity of phofphate of potafh with 
pure potath, placed the mixture in a platina crucible, and 
expofed it to a {trong heat. I obtained for refult a white fub~ 
ftance, almoft infoluble, which poffeffed all the properties of 

the falt obtained in the laft experiment, and which was again 
afcertained to be a real phofphate of potafh with an excels of 
bafe. This kind of fynthefis ftill proves that the phofphate 
of lime deferibed by the above authors is only this new falt, 
which, on account of its apparent properties and infolubility, 
dyas been too little examined. y 

Exp. VI. By treating hyper-oxygenated muriate of foda 
in the fame manner as that of potath, thefe authors announce 

that 
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that they extracted from fix grammes of this falt one gramme 
of magnefia. 
To repeat this experiment, the hyper-oxygenated muriate 

of foda was made by faturating with oxygenated muriatic gas 
a folution of pure carbonate of foda. When this falt was 
formed, it was evaporated to drynefs in a porcelain capfule ; 
and 6 grammes of it in this ftate were put into a platina cru- 
cible, when fufed phofphoric acid was added in {mall por- 
tions. The mixture immediately became yellow, and a great 
deal of oxygenated muriatic acid was difengaged, ‘as was the 
cafe in the experiments made with oxygenated muriate of 
potafh. I continued to add phofphoric acid till nothing more 
was difengaged; upon which, a ftrong heat being applied, 
the whole mafs became liquid. After cooling there was 
found a vitreous matter, brittle, flightly deliquefcent, and 
wholly foluble in water. When the liquor had become very 
clear, an attempt was made to precipitate from it the mag- 
nefia, by the help of potafh; but having obtained not a finele 
atom of precipitate, the experiment was repeated feveral times, 
but always without fuccefs. From what has been faid, it is 
evident that the magnefia obtained by the above authors can 
not have arifen but from the foda which they employed; for 
it 1s known that foda is very often accompanied with mag= 
nefia. In this experiment, as in the fifth, the platina is 
ftrongly attacked. In two trials I had a refiduum of eight 
centigrammes of this metal. e 

Exp. Vil. Nitrate of foda treated by the phofphoric acid 
gave to the-above authors magnefia. I repeated this experi- 
ment four times without obtaining the fame refult. I varied, 
but in vain, the dofes of the falt and the acid, as well as the 
mode of operation; but by employing as much as 20 
grammes at a time of nitrate of foda, and 10 of acid, I ob- 
tained only a blackith refiduum weighing four centigrammes, 
which was found to be filex coloured by charcoal. Thofe 
who recolle& the exiftence of this earth in the phofphoric 
acid difcovered by C. Vauquelin, will be able to account for 
the filex found in this experiment. f 

I muft inform thofe who may with to repeat this experi- 
ment, that they mutt not shy phofphorous acid for phof- 
phoric acid; for when the former is employed, and poured 
over the red and fufed nitrate, a very flrong.deflagration is 
roduced, the matter is thrown frem the crucible, and fpeed- 

ily burns every thing that it meets with. This obfervation 
ought to be recollected in regard to the Experiments 5 and 6. 

Exp. VILL. In this eighth experiment, when potafh was 
heated with charcoal, and when the capfule containing the 

mixture 
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mixture was brought toa red heat, they obtained, for ré= 
fiduum, carbonate of potafh, lime, magnefia, and even fome 
alumine. 

Without defcribing all the fruitlefs trials made to find the 
three earths produced in this experiment, I {hall relate fome 
of them, which prove that thefe pretended tonverfions arifé 
only from the impurity of the charcoal employed. 
Having made choice of light charcoal from white wood, it 

was pulverized and ftrongly calcined. Sixteen grammes 0 
pure potafh and eight grammes of this calcined charcoal 
“were then exactly mixed, by moiftening it with a little wa 
ter; after which it was put into a platina capfule, and 
brought toa red heat. The refiduum, after being edulco- 
rated with water, to feparate from it all the potafh, was 
treated with nitric acid. The folution, when filtered, gave by 
evaporation a glutinous matter, found to be filex. The mis 
trates feparated from this filex gave lime and magnefia. 

Prefuming that the charcoal might be the caufe of the 
prefence of the lime and magnefia found in this experiment, 
[ thought it my duty to aflure myfelf of it by analyfing that 
employed. - 

I burnt 216 parts of the fame charcoal to reduce it to 
afhes, taking care to employ a platina crucible; the afhes 
obtained weighed only 91 parts. This refiduum was treated 
withthe nitric acid. By proper evaporations, the prefence of a 
great deal 6f carbonate and fulphate of lime was afcertained, 
The produés obtained feparately by the common proceffes 
gave filex 41, magnefia 16, lime 12, alumine 3. 

For the fake of gfeater precifion, and to be more fully cons 
vinced in regard to the exiftence of lime in the charcoal, as 
well as to prove that the lime found by C. Deformes arofe 
only from the charcoal employed, I made the following ex- 
periment : 

I took four grammes of pure charcoal obtained from the 
decompofition of the carbonic acid by phofphorus, and, hay- 
ing mixed it with 18 grammes of pure potafh, put it into a 
platina capfule, and brought it to a red heat, having: pre- 
vioufly taken care to moiften it. The matter which thence 
refulted being treated with water, there remained a black re 
fiduum, which was treated with nitric acid, and the folution 
diluted with water was filtered.) This nitric folution was 
mixed with oxalate of ammonia; but this falt produced no 
alteration in the above liquor, even when the excefs of acid 
was faturated by ammonia ; which it could not have failed to 
do had there been ever fo little lime, or even magnefia and 
alumine. This would-be-the place for calling the reader’s 

attention 
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attention to the difference of the phenomena by pure fub- 
ftances and thofe which are not fo; but I fhall confine my- 
felf to mention that exhibited by the experiment im queftion. 
When the pure charcoal is treated with potafh, as above 

faid; and when an acid is added to the folution feparated 
trom the charcoal, in order to faturate the potafh, no other 
phenomenon is obferved than a difengagement of carbonic 
acid gas, which the potafh has abforbed during the courfe of 
operation. 

But, inftead of pure charcoal, if that which we firft em- 
"ah be made ufe of, that is to fay, charcoal of white wood ; 
y faturating the potafh employed, a very different refalt will 

be obtained. The acid, as foon as poured in, produces a dif- 
engagement of carbonic acid. When a larger quantity is 
added, a great deal of fulphurated hydrogen gas is produced ; 
and by faturating the potafh a large quantity of fulphur is 
precipitated. This again explains the fiate in which the lime 
1s found, and perhaps the magnelia, in the charcoal ; for there 
is no need to fay that the fulphur obtained in ihis operation 
mutt arife from the fulphuric acid decompofed. There is no 
doubt that the fulphates of lime and magnefia contributed to 
this circumftance, fince the quantities of thefe earths in the 
charcoal were confiderable. This ftill ferves to explain the 
obfervation made by C. Deformes, who feveral tinies found 
lime, magnefia, and alumine in the fame refiduum. By re- 
collecting that thefe three earths exift in charcoal, it willbe 
readily feen whence they arofe. 

Exp. 1X. By treating foda with charcoal in the fame man- 
ner as the potafh was treated, the above authors obtained 
magnefia, alumine, and lime. It is here feen that this re- 
fult is the fame as ought to be given by common charcoal. f 
fhall therefore fay nothing further refpeéting this experiment, 
than merely to announce that in treating pure foda with 
‘pure charcoal (that in particular arifing from the decompo- 
fition of the carbonic acid), none of the above earths are ob- 
tained. 

Exp. X. Muriate of potafh treated by charcoal gave to 
Deformes lime. It is needlefgto obferve, in this tenth ex- 
periment, that the lime arofe from the charcoal; fince, when 
pure matters are employed, none of that fubftance is found, 

Exp. XI. The eleventh experiment, which, befides lime, 
gave magnefia and alumine, will not give any of thefe earths 
when pure charcoal is employed. This experiment was made 
with muriate of foda and charcoal. 

Exp. XIl. The twelfth experiment, which gave exactly 
the fame refults as the eleventh, was made by treating mu- 

riate 
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riate of foda with fulphur. As charcoal had not been here 
employed, I took great care to repeat this experiment feveral 
times; but always without fuccefs. I cannot prefume to 
fay what may have been the caufe of the refult obtained by 
the above authors: it can be afcribed only to the matters 
they employed, fince, with pure muriate of foda and fubli- 
mated fulphur, I could difcover, in the two experiments I 
made, no traces either of lime, magnefia, or alumine. 

Exp. XII. As the thirteenth experiment is of no ufe in 
regard to the theory of Guyton and Deformes, it is needlefs 
to give any account of it. . in é 

Exp. XIV. By mixing fulphate of foda with lime, thefe 
authors thought they perceived a difengagement of ammonia : 
-J alfo thought [ obferved the fame difengagement in the va- 
pours produced by the muriatic acid when brought into con- 
tact with the mixture. Lime alone, though extracted from 
marble, gave by the fame acid, when moiftened, white va- 
pours. Jam not convinced that this difengagement, fenfible 
only on the approach of the muriatic acid, arofe from am- 
monia; for, though F employed a large mafs of matter, I 
never could diftinguifh that alkali by the fmell. The vapours 
occafioned by the muriatic acid were perhaps owing only to 
the heat produced at the time of the mixtures, and alfo to 
the great affinity which the acid employed has for water. 
How, indeed, can we explain the formation of this fubftance 
by the combination of lime with pure water? or how can 
we conceive, if it is not formed, that it can co-exift with 
time, which, as is well known, poffeffes the property of ex- 
pelling ammonia wherever it is found ? 

Exp. XV. In the fifteenth experiment, thefe authors 
thought alfo that they remarked a difengagement of am- 
monia, by combining intimately together lime, fulphur, and 
water. 

Exp. XVI. The fixteenth experiment makes mention of 
an analogous trial as fimple as the preceding. In my opi- 
nion, the explanation of thefe experiments will be fufficiently 
developed in the eighteenth experiment, fince it is that which, 
according to thefe authors, gaye a great deal of ammonia. 

Exp. XVII. By this experiment the above authors, inftead 
of decompofing the lime, attempted to compofe it. The pro- 
cefles which they employed for this purpofe were as follow : 

They formed nitrate of alumine, which they decompofed, 
at feveral times, by heat: by this fimple means they obtained 
lime. 

Nitrate of magnefia was employed with the fame fuccefs. 
After having carefully prepared the two nitrates, 7 

6 they 
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they made ufe of for this compofition, I took twenty grammes: 
of the nitrate of alumine, and expofed it,to a firong heat in a 
platina crucible. After three different and {trong evapora-., 
tions to drynefs, I obtained an earth perfectly white, and. 
infoluble in water. When treated with nitric acid, it was 
entirely diffolved. This nitric liquor, which was very clear, 
was mixed with oxalate of ammonia; but this re-agent pro- 
duced no change. The addition of ammonia, fo as to faturate 
the acid, was tried, but in vain; it was only by am excefs, 
that a precipitate was obtained, but which, being foluble im 
potath, was found to be alumine; confequently I did not find 
an atom of lime. It is true, that to prepare my nitrate of 
alumine I employed an earth perfectly pure, extracted frona 
a natural {tone at the time of my experiments on the affinity 
of earths. The acid employed was alfo very pure. ites 

The nitrate of magnefia, notwith{tanding all my care, did 
not give a more fatisfactory refult: the lime found by Des-~ 
ormes was, no doubt, accidental. pO ea 

Exp. XVUL. This experiment, which calls. to mind: the 
r4th, 15th, and 16th, on account of the fame phenomenon 
by which they are connected, is that which increafed the 
opinion of the aboye authors on the recompofition of fimple 
earths. Having inftantaneoufly made fulphuret of. potath, 
and added. oxalic acid, they obtained, as they announce, a 
fenfible difengagement of ammonia inftead of fulphurated 
hydrogen, and the refiduum was magnefia, ‘ 

After making two trials in a porcelain mortar. without 
difcovering ammonia, but a product extremely fetid, which 
1 fufpeéted might conceal the alkali] fought for, to aflure 
myfelf of it I made the following experiments : By 

ft, I mixed 30 grammes of pure potath with 15 grammes 
of fublimated fulpbur, and the mixture exa&ly made was put 
into a tubulated retort. with two decilitres of water. To the 
beak of the retort I adapted a bent tabe, which was immerfed 
in a folution of fulphate of iron at its maximum of oxidation. 
By the difpofition of my experiment it is feen that I mufi 
haye perceived the fmallef portion of ammonia; for it is 
known, that if the fulphurated hydrogen does not precipitate 
the fulphate of iron green, an atom of this gas combined , 
with ammonia will immediately manifeft itfelf.. My appa- 
ratus being thus arranged, I poured into the retort fix gram- 
mes of pure and cryfiallized oxalic acid. A firong difen- 
gagement of fulphurated hydrogen was immediately ‘pro- 
duced; the flatk containing the fulphate of iron was agi- 
tated a long time by this gafeous fluids but when the opera- 

Vou. Xl, yd tion 
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tion was finifhed there was not a fingle atom of precipitate 
produced in the liquor. This experiment, which I think 
one of the moft exact for afcertaining the ammonia that 
might have exifted or been produced in this operation, evi- 
dently proves, that if the above authors obtained any, this 
alkali muft have arifen from fome other caufe than that of a 
decompofition of the fubftances employed, if they were pure. 

The refiduum examined in three operations gave no mag- 
nefia. I muft here obferve that I employed fulphur, which 
I fublimated myfelf. 

To remove all doubt refpeéting this experiment, and to be 
more certain of my refylts, 1 made a fecond, but flill without 
fuccefs." 

The apparatus being arranged as in the preceding experi- 
ment, I put in the place of the fulphate of iron muriatic 
acid, and began my operation. After all difengagement had 
ceafed, I took the muriatic acid, which I evaporated at a 
gentle heat; but, not being able to obtain an atom of faline 
refiduum, [ poured lime into the fmall quantity of liquor 
which remained. I added more than was neceffary, but 
notwithftanding all my precautions I had no difengagement 
of ammonia. It is now fren, by thefe two experiments, that 
no difengagement of ammonia is produced; for, I maft re+ 
peat it, muriate of ammonia would have been formed in the 
jaft, and in the firft iron would have been precipitated: no- 
thing is wee but fulphurated hydrogen gas in very large _ 
quantity, and the refiduum contains no magnefia. 

Exp. XIX. This laft experiment the above authors made 
by taking the charcoal of fugar, which they mixed with lime 
extracted from marble: this mixture being expofed to a 
ftrong heat in a platina crucible well flopped, they obtained 
alumine and magnefia. 

As they do not give the proportions of the matters em- 
ployed in this experiment, nor the quantities of the produéts 
obtained, I prefume that they confidered it only as a new 
proof in favour of the theory they have eftablifhed. 

I repeated this experiment, and employed charcoal of 
fugar and pure charcoal. With the charcoal produced from 
40 grammes of cryftallized fugar, I obtained a little alumine: 
the produc collected weighed only fix centigrammes ; per- 
haps it contained magnefia. In my fecond operation, when 
T employed pure charcoal, T had not a fingle atom of the 
above-mentioned earths: it is therefore fee that the pro- 
ducts obtained in this experiment arofe from the impurity of 
the matters employed. 

ay hee + Conelufion. 
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Conclufion. 

If the experiments I have defcribed in the courfe of this 
memoir are exact, and if I have properly obferved the phe- 
nomena they exhibited, the refult will be, that the faéts .an- 
nounced .by C. Guyton and Deformes, though for the moft 
part true, cannot lead to the conclufions which they have 
deduced: from them, on account of the nature of the fub- 
ftances which they employed: we muft therefore conclude, 

» till otherwife fhown, that the alkalies and earths muft be 
retained in the clafs of fimple or indecompofed bodies; that 
the experiments of thefe chemifts do not prove that potafh 
is formed of lime and hydrogen; that magnefia and azote 
produce lime; that azoted alumine conftitutes magnefia ; 
and, in the laft place, that magnefia and hydrogen give birth 
to foda. Ido not, however, pretend that thefe fubftances 
are fimple, but only that the facts adduced as a proof are not 
proper to prove it. 

———— 

LVII. Exira& of a Letter from M. Von HumBorpt 
to LALANDE. 

p Caraccas, Dec. 14, 1799. 

A FEW weeks after my arrival in South America, I 
tranfmitted to Delambre an extract from my aftronomical 
obfervations, becaufe J hoped that fome of them might be 
interefting to the Board of Longitude: as J have, however, 
learned that the brig by which I fent my letters was wrecked 
near Guadaloupe during the ftorm which lately prevailed in 
thefe regions, 1 think it neceffary to tranfmit to you a copy 
of them. 

After a paffage of about fix weeks, in the frigate Pizarro, 
I arrived at the coaft of Paria. My plan was to proceed firft 
to the Havannah, and thence to Mexicos but I could not 
withftand the {trong defire I had of feeing the wonders of the 
Oronoko, and the lofty Cordilleras, which extend. from the 
highland of Quito to the rivers of Guarapeche and Arco. 
As I have now returned from a very interefting journey to 
the interior of Paria, through the Cordilleras of Cocolar, Tu- 
meri, and Guiri, and to the fettlement there of the Capuchins, 
never before vifited by any naturalift, during which [ carried 

_ with me, on three mules, my aftronomical inftruments, viz. 
a quadrant by Bird, and fextants, telefcopes, and. microme- 
ters, by Ramfden and Troughton, you will perhaps expect 
that I have done a great deal for aftronomy; but you know 
that this fcience is too remote from my principal objeéts— 
philofophy in general, geology, eudiometry, and the phyfi- 

22 ology 
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ology of plants and animals; and under the Jatitude of 10° 
itis impoffible to Jabour fo inceffantly as under 49°. I chofe 
rather to make a few obfervations with accuracy, than a great 
many imperfect ones ; and to infert them with great minute- 
nefs in my journals, that, in cafe I fhould die in the courfe 
of my travels, no doubt might remain in regard to their 
exadctnefs. 

In the two papers which I tranfmitted to Delambre, you 
will find my obfervations made in Europe with Borda’s new 
inclinatorium. I found by it, that local circumftances have 
a greater influence on the mclination of the magnetic needle 
than on its declination; and that no connection feems to 
exift between the fituation of the place of obfervation and the 
inclination. This I find confirmed in the new world in the 
interior of New Andalufia, and therefore the obfervations 
made by Nouet in Egypt feem to be eftablifhed. The de- 
clination, however, is affected by local caufes, but much lefs : 
at fea they are much more regular, and the variations are 
much more uniform. 

I have here’given you my obfervations of the inclination 
only, which are true to 15’. During calms I obtained them 
at fea with more accuracy, and the periods of the vibrations 
of the needle could be determined very exactly. If the fame 
number is counted in the fame time during five or fix repeated 
trials, and if this is ftill the cafe when the inftrument is 
moved from its place, the refults, in my opinion, may be 
confidered as correct. Though calms are not uncommon 
between the tropics, duritig the courfe of forty days I was 
able to make only ten very accurate obfervations. 

Longitude Taclination. Magnetic Power. 
Places of Observation, 1799. Latitude. _ trom the Centigrade , Old Number of Vibrationg 

First Meridian. Degrees. Degrees. | in Ven Minutes, 

Paris, - - = -148° cofrs“jz02 of El 77-15% 69° 28/ 245 
Nimes = - = -|43 so U2 [21 59° 72°66 | \65 23 240 
Montpellier - -/43 36 29 [20 32°59 | 73°20 (655i 245 
Marfeilles - = -|42 17 49/23 3°5 1 72°40 (63 10 249 
Perpignan - - -|42 41 53 120 33°5 | 72°55 65 18° 248 
Barcelona - - -l4r 23 8 {19 52 71°80 164 39 245 
Madrid - - -\40 25 18 |r3 58 75°20) (67 4t 240 

Valencia - - -\39 28 55 {17 29 70°70 |63 3 235 
Medina del Campo ————-- | 73'50 66 .9)} 240 
Guadarama = = -| >} 93°56 66 9 | 240 
Ferro! - - - +143 29 oO} 9 (24°5 | 76"rg 68. 32 237° 

f 38 §2 15 113. 40 75°18 |67 go 242 

37, 1419] 3 30 | 74°90 (67 30 242 
| snail eget ah ae Aan VY"5o (64. 21 —- 

¥n the Atlantic Plas 15 O} 0 36 67 60 18 239 
OceambetweenY 20) 36H07) Sro3g 64°20 157 49 P 2%. 4% 
Africa and 20, 8. 04 8. 34 |, 4163 56 42 236. 
America. 14 20 0/28 3 53°80 [52 55 239 

1234 6 3 1g Ff Sorrs aig 8 83g 
fo 46 047 2. bh -g6"40 Jar e re le-+ 5: MS Se) 
10 59 30 44 31°§ | A5°so - l4t 57 237 

In 
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In the year 1776, according to Cayallo, the inclination of 
the needle in the undermentioned latitudes and longitudes 
was as follows : 

Latitude. Longitude. Inclination. 

24° aa! Shope? orn” 59° 
10 22 52 44°12 
2 37 1.38: 30°43 

Since Coulomb and Caffini no longer employ themfelves 
with obferving the declination, I know no place in the earth 
where the declination has been determined with certainty to 
ao”, and not ten where it has been determined to 1’. What 
uncertainty {till prevails refpecting the real declination of the 
needle at Paris! The ten obfervations which I made at fea, 
will ferve hereafter to determine whether the inclination 
fpeedily changes. The longitude and latitude of the places 
of obfervation were always accurately determined, at the time 
by means of a Ramfden’s fextant, divided from 15 to 15 fe- 
conds; and a Berthoud’s chronometer. You will fee by 
them that the inclination decreafes very rapidly from the 
latitude of 37°, and that it increafes leis towards the eaft 
than-to the welt from the latitude of 37° to 48°. 

It appears to me, that in the higher chain of the calca- 
reous mountains of this province, not far from the equator, 
fmall elevations above the level of the fea derange the in- 
clination much more ftrongly than the higher mountains in 
the Pyrenees and Old Caftile. As a proof, I hall here 
sive obfervations made at four places which lie pretty nearly 
i an arch from north to fouth (comprehending 24’.) 

Height above Inclination. A heccinaats 
Places. the Sea, Paris | Centigrade Old Te Nina My 

Feet. Degrees. | Degrees. A ae 

Cumana 24 44°20° | 39° 47! 229 
Zueteppe ITI1'2 43°30 | 38 58 229 
Impoffibile | 1470" 43°15 | 38 50 | - 233 
Cumanacoa! 636 43°20 | 38 53 228 
Cocollar 23,52 42°69 | 38 20 229 

Borda is of opinion, as appears by the memorandum drawn, 
up for the men of {cieace who accompanied La Peroufe, that 
the intenfity of the magnetic power is the fame all over the 

_earth; as he afcribes the fmall variation which he found in 
it at Cadiz, Teneriff, and Breft, to the imperfection of the 
compa{s. He requefted me ye verify this circumftance. si 

1ere 
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here fee that the magnetic power is fo different, that between 
Paris and Cumana it decreafed from 245 to 229 vibrations in 
ten minutes, though it does not decreafe with the inclina- 
tion. This decreafe cannot certainly be afcribed to any 
change in the goodrefs of the needle, or to other accidental 
caufes: ‘for the fame needle made in the fame time at Paris 
245 vibrations; at Girona, 2323; at Barcelona, 245; at Va- 
lentia, 235; and, after a journey of feveral months, gave at 

“the fame places exaétly the fame number of vibrations as 
before my departure. Thefe are always the fame, in the 
open fields, in the houfe, or in a cayern, fo that the mag- 
netic power in any place is always the fame, and remains a 
long time without change; and feems to be a general power, 
like that of gravity. ; 

I had the mortification of not being able at fea to make 
any good obfervations of the declination. Patsieer vit (3 
all the trouble T took, I could not find an azimuth compats 
on which I could depend within 4o/. This is the true reafon 
why I have made no mention to you of the declination at 
fea. The point, however, where the inclination vanifhes, 
certainly lies further to the weft than marked in Lambert’s 
chart, in the Berlin afironomical almanac for 1779. A good 
obfervation, made in the year 1775 aboard an Englifh fhip 
from Liverpool, places this vanifhing point in Jatitude 29° 
north, long. 66° 40! weft. Iobferved, with great care, the 
declination at two places on the coaft of America with a 
compafs by Lenoir, in which the needle is fufpended by a. 
‘thread, according to the method of Prony and Von Zach. 
At noon, O&tober 1799, it was at Cumana, and twenty 
‘leagues further eaft, 4° 13/ 45" eaft: at Caripe, the chief 
place of the Capuchin miffion among the Chaimas and 
Caribs, 3° 15! eaft. - ‘ 

During the earthquake at Cumana, on the 4th of No- 
vember 1799, the inclination of the magnetic needle was 
altered, but not the declination. The former, before the — 
fhock, was 44°°20 of the new divifion; after the fhock it 
remained at 43°°35. The number of the vibrations of the 
dipping needle, however, was the fame as before, viz. 229 in 
ten minutes. This, united to other obfervations, feems in my 
opinion to prove, that during the earthquake this fmall part 
of the ball of the earth was changed, and not the needle; 
for, in diftriéts where no figns of an earthquake ever appeared 
in the primitive chain of accumulated matles of granite, the 
inclination was as great after as before. 

On account of the intereft which you take in every thing 
that 
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that relates to navigation, the following obfervations will not 
be unacceptable. 

I have carefully proved what-Dr. Franklin and Captain 
Jonathan Williams aflért in the Tranfactions of the American 
Society * refpeéting the ufe of the thermometer for difco- 
vering fhallows at fea; and am able to confirm, in the fulleft 
manner, what they have faid. I was aftonifhed to fee how 
the water became evidently colder as its depth decreafed, and 
how the neighbourhood ot fhallows, and of the coatts, could 
thereby be announced. The wortt {pirit of wine thermo- 
meter, if only fenfible, will therefore, in the hands of the 
moft ignorant mariner, be a very ufeful inftrument.in the 
night-time, and during ftorms, or when it is difficult or 
impoffible to heave the Jead. This obfervation I cannot too 
ftrongly Ca the attention of the Board of Longi- 
tude. Our whole Crew were aftonithed to fee how fpeedily 
the thermometer fell, when we approached the large bank 
which extends from Tobago to Grenada, and eaft from Mar- 

rita. Thefe obfervations may be made with more eafe, as 
file water of the fea, in an extent of 12000 fquare miles, has 
always the fame temperature day and night; fo that the moft 
fenfible thermometer, during from four to fix days fail, does 
not rife or fall above o°3°. In the neighbourhood of fhal- 
lows it was from 2 tog degrees, and more, colder, This 
obfervation of Franklin, hitherto forgotten, may at fome 
period be of great ufe to navigation; not that feamen fhould 
throw afide the lead entirely, and truft to the thermometer, 
for this would be folly; but becaufe the obfervations may be 
fo eafily repeated, and becaufe the thermometer will an- 
pounce the danger much fooner than the lead, as the colder 
water above the fhallows leffens the temperature in the water 
in the neighbourhood, I can affert that this.new mean is 
not more uncertain than the log, and the helps already em- 
ployed in navigation. If the thermometer does not fall, na- 
Vigators ought not to depend that they are entirely fecure 
from {hallows ; but if it talls, they muft be on their guard. 
This warning is certainly more valuable than our fea charts, 
where the fhallows are in general laid down in‘a very in- 
correct manner; and to immerfe a thermometer in a bucket 
filled with fea water is certainly much eafier. I have alfo 
mieafured feveral times the fpecific gravity and temperature of 
the fea water, at the furface and at certain depths, by means 
of Dollond’s balance and thermometers, which are placed in 
cafes furnifhed with a valve. As my infiruments were com- 
‘pared with the beft Parifian ones, and as 1 could be more 

* Vol. iti. p. 32. 

Z4 certain 
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éertain in-regard to my longitudes than is ufual, the fmall 
chart in which I intend to make known the refult of thefe 
éxpefinients will be interefting: In the latitude of 17° and 
48° north, there is a zone in the fea between Africa and the 
Weit Indies, where, without an extraordinary current pre- ~ 
ailing, the water is denfer than under a lefs Jatitude. The 
following are fome of my refults refpecting the temperature 
of the fea water : 

| Long. from Temperature 

ei =i pasate rat aleaeratee ‘| of the Air. 

43° 29! | 9° 29’ E. 18°) a” 

39 10) 3 405 pig 2 
360° 3°12 57 i RA 
35 2 ¥5 16.5 

ole ad Pal ie "Tg"S - 
2 NS ae Bi 76% 
8 55. | % -37°5 17 
BO SP 47 vs 
20 8 | 8 33W 16) 
18 53 [to 5 - ae 
i fa en be 19 
17 26 115 26 16 
LG) 22 49 20" 
kg alle a7 
£3 51 130 2°5 18'9 
10 46 'l41 24 20°3 : 
1O 28-146 ~31 17 to27 

10 29 |46 35 ag sue 
» This letter: was written at Cumana, but for want of a 
proper opportunity 1 was obliged to bring it with me to this 
Jarge capital of the province of Caraccas, which is fituated 
ina fertile valley abounding with cacao, cotton, and coflee, 
2400 feet above the level of the fea, and in a climate per- 
fe@tly fimilar to that of Europe, The thermometer in the 
anightatime falls to'11°, and in the day never nfes above 17° 
jor$?.8: ft © ¢ 

The ¢loudy weather, which here daily follows the fun's 
‘paflage over the meridian, makes the obfervation of corre- 
‘fponding altitudes very difficult and uncertain, as the after- 
noon obfervation 1s each loft. The cloudy weatbet after the 
earthquake of Cumana deprived me of an opportunity of ob- 
Aerving the immerfions of the fecond fatellite of Jupiter on 
the 2d and gth of November. I fhall here give you the ae 

‘3 : cipal 
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cipal determinations of the longitude, which I made by means 
“of Berthoud’s chronometer, from the obferved horary. angles, 
‘Cumana, caftle of St. Antonio, lat. 10° 27° 37! Long. weit, 

and (taking the long. of Madrid‘at 13°58’) 46° “gt 
Puerto Efpana, i in the ifland of Trinidad 43 49 30" 
‘Tobago, the ealtern extremity - 42 47 30 
-Macanao, the weft part of the iflandSt. Margarita 46 35 30 
Punto Araya, i in New Andalufia - 46 35 30 
ffland of Coche, eaftern extremity -  - 46 12 
Bocca de Drago (not certain) - 44 °23 
»Cabo de tres Puntas - - 44 54 30 
Caraccas a Ja Trinité 10° 31! 4! latitude, very good. 

I thall here alfo mention, that neither wind, ftorms, nor 
the earthquake, have had the leaft influence on’ the regular 
daily variation in the ftate of the barometer; and that, ac- 
cording to C, Richard, this daily variation amounts at Su- 
rinam to two lines. 

Thefe obfervations are the more interefting, as all he charts 
of this part of the world are very incorrect ; and the agree- 
ment of my longitude of T eneriff and Tobago, with the ob- 
fervations of Borda and Chabert, within from 2// to 5" of 
time, 1s a proof of the excellence of my chronometers. 

The ferenity of the nights betweén the tropics gave me an 
“opportunity of comparing with each other the frength of the 
fight of the auftral ftars; which in fome of them, fuch as 
the Crane, Altar, Toucan, "and the Foot of the Centaur, feems 
to have changed fince the time of La Caille. I employed 
the method “propofed by Dr. Herfchel, and diaphragms of 

‘the fame kind as thofe ufed for the fatellites. If the light of 
Sirius be fuppofed equal to roo parts, and that of Procyon 88, 
the light of the following ftars, according to my obfervations, 

“are as below eerie 
Parts. Parts. 

Canopus - g8 ainthe Phenix - 65 
*‘@minthe Centaur - g6 ainthe Peacock - 78 
* Acharnar + 94 a@ in the Crane =. ae 
_ain the Indian é 50 8 i = - 95 

» Beg ° 3 47 7 = os ee 
swin'the Toucan - 70 

: | LVII. De- 
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LVIIL. Defeription of a portable Barometer. By Dr. J. Guu 
RIN, of Avignon, Profeffor of Natural Hiflory in the Cen- 
tral School of Vaucluje, and Member of feveral Societies *. 

No philofophical inftruments are fo varied in their con- 
ftruGtion as barometers, and efpecially the portable ones. But 
if the latter leave no room for improvement in regard to ex- 
actnefs, they are exccedingly complex, and liable to be de- 
ranged; fo that travellers are often obliged to renounce the 
obfervations they depended on making during the courfe of 
their journeys. 

It is very rare that the beft barometers are not either de- 
ranged or broken in the courfe of a long journey. Nothing 
however but a violent fall can break the one which I am about 
to defcribe. It may be tranfported on any carriage, and along 
the worft roads, provided care be taken to keep it inverted ; 
that Ts, with the cup uppermoft. Naturalifts who travel ftood 
in need of this fimple inftrument, the only barometer really 
portable being that of Deluc, the conftruGtion of which 1s 
more difficult; and which, in regard to obfervation, is liable 
to inconveniences which in mine I have endeavoured to 
avoid. 

I fhall fay nothing of a great number of other barometers 
more or lefs complex, as well as defective, and in general in- 
convenient for tranfportation. They all have faults, which ° 

- it would be too tedious to enumerate. It has been propofed 
to ufe for this purpofe iron tubes with glafs tubes cemented 
to them; but it-has not been remarked that the mercury at 
Jength oxidates, lofes its brilliancy, and adheres partially to 
the tube. ) 
My barometer, the fimpleft poffible, will be attended with 

this advantage, that it can be procured at a moderate price. 
The defecription of it is as follows: A, B, C, (Plate IX, 
fig. 2.) is a glafs tube about 33 inches in length, bent from 
B to C in fuch a manner as to leave the diftance of an inc 
between its branches. ; aN 
D is a ftop-cock, made of iron, ivory, box-wood, or any 

other fubflance not fufceptible of being attacked by mercury, 
and which ferves for intercepting at pleafure its paffage into 
the cup. Box-wood, dipped in boiling wax, appears to me very 
proper for making a good ftop-cock, as it can permit the mere ° 
cury to pafs betweén the cock and its key-itopper (if the mer- 
cury contained in the tube fhould dilate too much), without 

_ ™ From the Yournal de Phyfique, Frimaixe an. 10. 

fuffering 
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fuffering it to efcape when it does not dilate. Ivory ftop-cocks 
are attended with the fame advantage. E is a cylindric cup, 
the diameter of which muft be known; about an inch ap- 
pears to me to be the moft convenient dimenfion for a baro- 
meter of this kind. 

F is a piece of fhamoy leather with which the cup is co- 
vered. It permits the air to exercife an action on the mer- 
cury, and prevents it from efcaping when the inftrument is 
carried. 

After having boiled the mercury in the tube, the cock and 
eup muft be cemented at the interior bending. A little mer- 
cury is then to be added, that it may float above the ftop- 
cock, when itis fhut after the inftrument has been inclined. 

It may readily be conceived that the interior diameter of 
the long tube, and that of the cup, being known, the greateft 
precifion may be obtained when they are perfectly cylindric ; 
for, the diameter of the two cylinders being known, the ratio 
of their folidity may be known *. 

Thofe who with to avoid the trouble of this fhort calcula- 
tion may cement to the ftop-eock a very large cup; and 
then the error occafioned by the elevation of the level of the 
mercury will be a very {mall fraction of a line, even if the 
barometer fhould defcend feveral inches. 

In cafe it may not be thought proper to adapt to the ftop- 
cock a large cup, which would render the barometer much 
heavier, nothing will be neceflary but. to meafure the height 
of the mercury above the line of the level, and to fubtraét it 
from that of the mercury in the long tube. Let us fuppofe, 
for example, that the barometer marks 23 in. 6 lin. and that 
the mercury in the tube is elevated only one line; the re- 
mainder will be 23 in. 5 lin. for the height of the mercury. 

By taking a view of the height of the barometer, without 
making the leaft calculation, it will be eafy to devife how the 
fcale may be graduated {o as to make this correétion needlefs. 

A nonius, to indicate the ,..th or even ;+~th ofa line may 
be adapted to this inftrument; but the variations in the up- 
per ftrata of the atmofphere are too well known to admit of 
our having recourfe to fo exact a graduation in the meafuring 
of heights. Ought we not to confider as very correét a baro- 
meter that indicates ;*.th ofa line? The errors in the meafure- 

* Let us fuppofe that the diameter of the barometric tube is two lines, 
and that of the cup twelve, the afcenfion of the mercury in the cup willbe 
to the depreffion of that in the tube as the {quare of the furfaces ; which 
in this cafe is as 4 to 144, or 1 to 36. When the barometer indicates 
25 inches, we mult then fubtraét from that height 1-3 6th, that is to fay, a 
line, dud we fhall have the real height, 24 inches 11 lines, 

ment 
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ment of great heights arife rather from the unequal denfities 
of the firata of the atmofphere, and the attraction of the mer- 
cury in the tube, than front defects in the fubdivifion, A ba- 
rometer will always be pretty good, if the mercury it contains 
is well purified and dry; and if it has been boiled in the 
tube ;/if the tbe is at leaft 3ths of a line in diameter ; if, by a 
proper conftruction, the air is prevented from introducing it- 
felf into it, motwithftanding the agitation it is expofed toin 
the courfe of a Jong journey ; and, in particular, if the inter; 
yal-between the fusface of the mercury contained in the tube 
and that in the cup can be exaétly meafured. 

This barometer differs very little from that of Deluc; but 
itis much fimpler in the conftrnétion, and lefs expenfive. 
The cup which I have fubftituted for the tube, covered with 

leather, ferves to retain a Jittle mercury in the refervoir, that 

no yacuum may remain between the fiop-cock and the bend- 

ing, when the barometer is inclined for the purpofe of being 

tranfported.. As it is not deep, and has.a cylindric form, it 
may be eafily cleaned in cafe the metal fhould become Oxi- 
dated. Deluc acknowledges that his barometer is inconve- 

nient for daily obfervation. The one here defcribed has not 

the fame fault. It is both portable and fit for the clofet. I 
have already faid that, neglecting all correction, the error re- 
fulting from the difference of the levels would amount only to 
#.d—a difference which may be negleéted in making meteo- 
rological obfervations. 

One of the greateft advantages of this mfrument is, that it 
may be rendered comparative, by choofing tubes of about two 

jines diameter, and cylinders of an inch. It is of no im- 

portance whether a cup-barometer maintains itfelf a little 

higher or a little lower than a fyphon one, ifthe depreffion is 
-contiant, and its progrefs regular. I have carried both baro- 

gueters on mountains more than 1800 toifes in height. 
‘I made a great many experiments .on this fubject on 

Mount Ventonx.. Mine I confefs always maintained itfelf a 
Jine lower; but was this depreffion of a line a fault of the 
cup-barometer, or did the fault confift in the greater eleva- 
tion of the other? I donot know whether the folution of 
his problem would be favourable to Deluc’s barometer, or 

to: mine. ; fu 

If the barometric obfervations do not require too much 
time and preparation; and if a fimple, ftrong, and cheap 

conftruétion fupply the place of complex inftruments liable 
to be deranged ; I can aflert that all thefe advantages are 

united in this barometer, by means of which correét obferva- . 
tions may be made, which will fupply our feientific inftitu- 

: tions. 
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tions with portable and comparative inftruments, and with 

which the Jevel of the whole furface of France might be taken: 

without any fenfible error, and without having recourfe to 

long and tedious operations. The fociety of Manheini fent 

meteorological initruments to various diftant obfervers; but 
the conftru&tion of them rendered this excellent plan fruits 
lefs; as the barometers, when they arrived, were all broken 
or deranged. 

Would it not be of advantage to feience, if the French go- 

yernment would fend to all the fchools, learned foc:eties, and 

other eftablifhnients, barometers, by means of which com- 
parative meteorological tables might be conttructed; by 

which the height of the mountains and different potitions 
might be afcertained, and valuable obfervations made, which 
have been omitted in moft topographical furveys, or have 
been made fo badly, in confequence of the inaccuracy of the 
barometers, that no:dependance can be placed on them ? 

The advancement of philofophy and natural hiftory is the 

object I propofed in publithing thefe reflections. Compara~ 
tive obfervations might render the ftudy of meteorology lefs 
dry and more agreeable. The want of correét obfervations is 
the caufe of our being as yet fo little acquainted with the 
extent of the variations m the atmofpbere, the point of their 
maximum or minimum, &e. &c. There is reafon to think 
that fuch data would increale the probability of meteorologi- 
cal prognoftication, and render more interefting a brancli of 
natural philofophy yet little known. The correfponding 
heights of mountains and plains might be of great fervice to 

the geologift, aud enable him to refolve the moft curious 
problems. ; 

P.S. Thave learnt, from C. Dolomieu, that profeffor Pic- 

tet employed a barometer nearly fimilar to that here de- 
feribed. But as Tam wmacquainted with that inftrument, and 
have ufed mine in journeys for four years without its being 

deranged, 1 publith this defcription of it with confidence, 
being perfuaded that it may be of ufe to philofophers and na- 
turalifts. ‘ : 

LIX. Ana- 
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LIX. Anatomical Obfervations on the Structure of the Orni- 
thorynchus Paradoxus. By J.F. BLuMENBACH, Pro- 
Seljor of Medicine at Gittingen, and Member of the Me- 
dical Society of Paris *. 

Tae fpecimen of this animal in my poffeffion is about 
19 inches in length; the head is 4 inches; the tail nearly 
the fame; and the neck and trunk to inches F. 

It is covered with two kinds of hair. The interior gray, 
fhort, and very foft, like down; that on the outfide, mixed 
with others longer and ftiffer, brownifh on the back, and yel- 
lowifh on the belly. 

The limbs are fhort. The fore feet are about 2! inches 
in length; the hind feet are fomewhat longer. The feet 
have five toes, palmated (~atatorii). The natatory mem- 
branes of the fore feet are very broad, not infertéd between 
the toes, but attached below them, fo as to be better calcu- 
lated for diving. 

The tail flat, and covered with ftiff hair like briftles. 
But what appears moft fingular and anomalous is the con~ 

formation of the head, being furnifhed with a broad beak 
refembling that of a duck. The mandibles, fpatula-formed, 
are flat. The upper one, about 2 inches in length, and 
1id in breadth. 

Thefe mandibles are covered with a coriaceous membrane, 
which extends to the corners of their aperture. 

The under mandible, which is narrower than the upper, 
is ferrated (a, fig. r. Plate TX.) on the edges, as is the cafe in 
a duck’s bill. The palate is furrowed acrofs. 
My fpecimen is deflitute of teeth, like that defcribed by 

Dr, Shaw; but I have lately been informed, in a letter from 
Sir Jofeph Banks, that in another fpecimen two fmall dentes 
molares have been found on each fide of each mandible. + 

The whole beak at the root is edged with an undulated 
membranaceous border running acrofs it (4). 

* From Mémoires de 21 Soctété Médicale d’ Emulation, quatridme année. 
+ Dr. Bobba, a very refpectable phyfician now refident at Gottingen, 

had before fent us a very interefting note on the ornithorynchus paradoxus, 
in which he fays that there are three fpecimens in Great Britain fimilar to 
that in the poffeffion of profeffor Blumenbach; viz. one in the Britifh 
Mufzeum ; one in the poffeffion of Mr. Dobfon,an amateur of natural hif- 
tory at London; and athirdin the univerfity of Edinburgh. But the 
information he fentus having been already publifhed in the Bulletin des 
Sciences, we did not think it neceffary to infert it in this work. We have 
confined ourfelves therefore to thefe new obfervations of profeffor Blumen- 
bach. — Note of the French Editor. : 

The 
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The conformation of the cranium, taken from the occi- 
pital ‘condyli (cd), and the intermaxillary bones (ef), has, 

~ on the firft view, a great refemblance to that of the duck. 
The bones of the fkull are divided by no futures ; but the in- 
terior chamber of the brain is divided by an offeous hook (¢) 
running lengthwife, which is found in no other quadruped *, 
and fimilar to that of the ¢etrao urogallus. ' 

What feems to be highly worthy of notice, however, is 
the remarkable apparatus of the nerves of the fecond branch 
of the fifth pair, and the diftribution of it in three regions of 
the coriaceous membrane which furrounds the beak. The 
nerve (4) which proceeds from the lower orbital foramen 
goes to the tranfverfe edge: the other (7), which iffues be- 
kind the intermaxillary bones, is diftributed on the labial 
edges: the third (4), which iffues from the fynchondrofis,. 
that divides the anterior hooked legs of the intermaxillary 
bones, proceeds to the integument of the beak. 

Comparing this large apparatus of maxillarynerves, with 
which nature has provided this coriaceous integument, and 
the like firucture of the duck’s bill, there can fearcely be a 
doubt that this highly fenfible membrane, which furrounds 
the beak, ferves, in a very particular manner, in the ornztho- 
rynchus, as in aquatic birds, for the purpofes of feeling, by 
means of which thefe animals can fearch for their food in 
muddy places, where neither fight nor fmell can be of any 
ufe to them in that refpect. Hence the eyes of the ornitho- 
rynchus are very {mal], but the noftrils (/m) exceedingly 
broad. piety 

This wonderful animal, therefore, affords an exception to 
the order of the internal fenfes affigned to quadrupeds by 
Buffon +, who fays: ‘*In quadrupeds, fmell is the firft of 
fenfes; tafte is the fecond; or rather, thefe two form only 
i fight is the third; hearing the fourth; and feeling the 
a 47? 

In the annexed figure, one of the bones of the fkull is re- 
et ate broken, that the interior of the chamber of the 
rain may be feen. N, denotes the orbita; O, the zygoma; 

PQ, the proceffus molares of each mandible. The other 
parts will be underftood from the preceding defcription. 

* IT once found, but the inftance is very rare,a fimilar offeous hook in the 
cranium of a woman about thirty years of age. 

$ Hiftoire des Oifeaux, tom. 1. p- 48. 
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[Concluded from p. 142. ] 

\ 

Now that we are acquainted with the faults in. the con- 
firuction of the diftilling apparatus, let us try to make-an ap- 
plication of it in order to improve the knowledge we have, 
acquired'in regard to diftillation, and the art of managing 
the fire. 

It appears to me that the whole art of diftilling may be 
reduced to the three following principles : 

1ft, To heat at once, and in an uniform manner, all the 
points of the mafs of the liquid. 

2d, To remove all thofe obfiacles which may confine the 
afcent of the vapours. 
+ 3d, To efieét the condenfation as fpeedily as poffible. 
To fulfil the firft condition, it will be necetiary that the 

mafs of the hquid fhould have little depth ; and this requires 
that the bottom of the boiler fhould prefent a very large fur- 
face, that the fire may be applied ina great many ports. 

The bottom of the ftill ought to be a little bent inwards. 
This form is attended with two advantages: the firft is, that 
by thefe means the fuel is at an equal diflance from every 
point of it, and that the heat is uniform throughout; the 
fecond is, that by this conftru€tion the bottom of the boiler 
has more ftrength, and the matters which may be depofited at 
the bottom: of the liquor are thrown to the angles which reft 
on the mafon work, and where, confequently, it is lefs dan- 
gevous.. When this depofit falls upon parts. immediately 
expofed to the direct action of the heat, it forms a crutt, 
which prevents the liquor from beimg in contact with the 
part of the boiler covered by it, and the fire then burns the 
metal. This inconvenience is not to be feared, if the depofit 
by the curved form of the bottom is thrown into the angles, 
where it is withdrawn from the dire&t aCtion of the heat. 

The fire muft be made to cifculate around the boiler by 
means of a fpiral chimney; in which cafe none of the heat 
will be loft, as the whole liquid is furrounded by it, and ex- 
poled to its action in an uniform manner, 

‘That the column of ficam which rifes may experience no 
obftacle in its afcent, the fides of the boiler ought to rife in 
a perpendicular direction ; and the fteam mutt be maintained 
at the fame degree of expanfion till it has reached the refrige- 
ratory. But the fteam rifing freely, and being condenfed by 
coming into contaét with the cool fides of the capital, would 
fall back mto the boiler or body of the ftill, if the fides weye 

6 not 
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not inclined in fuch a manner as to make the drops of the 
liquid, which attach themfelves to them, trickle down into 
the gutter which conveys them into the worm. I have found 
by calculation that this inclination ought to be at leaft 75 de- 
grees to the horizon. It is alfo neceflary that the water of 
the refrigeratory fhould be frequently renewed; otherwife it 
will foon acquire the temperature of the fteam, and be no 
longer able to condenfe it. 
Though thefe principles in regard to diftillation are incon= 

teftable, fome modifications muft be made in them for the 
purpofe of facilitating the operation : by giving to the aperture 
of the boiler a diameter equal to that of the bafe, the capital 
becomes very wide; it is confequently neceflaty to give it 
a confiderable height, that its fides may have the inclination 
of 75 degrees. This conftruction is attended with two great 
inconveniences: the firft is, that it renders the capital heavy, 
clumfy, and expenfive; the fecond, that it makes it difficult 
to give to the upper edges of the boiler that ftrength neceflary 
to withftand the effort of the capital. Thefe confiderations 
induced me to make fome changes in the above conftruétion. 
Thefe changes all relate to the form of the boiler: I make 
the fides to proje& a little as they rife, and then bring them 
nearer to each other towards the top, in fuch a manner that 
the diameter of the aperture may correfpond to that of the 
bottom. This form removes the two effects above mentioned, 
and has the advantage of prefenting a burder at the upper part, 
againft which the bubbles arifing from too {trong an ebullition 
may be broken, and thrown back to the centre of the boiler. 

Befides this change in the form of the boiler, I thought it 
proper to take away the refrigeratory with which the capital 
was covered, and which was attended with the inconvenience 
of cooling the fteam, and forming a cloud of vapour in the 
infide, which oppofes its further afcenfion. 

It may be obferved, that in diftilling by means of a retort 
in a fand-bath, it will be fufficient to apply a cool body to 
the retort to produce this effect: ftriz are immediately feen 
formed on the fides, and the liquor falls to the bottom of the 
retort. - 

If I at firft propofed to preferve the refrigeratory, it was 
becaufe [ afcribed to it a part of the effets which depended 
on a proper confiruétion of the furnace. I, however, after- 
wards found that a ftill greater effeét was obtained by fup- 
prefling the refrigeratory. Befides, this change was more 
economical, and occafioned lefs embarraflment. 

After this I conceived that the great art of condenfing the 
vapours was confined to. enlarging the beak of the’capital, 
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and carefully cooling the worm. By thefe means the va- 
pours efcape from the ftill with greater facility, as they aré 
admitted into the worm by the fpeedy condenfiation of thofe 
which preceded them. 

Thefe different improvements began to be introduced into 
Languedoc about fifteen years ago. The brothers Argand 
greatly. contributed to make them be adopted. They firft 
eftablithed ftills according to thefe principles, and found them 
attended with fo much faving, in regard to time and fuel, 
that from the refults of comparative experiments it has been 
eftimated at four-fifths. 

I have myfelf fuperintended feveral eftablithments of this 
kind, where the fame principles were adopted. In my opi- 
nion, it is hardly poffible to carry improvement any further; 
and it is to be wifhed that this method of diftillation fhould 
become general. 

But it is not fo much to the form of the apparatus as to 
the conftruction of the fire-place, and the proper manage- 

. ment of the fire, that thefe extraordinary effects are to be 
afcribed. The pofterior edge of the grate ought to corre- 
{pond to the middle of the bottom of the boiler, that the 
flame may fall upon and heat the whole bottom in an uni- 
form. manner. The diftance between the boiler and the 
grate ought to be from 16 to 18 inches when coals are em- 
loyed; and the chimney ought to be fpiral. 
Befides faving in regard to time, fuel, labour, &c. this 

form of apparatus has an influence on the quality of the 
fpirit. It is far fweeter than any other, and has no empyreu- 
matic tafte ; which is a fault almoft infeparable from the com- 
mon fpirits ufed in commerce: this quality, which renders 
{pirits of this kind fo fuperior to others, had almoft become 
caufe of their being rejected, becaufe the inhabitants of the 
north, whofe principal beverage this liquor is, found it too 
fweet. . ht was therefore neceflary to mix it with durn¢é {pirit, 
in order to give it a good name. This fiery tafte may be 
eafily. communicated to it by maintaining the diftillation be- 
yond the ufual time. The liquor which paffes over towards 
the end of the operation has evidently a burnt tafte. 

In. the arts, itis neceflary to humour the tafte and even 
the caprice of the confumer ; and what among us is rejected 
in confequence of its bad tafte, may appear exquifite and de- 
licious to an imhabitant of the north. Burning. liquors, 
which in the north might be aecounted weak, are too pow- 
erful for the fenfible nerves of the inhabitants. of‘ the fouth. 
Montefquieu has obferved with great ingenuity, that to give 
a Mufcovite fenfibility you muft flay him, pr 
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By the comparative experiments I have been able to 
make I am convinced that a little more fpirit is obtained b 
this method than by the old one; the caufe of which is, 
that the fpirit iffues cool from the apparatus, and fuftains no 
lois by evaporation. The diftilleries therefore in which this 
improved apparatus is employed ‘have no fenfible {mell of the 
{pirit. 
“ When wines are diftilled, the operation is carried on till 
the moment when the liquor which pafles is no longer in- 
flammable. 

Wines furnith more or lefs {pirit, according to their de- 
gree of firength. Very generous wine furnifhes a third of 
its weight. The mean term of the product of our wines in 
the fouth is a fourth of the whole: there are fome which 
furnith a third. < 

Old wines give better fpirit than the new; but they fur- 
nifh a lefs quantity, efpecially when the decompofition of 
the faccharine body has been terminated before the diftil- 
lation, 
What remains in the boiler after the fpirit is extraCted is 

ealled vina/Je: it is a confuled mixture of tartar, colouring, 
matter, dregs, &c. This refiduum is thrown away as ufe- 
lefs; yet by drying it in the air, or in a ftove, very pure alkali 
might be extracted from it by combuttion. 

In fome diftilleriessthe vinaffe is acidified, in order to be- 
diftilled, and to extract from it the little vinegar that has 
been formed in it. 

The fpirit is ttronger according as it is mixed with a greater 
or lefs quantity of water; and/as it is of importance in com- 
merce to be able to afcertain eafily the degrees of ftrength, 
many refearches have been made to difcover the means of 
determining it. 

The diftiller judges of the itrength of the fpirit by the 
number, fize, and permanency of the bubbles which are 
formed when the liquor is {thaken : for this purpofe he pours 
it from one veifel into another, lets it fall from a certain 
height, or, what is more common, puts it into a long flafk, 
which is filled two-thirds, and then fhakes it violently, keep- 
ing the mouth fhut with his finger. This laf apparatus is 
called in French /a fonde. 

The proof by combuftion, in whatever manner performed, 
is very defeGlive. The regulation of 1729 prefcribes putting 

npowder into a fpoon, covering it with Jiquor, and fettin 
. to it. The fpirit, if it inflame the powder, is confidere 
to be of the firft quality : when the contrary happens, it is 
bad. But liquor of the fame quality inflames, or sa not in- 
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flame, according to the proportion employed. A fmall quan- 
-tity always inflames ; a large one never, becaufe the water 
which the liquor leaves is then fufficient to moiften the gun- 
powder, and to fecure it from inflammation. 

Recourfe has been had to falt of tartar (carbonate of pot- 
afh) for trying the ftrength of fpirits. This alkali diffolves in 
water, but not in alcohol, fo that the latter floats on the folu- 
tion which is formed. 

Thefe methods, more or lefs defective, have rendered it 
necefflary to try other means capable of determining the 
firength of {pirit, by afcertaining the fpecific gravity. - 
A drop of oil poured upon alcohol fixes itlelf on the fur- 

face, or 1s precipitated to the bottom, according to the de- 
eree of the firength of the liquor. This method was pro- 
pofed, and adopted by. the Spanifh government in 1770: 
it formed the object of a regulation ; but it is liable to error, 
fince the effect depends on the height of the fall, the gravity 
of the oil, the fize of the drop, the temperature of the atmo- 
{phere, the dimenfions of the veflels, &c. 

In 1772 this important object was refumed by two able 
philofophers, Borie and Poujet, of Cette, who made known 
to the diftillers of Languedoc a new areometer, which they 
adopted. They applied to it a thermometer, the different 
degrees of which indicate at every inftant the correétions - 
that ought to be made in the graduation of the areometer, in 
confequence of the very variable temperature of the atmo- 
{phere. 
By the help of this arcometer, not only may the degree 

of ftrength be afcertained, but the {pirit may be carried to 
any point required; for this purpofe different weights are 
provided. The heavieft is marked Dutch proof, the lighteft 
three-fevenths : if the weight marked Dutch proof be there- 
fore icrewed to the lower extremity of the fhank, and if the 
inftrument be immerfed in liquor of three-/evenths, it will 
fink a great deal too much ;' but it may be brought back te 
Dutch proof by adding four-fevenths of water. 

On the other hand, if the weight ¢hree-/evenths be {crewed 
to the thank, and 3f the areometer be then immerfed in 
jiquor Dutch proof, it will rife above the laft term, and may 
be eafily brought back to that degree by adding flronger al- 
cohol. - 
When fpirit is diftilled for the purpofe of extracting al- 

cohol from it, a balneum marie is commonly employed : 
the heat is then more gentle, and more uniform, and the 
product of the diftillation is of a better quality : this produét 
is the common {pirit of wine ufed in commerce. 

3d, Tartan. 



On the Analyfis of Wine. 373 

3d, Tartar. Tartar exifts in verjuice: itis found alfo in 
mutt: it concurs to facilitate the formation of alcohol, as we 
have already obferved from the experiments of Bullion. It 
depofits itfelf on the fides of the cafks in confequence of reft, 
and forms there a cruft of greater or lefs thicknefs, rough, 
with cryftals very badly determined. Some time before the 
vintage, when the veflels are getting ready for receiving it, 
the cafks are opened, and the tartar is taken out, to be em- 
ployed in commerce and for various other purpofes. 

Tartar is not furnifhed by all wines in the fame propor- 
tion. Red wines give more than the white. The higheft 
coloured and thickeft generally give the motft. 

The colour of the tartar alfo varies very much, and it is 
called red or white, according as it is produced from either 
of thefe wines. 

This falt is very little foluble in cold water: it is much 
more fo in boiling*water. It fcarcely diffolves in the mouth, 
and refifts the preffure of the teeth. 

It is freed from its colouring principle by a fimple procefs, 
and is then known under the name of cream of tartar. For 
this purpofe it is diflolved in boiling water, and, when the 
water is faturated, the folution is put into earthen yeflels to 
cool: as it cools, it precipitates a firatum of cryftals which 
are already almoft free from colour, Thefe cryftals are again 
diffolved in boiling water: four or five per cent. of an argil- 
laceous and fandy kind of earth, found at Murviel, near 
Montpellier, is diffufed through the folution, and it is then 
evaporated to a pellicle. On cooling, it precipitates white 
eryftals, which being expofed in the open air on cloths for 
fome days, acquire that whitenefs which belongs to cream of 
tartar. The mother-waters are referved for being employed 
iv new folutions. Such is the method praétifed at Mont- 
pellier and in its environs, where the principal part of the 
manufaétories of cream of tartar are eftablifhed. 

The tartar is employed alfo as a flux: it is attended with 
the double advantage of furnifhing the carbon neceffary for 
the deoxygenation of the metals, and alfo alkali, which is one 
of the bett fluxes known. 

Tartar is purified alfo by calcination. Its acid is decom- 
pofed and deftroyed by this procefs, and there remains then 
nothing but the alkali arid the charcoal: the alkali is diflolved 
in water, the liquor is filtered, and, being then concentrated, 
that falt known in the {hops under the name of /a/? of tartar, 
or carbonate of potafh, is obtained. 

The alkali furnifhed by tartar amounts only to one-fourth 
of its weight, 
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374 On the Analyfis of Wine. 
4th, Extra&ive matter. The extrafive principle abounds 

in muft. It appears to be diffolved in it by the help of the 
fugar; but when the fermentation changes the natare of 
the faccharine principle, the extractive matter fenfibly de- 
creafes. A portion brought back then almoii to the ftate of 
fibrine matter is precipitated: the depofit is the more fen- 
fible as the fermentation flackens, and as the alcohol 1s more 
abundant. This is what conilitutes in particular the lees. 
Thete lees are always mixed with a pretty confiderable quan - 
tity of tartar, which it envelops. 

There always exifts in wine a portion of extractive matter 
which 1s in perfeét folution, and from which it may be freed 
by evaporation.. Itis more abundant in new wines than in 
old. The older they grow, they feem to be the more com- 
pletely freed from it. ) 

Thefe lees, after being dried in the fun or in a ftove, are 
well preffed, and then burnt, to extract that fort of alkali 
called in commerce wood afhes.. The combutiion is efleéted 
in a furnace, the fides of which are raifed in proportion as it 
takes place: the refidaum isa porous mais, of a greenifh gray 
colour, which forms about the thirtieth part of the lees burnt. 

Wines are freed from thefe lees by drawing them off, in 
order to preferve them from acid degeneration. 

5th, Aroma. All natural wines have an odour more or lefs 
agreeable. There are fome, even, which are indebted for a 
great part of their reputation to the agreeable odour they 
exhale, This jis the cafe with Burgundy wine. This per- 
fume is loft- by too tumultuous a fermentation: it becomes 
ftronger by age. It rarely exifts in very’ generous wines ; 
either becaule it is concealed by the {trong odour of alcohol, 
or becaufe the {trong fermentation which has been neceflary 
to develop the fpirit has extinguifhed or diflipated it. This 
aroma does not appear fufceptible of being extracted, to be 
communicated at pleafure to other fubftances. Heat even 
feems to deftroy it; for, except the firft liquid which paffes 
over by diftillation, and which retains a little of the odour 
peculiar to wine, the fpirit which comes after has no longer 
the charaéters that effentially belong to it. 

6th, The colouring principle. ‘The colouring principle of 
wine exifis in the pellicle of the grapes. -When the mutt is 
fermented without the fkins, the wine is white. - This co- 
louring principle does not diffolve in the vintage but when 
the alcohol is developed in it; and it is only then that the 
wine becomes coloured. The colour is ftronger according 
as the fermentation has been more tumultuous, or as it has 
been left longer in the vat. Mere preffure of the grapes by 
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treading them, if done with care, may mix with muft a quan-. 
tity of colouring matter fufficient to make the mafs affume a 
very intenfe colour. When it is required to obtain wine free 
from colour, the grapes are collected while the dew is upon 
them, and they are trod as little as poffible. 

The colouring principle is in part precipitated in the cafks 
along with the tartar and the lees; and when'the wine is 
old, it is not uncommon to fee it entirely free from colour. 
The colour then depofits itfelf in pellicles on the fides of the 
veflels, or at the bottom: it is feen floating in the liquid like 
films, which render it turbid. 

If bottles filled with wine be expofed to the fun, a few 
days will be fufficient to precipitate the colouring matter in 
large pellicles; and the wine lofes neither its perfume nor 
its qualities. Ihave often made this experiment on the old 
highly coloured wines of the fouth. 

To precipitate the principle of the colour, nothing is ne- 
ceffary but to pour lime water into the wine. ‘In this cafe, 
the lime combines with the malic acid and forms a falt, 
which appears in the liquor under the form of light flakes. 
Thefe flakes gradually depofit themfelves, and carry with 
them all the colouring principle. The depofit is black or 
white, according to the colour of the wine employed for the 
operation. It often happens that wine is fufceptible of form- 
ing a precipitate, though it has been completely freed from 
its colour by a firft depofit; which proves that the principle 
of the colour has ftrong affinity to malate of lime. The co- 
loured precipitate is infoluble both in cold and in warm 
water, This liquid even produces no change in the colour. 
Alcohol has fearcely any effect upon it, only it acquires from 
it a flight tint of brown. 

The nitric acid diffolves the colouring principle of this 
precipitate. ; 
When wine has been reduced to the ftate of extra, the 

alcohol poured over it becomes ftrongly coloured, as well as 
the water, though in a lefsdegree. But, befides the colour- 
ing principle which is then diffolved, there is alfo a faccha- 
rine extractive principle which facilitates the folution. 

The colouring principle, then, does not appear to be of 
the nature of refins; it prefents all the characters belonging 

- toa very numerous clals of vegetable products, which ap- 
proach very near to feculez, without having all their proper- 

ties. The greater part of colouring principles are of this 
kind: they are foluble by the affitance of extractive matter, 
and when freed from this medium they become fixed in a 
Jafling manner, 
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LXI. Some Account of C. Fourcroy. 

Tue following account of this chemift is extracted frona 
Schmeiffers Beyirige sur niberen kentniffe des gegenwiértigen 
Zuftandes der Wiffenchafien in Frankreich, 

«¢ Fourcroy, who, as I believe, is the firft public teacher of 
the modern chemittry in Europe, is fo well known to the 
literary world by the fervice he has rendered to that fcience, 
and by the many excellent works he has written on the 
fubjeét, that I can no further contribute to extending his fame 
than by affuring the public that this meritorious man, notwith- 
ftanding the employment he has as a member of the Council 
of Elders, continues to cultivate his favourite purfuit with 
unabated zeal, 

«© He indeed continues to Jecture on chemiftry with great 
zeal; and-his deep knowledge of the fcience has been fo 
much enriched by the rapid progrefs it has lately made, that 
the great ftore of facts he poffeffes, and which he explains to 
a crowded audience with great elegance and beauty of Jan- 
ruage, often obliges him to exceed the time he ufually allots 

for that purpofe. I, however, never found that he either fell 
{hort of matter, or that the patience of his hearers was ex- 
haufted, though he reads every day, and on fome days three 
le€tures, on different branches of chemiftry. ; 

«¢ When we reflect on the various labours which his public 
duties require, it may readily be conceived how few unoc- 
cupied hours he has left for his daily letures and chemical 
experiments. ‘The principal places which he occupies are 
the following: he is a member of the Council of Elders and 
of the National Inftitute; of the Society for promoting the 
Arts and Sciences; of the Council of Health ; profeffor of 
chemiftry in the Republican Lyceum, at the National Mufeum - 
of Natural Hiftory, and the General School of Arts. His in- 
defatigable afliftant. Vauquelin, whofe head and hands are 
entirely employed with experiments, fupplies him with 
abundance of chemical dilcoveries, which he either confirms 
or has made himself. 

«¢ Sometimes I paid an early vifit to Foureroy at his own 
houfe; for this was the only time I could have an opportunity 
of convetfing with him on chemical fubjeéts. I always met 
with the politeft reception, and always found him ready to 
enter on a difcuffion of topics relating to our favourite ftudy. 

«* T faw C. Fourcroy’s own chemical laboratory, and the — 
hall in which he gives leétures on natural hiftory. It is-not 
very large, but well fitted for his purpofe, and furnifhed with 
apy aratus and every other thing that can ferve for Uluftrating 

his 
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his leGtures. I found him much employed at his own houfe 
on that part of chemiftry which he has engaged to write for 
the new Encyclopédie, and which, as I faw by his manu- 
feript, is néarly finifhed, and will no doubt meet with the 
approbation of the public. He informed me, that as foon 
as this work was completed he intended to begin another, viz. 
A Hiftory of the Revolution effeGted in France in regard to 
Chemiftry, and the Foundation of the Theory refpecting the 
different Kinds of Gafes. Fourcroy was one of thofe who 
chiefly contributed to the eftablifhment of thofe learned in- 
ftitutions and {chools which at prefent exift at Paris, and he 
ftill labours for their improvement. His principal works are: 
An Effay on the Difeafes of Artifts, by Ramazzini, 17775 
12mo. The Principles of Chemiftry, 2 vols. 8vo. of which 
there have been feveral editions: the laft confifts of eight . 
volumes. The Principles of Chemiftry, for the Ufe of the 
Veterinary School, 2 parts, 16mo. A ‘Treatife on the aci- 
dulous Springs of Engheim. A Collection of Memoirs in 
Chemiftry, 8vo. The Art of knowing and employing Me- 
dicines, 2 vols. 12mc. On the Improvement of Medicine 
by the Phyfical Sciences, 1792 and 1793, 4 vols. 8vo. 
The Philofophy of Chemiftry. And many fingle papers in 
the Memoirs of the Academy of Sciences and the Annals of 
the Society of Medicine; fome public orations on the fci- 
ences, and a few differtations-on faltpetre. 

“‘ Fourcroy is a nan about 40 years of age*, of an agreeable 
afpect, and great aétivity. At prefent he is fo much engaged 
with public bufinefs, that he has little time left for domeftic 
enjoyment; he has therefore fent his wife to a country ree _ 
treat, and placed his eldett fon under the care of his friend 
Vauquelin, at whofe houfe he enjoys the inftruétion of Stany. 

** Fourcroy in the courfe of his converfation feemed to have 
a great attachment to England, on account of the great pro- 
grefs which the fciences have made in that country, and he 
often expreffed a defire of paying a vifit to it onthe reftoration 
of peace,” 

LXII. Proceedings of Learned Societies. 

ROYAL SOCIETY OF LONDON, 

Ox the 24th of December was read a paper on fric- 
tion, by Mr. Southern. He made a number of experi- 
ments on the motions of large grindftones revolving with 
great rapidity, and afcertained the power of friction on their 
#X€S from the number of revolutions which they performed 

* This was written in 1797. 

when 
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when fet in motion with various velocities. He confiders 
the refults as fully confirming Mr. Vince’s principles, that 
fri€tion is a uniformly retarding force; although the refift- 
ance of the air and other accidental circumftances introduced 
great irregularities into the experiments. He found this force : 
equal'to about 1-40th of the weight: the fteel fpindles ran- ~° : 
ning on brafs, with the interpofition of an un€tuous fubftance. 

The Society adjourned to Thurfday the rath of January, 
when an algebraical paper was read, of which we can give no 
idea in a fhort notice. : 

A paper, by Smith Gibbs, Efg. on galvanifm, has alfo 
been read before the Society ; but we have occupied fo large 
a portion of our prefent Number with that fubjet, that we 
cannot at-prefent enter upon it. 

ACADEMY OF THE USEFUL SCIENCES AT ERFURT. 

The Academy of the Ufeful Sciences at Erfurt, in confe- 
quence of a prize of thirty ducats, offered by an anonymous 
friend of chemiftry, have propofed the following queftion: - 
What ufeful application can be made in chemiitry and the 
arts of the temperatures below zero of Reaumur; and how 
far is it poflible to lower the temperature by artificial means ? 
The Society wifhes that thofe who undertake to anfwer this 
queftion will repeat the experiments of Lowitz, Fourcroy, &c. 
and examine whether a much greater degree of cold than any 
yet found may be produced by changing the proportions of 
the mixtures, employing them in greater quantity, by new 
mixtures, or by placing more refrigeratory veflels within 
each other, and,where it can be done, by making experiments 

in a rarefied atmofphere: alfo to:examine the influence of 
Jow temperatures on the different gafes fhut up with fpirit of 
wine; and to obferve their mixture, where pofiible, in a 
comprefled fiate; and their influence alfo on liquids, on 
folid bodies, and on the galvanic phenomena: and, in the 
laft place, to fhow what employment may be made of the 
low temperatures in the arts and manufactures. tao8 

The papers on this fubject mutt be tranfmitted to profeffor 
Pellerman, the fecretary of the academy, before the end of 
April 1802; three months after which the prize will be ad- 
judged. 

FRENCH NATIONAL INSTITUTE. 

The National Inftitute of France having been formed dur- 
ine the war, the nomination of the foreign affociates, infti-~ 
tuted by the fecond article of the law of 3d Brumaire 
(O&. 25.) year 4, was fufpended. As peace has removed 
this fufpenfion, in the General Sitting, which brings to- 
gether, on the 5th of each month, the.three claffes of the 

Inftitute, 
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Inftitute, each of them prefented the names of three candi- 
dates; from which the Inftitute, on the 5th Nivofe (26th De- 
cember) were to choofe a firft affociate for each clafs. 

The three candidates prefented by the clafs of the Mathe- 
matical and Phyfical Sciences are, Sir Jofeph Banks, Dr. Maf- 
kelyne, and Dr. Herfchel. 

The three candidates of the Moral and Political Sciences— 
Mr. Jetierion, Prefident of the United States, Major Rennel, 
Count Rumford. ; 

The three candidates named by the Clafs of Literature and 
the Fine Arts are, M. Haydn, Mr. Sheridan, and Klopftock, 

Each clafs, in order to prefent its three candidates for 
election to the three clafles united, was itfelf obliged to ele& 
from a greater number of candidates prefented to it by a com- 
mitlion compofed of a member from each fection. The lift . 
of the candidates propoled to each clafs by the commiffion 
was as follows :— 

For the. firft clafs—Dr. Mafkelyne, Mr. Watt, Dr. Her- 
fchel, Dr. Prieftley, Mr.Cavendith, Profeffor Volta, Sir Jo- 
feph Banks, Profetfor Pallas, Mafcagni, Arthur Young, Efq. 

For the fecond clafs—Mr. Jeflerfon, Count Rumford, 
Norman, Kant, Herder, Sir John Dalrymple, Profeffor Du- 
gald Stuart, Sir John Sinclair, Ebling, Arthur Young, Efq. 
Rhabec, Marini, Gaetano, Librarian of the Vatican, Cham- 
pomann, Lardizobal, David Ramfay, Niebuhr, Horne Tooke, 
Mr. Fox. : 

For the third clafs—Arnold, Cannova the Italian feulp- 
tor, Calderari, Cefarotti, Italian poet; ydn, celebrated 
mufician; Heyne, Klopftock, Merian, of the Academy of 
Berlin; Sergelle, a Swede; Sarti, celebrated Italian mufi- 
cian; Mr. Sheridan, Horne Tooke. 

In the General Sitting, on the 26th of December, the In- 
ftitute proceeded to the election of the three affociated mem- 
bers; when Mr. Jefferfon, Prefident of the United States of 

_ America, was chofen for the Clafs of Moral and Political 
Science. Major Rennel had 157 votes, and Count Rum- 
ford 169. ; 

For the clafs of priap and Mathematical Science, Sir 
Jofeph Banks, Prefident of the Royal Society of London, - 
was nominated; and for the Clafs of Literature and the 
Fine Arts, M. Haydn. 
Account of the labours of the Clafs of the Mathematical and 

Phyfical Sciences during the firft quarter of the year 10, 
Read by C, Peas ehactten : ; end 
Aftronomy.—The {tar difeovered about a year ago by Pi- 

azzi at Palermo has hitherto efcaped the refearches of al} 
aftronomers, Similar, in regard to the fplendour of its light, 

to 
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to a flar of the feventh or eighth magnitude, it exhibited 
none of thofe appearances that ferve to diftinguith comets. 
In colour it refembled Jupiter; and, from obfervations made 
in the meridian by M. Piazzi and his affittant M. Caccia- 
tore, it would feem that this ftar is a planet, the orbit of 
which gives reafon to fuppofe that its revolution 1s performed 
m four vears and a half, or five years. Towards the end of 
Pluviofe, as this ftar paffed the meridian too early, it ceafed to 
be vifible ; and M. Piazzi, aflifted by Cacciatore and Cariotti, 
both endowed with excellent fight, and well acquainted with 
the heavens, endeavoured to find it, but in vain, both with 
a night-glafs and an achromatic telefeope of a large aper- 
ture. It needs therefore excite no furprife that, nine months 
after, all the aftronomers of Europe fhould have failed in their 
refearches, fince to the difficulty of the thing itfelf there was 
added an uncertainty of fome degrees refpecting the exact place 
where it was neceflary to fearch for this fiar, as the ele- 
ments of its orbit, calculated on too fmall an are, cannot, 
after fo long an interval, give, in a fufficiently correét man- 
ner, the geocentric places. Befides, the heavens have been 
almoft always cloudy ; and to be able to hope for fuccefs, it 
would be neceflary, confidering the {mall fize of this ftar, to 
make a correét enumeration of all the ftars from the feventh 
to the ninth magnitude in the neighbourhood of which it 
may appear, and to repeat the examination of them every day 
until the fmall planet fhould difcover itfelf by its motion. It 
will foon be under the fame circumftances in which it was at 
the time of its djfcovery; and if the heavens fhould become 
more ferene, we may {till retain fome hope. 

Winter Solflice of the year 10. (Dec. 1801.)—The wea- 
ther, fo unfavourable to the refearches made to obferve Pi- 
azzi’s planet, was no lefs fo ta the determination of the fol- 
fiitial altitude of the fun, which was conftantly concealed 
from the 1gth to the 26th of December ; that is to fay, dur- 
ing thofe days on which the moft conclufive obfervations 
could have been made. - However, by colle€ting thofe made 
on the preceding and following days, C. Delambre was able 
to form nine feries of zenith diftances, obferved by Borda’s 
circle, which gave him for mean refult an apparent obliquity 
of 23° 28’ 3’'. This quantity holds nearly a mean place be- 
tween thofe found feveral years ago by the winter folftices on 
the one hand, and the faummer folftices on the other. On this 
oceafion the obfervation made at the winter folftice ap- 
proached very near that made at the fummer folftice. It is 
well known, that for a Jong time paft all aftronomers, who 
have employed themfelves in determining the obliquity of the 
ecliptic have always found feveral feconds lefs in ni re 

than 
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than in fummer. On this occafion, however, the obfervation 
made at the winter folftice approached very near to that made 
at the fummer folftice. We fhall not attempt to explain the 
caufe. We hall content ourfelves with mentioning the fact ; 
but we muft add, that, according as the thermometer by 
which the refraction is correéted is pofited within or without 
the obfervatory, or near the telefcope, there will be a fecond 
Jefs or more in the above determination for which the mean 
of thefe thermometers was taken. 

The phyfical part was read by Lacepede, fecretary. 
A commiffion, confiftng of Laplace, Coulomb, Hallé, 

Monge, &c. having been appointed to examine the phee- 
nomena of galvanifin, and to repeat the experiments of pro- 
feflor Volta, they communicated the refult in a report, in 
which they explained the theory, and its identity with elec- 
tricity. (For this report, fee page 301.) 

LXIII. Intelligence and Mifcellaneous Articles. 
January 1802. 

apt MINING. 
HE profpeéct of peace has made confiderable alteration 

in the views of the miners of Cornwall and Devon. The ex- 
pected reduction in the prices of the articles of which fuch 
vaft quantities are confumed in their works, as timber, eun- 
powder, iron, &c. and the probable increafe in the value of 
tin at leaft, and perhaps of copper, have given peculiar energy 
to the carrying on the prefent mines, and to exertions for 
new difcoveries. Perhaps the fpirit of adventure in thefe un- 
dertakings was never much higher. 
Among the new difcoveries is that of a courfe of copper 

ore, in the eaftern part of Wheal Fortune mine, in the 
parifh of Gwennap, Cornwall. And the fame has been 
found to extend into the infant concern of Wheal Friend- 
fhip, a mine adjoining on the fame lode. Penandrea, un- 
der the town of Redruth, is throwing up a good deal both of 
tin and copper, and the extenfive mines of North Downs are 
faid to be rich in the upper levels, though the bottoms have 
been ftopped now for fome time. 
A new copper mine is going on fouth of Wheal For- 

tune, called Wheal Girl, and the old and great mine Wheal 
Bufy, which formerly has produced fo much tin and copper 
in intimate mixture, it is reported will fpeedily be put in 
courfe of working. 

On the eaftern borders of Cornwall, and in the part of 
Devon adjoining, mining has within a fhort time been con- 
fiderably extended. Wheal Crowndale, in the parith of 

4 Taviltock, 
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Taviftock, lately difcovered, is already producing a con- 
fiderable quantity of copper ore, as allo are fome other 
mines of not long ftanding in the neighbourhood. A new 
mine is going on, on Wheal Crowndale lode, to the weft of 
that concern. 
Among minerals found of late, may be mentioned fluate 

of lime, cryftallized in cubes, produced im fine pieces from 
Gunnis-Lake mine (copper lode running in granite) on the 
Cornwall banks of the Tamar, and fome fpecimens of {caly 
iron ore incumbent on cryftals of quartz fromW heal Crown- 
dale. Some quantity of the rare fpecies of fluors cryftallized 
in tetrahedral prifms has of late been colleéted from the wafte 

‘ at the old Jead and filver mines, not now at work, at Beerfuris _ 
in Devon. 

ANTIQUES. 
Mr. Holland, the architeét, is in poffeffion of a fine col- 

leétion of antique fragments purchafed for him at Rome by 
Mr. Tatham previous to the revolution. It confifts of fome 
of the beft fpecimens of ornamental fculpture, and may 
therefore be confidered as an acquifition to the country, as 
the findy of fuch models ferves in an eminent degree to form 
a correct tafte in ftudents of architecture. 

Dr. Garnett’s Lectures on Zoonomia, or the laws of animal 
life, which commenced on Wednefday, the 20th of January, 
have excited confiderable attention, on account of the novelty 
of the fubje&t. In the firft le€ture, Dr. Garnett gave a ge- 
neral defeription of the human body, confidered as a machine 
confifting of bones and mufcles, for the purpofes of motion, 
at the inftance of its intelligent principle. He likewife con- 
fidered the various theories of fenfation and mufcular motion, 
and concluded the leéture with fome galvanic experiments, 
which feemed to fhow that electricity has a confiderable thare 
in producing thefe phenomena. . 

In the fecond lecture, which was delivered on Saturday 
laft, he proceeded to confider the nature of refpiration, and 
the caufe of animal heat. At the requeft of feveral friends 
in the City, he intends to deliver this courfe in Cornhill every 
Wednefday evening. ae 

A.and.C. R. Aikin will begin a courfe of evening lectures 
on yarious chemical manufa@ures, and the outlines of general 
chemiftry, of Monday the firft of March next. 3° 

The leGures will be twenty-eight in number, and will be 
given every Monday and Friday, at.the Alderfgate Street 
General Difpenfary. _ i 

Further particulars may be learned at Mr. Aikin’s, No. 4, 
Broad Street Buildings. ill 

Eee 
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