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f. Defcriptioil of the Arfeniates of Copper and of Iron. By 
the Count de Bournon 

SECTION I. 

T Arfeniates of Copper. 

HE natural combination of the arfenic acid with copper, 
and the different 'afpedts under which this combination ap¬ 
pears, according to the proportions in which thefe two fub- 
ffances are united, were among sthofe objects of mineralogy 
refpedting which our imperfect knowledge required the aid 
of ftudy and obfervation. A new copper mine, lately worked, 
called Huel Gorland, in the pariffi of Gwennap, in the county 
of Cornwall, having, within the laft two years, enriched the 
cabinets of London with fome very fine fpecimens of thefe 
arfeniates, I have been induced to pay particular attention to 
them; and I offer the refult of my obfervations to the Koyal 
Society as an acknowledgment of that gratitude which I and 
all Frenchmen, faithful to their king, ought to fee! and pro- 
fefs to a country which has diftinguifhed itfelf as the protestor 
of honour and loyalty. 

Although there appears, according to fome German au¬ 
thors, real'on to think that arfeniate of copper has been found 
in Sileffa, its much greater abundance, as well as the various 
afpe6ts under which it exifts, in the county of Cornwall, may 
entitle it to be eonfidered as one of the many mineral fub- 
ftances which are peculiar, or nearly fo, to England. 

Of the various works on mineralogydately publiffied, there 
are few which have not mentioned arfeniate of copper among 
the ores of this metal. It feerns, however, that lome of their 
authors had no knowledge of this ore, except from the very 
imperfect account communicated by the celebrated Klaproth, 
in 1787, in the Schriften der Gfellfchaft Naturforfchender 
Freunde, vol. vii. in which he has given an inter effing iketch 

From 'Tea factious of the Royal Society of Loudon for ifioi. 
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4 Defcription of the Arfenlutes 

of the mineralogy of the county of Cornwall., as far as it was 
then known. Others feem to have poffeffed only imperfedt 
fpecimens of arfeniate of copper, as none of the forms which 
they attribute to its crydals can belong to it. Befides, they 
all confound with this ore thofe cubic crydals, of a very 
beautiful green colour, which are found in Muttrell mine, 
contiguous to Huel GTorland mine; and which, according to 
the analyfis, made with the greateft care and ability, by 
Mr. Chenevix, are of a nature totally different, and cannot 
properly be claffed among copper ores, as they contain but a 
very inconfiderahle quantity of that metal. 

-The exiftence of arfeniate of copper feems, however, even 
at this day, to be an objedt of doubt among the French mi¬ 
neralogies ; for the abbe Hatty does not mention it in the 
28th and following numbers of the Journal des Mines, al¬ 
though they contain an intereding extradt of a fyftem of 
mineralogy, which he was then preparing for the prefs; nor 
has M. Fourcroy even hinted at it, in his Syjleme des Con~ 
no'ijj'ances Cbhniques, lately publifhed. 

it is now above twenty years lince arfeniate of copper was 
difcovered in the county of Cornwall; it was firfl found either 
in Carrach mine, in the parifh -of Gwennap, or in Tincroft 
mine, in the parifh of Allogan. Its matrix, like that of 
almod all the copper ores of this country, was filiceous, and 
confided of a decompofed granite, of which the greated part 
of the feld-fpar had pafled into the date known by the name 
of haolin. It was accompanied with gray vitreous copper 
ore, frequently in confiderable maffes; alfo with much black 
oxide of copper; and with various oxides of iron. 

The arfeniate here fpoken of, which had never been found 
in large quantity, had ceafed to exid in the above-mentioned 
mines, when Huel Gorland mine, lately wrought, began to 
enrich mineralogy with this uncommon fubdance. The ma¬ 
trix of this is likewife dliceous; fometimes crydalline; and 
fometimes in an amorphous mafs. Here and there we dnd 
mixed with it, in greater or lefs profufion, all the known 
oxides of copper; many of the argillaceous oxides of iron; 
alio gray vitreous copper ore; arfenical pyrites; and the rich 
deep-coloured yellow copper ore. This lad is often found 

.differing from its ufual appearance, in a manner which, I 
believe, has not hitherto been taken notice of. I think it 
fhould make a didindt variety among the deep yellow copper 
ores, under the name of yellow hematitic copper ore. 

When the combination of copper with iron and fulphur 
is rich in metal, (for, when it is poor, it is only a martial 
pyrites mixed with a little copper.) its appropriate colour, 

when 
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when a piece is frefh broken, is a deep yellow; and this 
yellow colour is more deep in proportion as the quantity of 
copper is more abundant. In its riched date, it affumes a 
more or lefs greenifh tint. The furface of a frelh fradlure is 
very brilliant, and appears rather uneven, as if compofed of 
4mall laminae eroding one another in an irregular manner. 
When it begins to decompofe, its furface is covered with the 
moft beautiful colours; among which the mod predominant 
are, violet, blue, and green: this has caufed it to be com¬ 
pared to a pigeon’s bread. When thefe colours are very 
deep, and occupy the whole furface of a piece, we commonly 
perceive, here and there, fome little points in the date of red 
oxide of iron; and others of a green colour, in the date of 
green carbonate of copper. 

This kind of copper ore is fometimes of a deep yellow 
colour, which inclines the more to green, as it is deditute of 
brilliancy, [t is very compact, and, when broken, the frac¬ 
ture appears fmooth, fometimes a little conchoidal; its fur¬ 
face, however, has a very fine grain, which, when viewed 
with a powerful lens, refembles the aggregation of a very 
clofe compadt mafs of the fined fand. Its mod ufual texture 
is that of thin layers or plates, lying one upon another, and 
being very clofely united, fo as to be fcarcely perceptible to 
the naked eye; but they are very readily didinguiihed with 
the lens. Thefe layers, however, do not adhere very ftrongly, 
as they may always be feparated by the droke of a hammer* 

This ore frequently affumes a mamillated form; the ma- 
niillaj being of different dimendons, from the fize of a man’s 
head, and even larger, to that of a fmail pea. In the latter 
cafe, the mamillae are very often united, as in that kind of 
iron ore which is called cluder, botryoid, or kidney hematites. 
Sometimes the furface of the mamillse is covered with fmail 
points; but more frequently it is fmooth, fo as very much to 
refemble a piece of polifhed metal; and, as the furface of the 
mamillae inclines rather to a brown colour, they have the 
appearance of antique bronze. The green oxide of copper, 
which fometimes is obferved on it, completes the illudon, by 
alfuming the afpe£t of that fine patina w;hich often covers 
pieces of antique bronze. 

This ore is likewife found in the form of fmail cylinders, 
often placed one againd the other, and fometimes ramified, 
in the fame way as is obferved in fome kinds of hematites. 
When the broken furface of it is expofed for fome time to 
the air, it affumes the colour of tarnifhed gold. It acquires 
alfo, by the decompofition of its furface, the fyme violet, 

A 3 blue? 



6 Defcnftlon of the Arfeniates 

blue, and green colours, as the kind already defcribed ; but/ 
although thefe colours are frequently very deep, they never 
are lo brilliant as in that kind. 

It is very uncommon to find pieces of this ore that are not 
mixed, and frequently even penetrated, with gray vitreous 
copper ore. That which accompanies the arfeniate of Hue! 
Gorland mine, offers, in this refpedt, an uncommon and 
very particular appearance. The yellow ore is mechanically 
mixed with the vitreous ore, fo as to form a compound, in 
which, by the affi fiance of a lens,, the fmall particles belong¬ 
ing to each of thofe two ores may be very clearly didinguifhed. 
The fpecific gravity, as well as the quantity of copper, in this 
ore, varies confiderably, according to the proportions in which 
the yellow copper ore and gray-vitreous copper ore are mixed 
together; fometimes they feem to be mixed in equal propor¬ 
tions, or nearly fo. 

Nature has edabl idled very remarkable differences between 
the arfeniates of copper; and thefe take place not only in 
their forms, but likewife in their hardnefs and fpecific gra¬ 
vity. Thefe differences arife, either from the manner m 
which the arfenic acid is combined with the copper, or from 
the different proportions in which thefe two fubdances are 
combined. I have been naturally led to follow the fame 
order, and to divide the arfeniates of copper into four different 
Ipeciesand the very interefiing analyds of this fubftance, 
made by Mr. Chenevix, has afforded me the mod latisfac- 
tb-ry fandion to this dividon. It is thus that the chemift 
and the natural!d, by freely uniting their labours, without 
jealoufy or prejudice, ought in all cafes to proceed, in order 
to attain that certainty \vhich is the defirable recoinpenfe of 
their endeavours. 

Fir ft Species.—-Arfeniate of Copper in the Form of an a htufe- 
Oclacdron. 

The mod finiple form under which this fpecies appears, is 
a very obtufe odaedron, formed by the united bales of two 
tetraedral pyramids, with ifofceles triangular planes; and 
this appears to be its original form. This odaedron has, in 
each ot its pyramids, two oppohte planes more inclined than * 
the other two; which gives a parallelogrammic form tc? their 
common bafe. (Fig. i. Plate I.) The two planes more in. 
dined than the others, meet at the apex of each of the py¬ 
ramids, in an angle of 13 y ; and at the common bafe, in one 
of 50\ The two planes which are lefs inclined, meet at the 
apex, in an angle of 1150; and at the bafe,, in one of 65°. 

4 Thefe 



of Copper and of Iron« 7 

Thefe plants are commonly fmooth and bright; fome- 
times, however, they are ftriated in a dire&ion parallel to 
their edges. 

The four planes feldom terminate ill one and the fame 
point: more commonly the apex is formed into a ridge, the 
odaedron being lengthened, parallel to its lefs inclined planes; 
the bafe is then a fquare, or at leaft approaches very nearly 
to that form. (Fig. 2.) 

Thefe two varieties are the only ones I have obferved in the 
form of the cryftals of this fpecies, although I have had the 
opportunity of examining a great nunlber of fpecimens. 

This arleniate is very light; its average (pecific gravity, 
taken on fix pieces perfectly pure, was 2,881. Its hardnefs 
is likewife very inconfiderable; it eafily fcratches calcareous 
fpar, but makes no imprefiion on fluor fpar. 

It is feldom perfectly tranfparent, but has generally a 
cloudy afped. 

The ufual colour of this fpecies (for this character is as ef- 
fential in metallic fubftances as it is immaterial in ftones) is 
a beautiful deep Iky-blue; fometimes, blit very rarely, it 
inclines more or lei's to Prulfian blue. It is frequently of a 
very fine grafs green; the cryftals have then a much more 
beautiful tranfparency. I have feen fome which were of a 
fine apple green; others white, having a flight blue call:. 
In one piece, the cryftals of which were of a green colour, 
and lefs tranfparent than they commonly are, I difcovered, 
on breaking them, that the colour of their central part, for 
about half their thicknefs, was blue. From the obfervations 
made by Mr. Chenevix in his analyfis of thefe arfeniates, 
it appears that the variation in their Colour principally de ■ 
pends on the quantity of water which enters as a conftituent 
part into their formation. 

This fpecies is found mixed with all the other kinds of 
arfenical copper ore; but that which mod commonly accom¬ 
panies it, is the prifrnatic triedral fpecies. 

I have never difcovered in this fpecies any thing which 
could induce me to fuppofe it fufceptible of decornpofition, 
or even of change. 

Second Species.—Arfeniate of Copper in hexaedral Laminc?) 
with inclined Sides. 

This fpecies is commonly found in very fine hexaedral 
laminae. The fix narrow fides of thefe laminae have an in¬ 
clined pofition, alternately in a contrary diredion, on the 
two broad planes, in fuch a manner that each of the planed 
is en com palled by three fides, which are inclined upon 
.. ... 1 * A 4 it* 



$ Defcripticn of the Arfeniates 

it. (Fig. 3.) As far as the (mail ftze, and more particularly the 
thinnefs of thefe cryftals, has enabled me to judge, two of 
thefe three inclined fides form an angle of about-3 35’ with 
the broad planes on which they incline ; and the third, one 
of 1150. 

The two broad planes are fmooth, and have a very bril¬ 
liant luftre. The fix narrow tides are rendered very dull bv 

J v 

the great number of ftriae wdth which they are covered; molt 
of which are very prominent, and all are parallel to the 
edges of the broad planes. In confequence of this, thefe 
cryftals may be divided, parallel to the planes, aim oft as 
eatily as cryftals of mica. 

This ftrudture prevents the cryftal from being confidered 
as a modification of the odtaedron : that which would be 
produced by an increafe of the inclined tides, would only be 
a fecondary cryftal; and none of the fpecimens I have feen 
give me reafon to fuppofe the exiftence of fuch a variety. 

The colour of this fpecies is a fine deep emerald green; 
fometimes, though rarely, it is found of a lighter colour. 
The luftre of its broad planes, which are the only parts of 
the cryftal that forcibly ftrike the eye, give it pretty much 
the appearance of thofe coloured metal plates which are 
known by the name of foil. 

This fpecies is ftill lefs heavy than the preceding, its fpe- 
cific gravity being only 2,54 

It is alfo lefs hard; it e 
calcareous fpar. 

When its cryftals are very thin, they are very tranfparent; 
but their traniparency is diminilhed when they have any 
degree of thickncfs. 

When expofed to fire, this fpecies decrepitates very ftrongly. 
This arfeniate, the matrix of which is generally quartzous, 

is occaftonally found mixed with fome other arfeniates of 
copper, and particularly with the acute odlaedron in the ca¬ 
pillary or fibrous Hate. (Spec. 3. Var. 1 and 2.) But the 
ore moll commonly found with it is the red copper ore, 
which is frequently very abundant. v i 

I have never obferved in this fpecies any appearance of 
decompofition. 

Third Species.—Arfeniate of Copper in thp Form of an acute 
Qdaedrxm. 

7 he moft fimple form in which this third fpecies is found, 
is hkewife an odtaedron ; but this odtaedron, inftead of being 
obtule, like that of the firft fpecies, is flighily acute. It has, 
hkc that, in each of its pyramids, two oppoftle planes more 

• inclined 

aftly fcratches gypfum, but not 
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inclined than the other two. The more inclined plane? meet 
at the apex in an angle of 84°; and at_the bafe, in one of 96°z 

the other two meet at the apex in an angle of 68°; and at 
the bafe, in one of 112°. (Fig. 4.) 

In this odtaedron it fometimes happens, that the planes 
which eompofe its pyramids tend to one and the fame point, 
in order to form the apex; but it is much more common to 
find it extended in a line parallel to the lefs inclined planes 
of the pyramid. (Fig. 5.) The cryftal is Hill more frequently 
found in the form of a long tetraedral rhomboidal prifrn of 
84° and 963, terminated by a diedral apex, with iibfceles tri¬ 
angular planes, which are placed on the angles of 84°, and 

.meet in an angle of of 1 12°. (Fig. 6.) 
Mo ft commonly, both in the perfect and the lengthened 

octaedron, the angles of 96° are replaced by a plane, which 
is equally inclined on the adjacent fides, (fig. 7.) and is fre¬ 
quently very broad : (fig. 8.) then the tetraedral prifrn/of 84° 
and 96°, is changed into a fiat hexaedral prifrn, having two 
angles of 84°, and the other four of 138 . I never favv tire 
angles of 84° replaced. 

The average fpecific gravity of this arfeniate of copper, 
taken on five pure pieces, was 4,280. 

It is fufficiently hard to fcratch fluor fpar, but is not hard 
enough to fcratch glafs. ' * 

Its ufual colour is a brown, or bottle green, fo dark that 
the cryftals appear of a blackifh colour, when they are not 
oppofed to the light : fometimes, but very feldom, in the re¬ 
gular cryftals,-which happen to be rather thicker, this colour 
is a clearer green ; in other fpecimens the cryftals have a yet- 
iowifti caft, and the furface then often Tefledfs the light of a 
golden tint. 

The tranipareney of this fpecies is generally pretty great. 
It is not always cryftallized in a determinate form, but is 

an abfolute Proteus, both with refpedt to the different forms 
in which it appears, and the various colours it exhibits, i 
have obferved the five following varieties of it: 

Variety 1. Capillary, of a determinate Form. 

In this variety, the cryftals are extremely ftender, yet pre- 
ferve their form, which is that .of a very lengthened odfae- 
dron. The fmall ftender cryftals often forth themfelves into 
a confufed group; fometimes, however, they form fmall ma~ 
millae, bv the divergence of a number of them from a com- 
mon centre. Their colour is either a fine sxals o-reen, or a 
yellowiih green, or a . golden yellow; aud they have gene¬ 
rally a beautiful tranfparency. 

6 'Variety 
„ 4 
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Variety 3. Capillary, of an indeter initiate Form. 

In this variety, the very thin needle-like cryftals are not 
terminated by the diedral apex of 113°, reprefenting two 
planes- of the o&aedron, but gradually become frnaller, and 
terminate in a very (harp pyramid. This variety has the 
fame colours as the preceding; and its very {lender cryftals 
are grouped in the fame mariner as in that. 

Suhftances in a crydallized date, in paffing from a deter¬ 
minate form to an indeterminate or fibrous one, frequently 
'aflitme an intermediate form, in which the crydal infendbly 
terminates in a very acute pyramid. 

Variety g. hi Cryftals perfectly regular for a Part of their 
Length, and fbrous at their Extremity, 

In this variety, the cryftals are perfect during a part of 
their length ; but their iubftance infendbly divides as it ap¬ 
proaches the extremity, which very often' is in fadt nothing 
but a clufter of extremely delicate fibres, the colour of which 
always appears lighter than that of the folid part of the crydah 

Variety 4. Amianthiform, 

' This variety is compofed of fibres as delicate as thofe of 
amianthus, of the flexibility of which they frequently poftefs 
a certain degree. Thefe fibres are either parallel or divergent 
from one' common centre, in which cafe they nearly refemble 
a hair pencil. Their colour varies condderablv : I have feen 
them of diderent diades of green, from a grafs green to a 
dark brown green, of a golden brown, of a draw colour, of 
a golden yellow, of a greenidi blue colour; and even per¬ 
fectly white, having frequently the Iudre of fatim 

Idle fibres are fometimes fo delicate, fo diort, and fo con- 
fufedly grouped together,* that the whole appears like a dudy 
cottony mafs, the true nature of which is difcoverable only 
by the lens. -At. other times, this variety appears in fmali 
thin laminae, rather flexible; fometimes fcarcely perceptible 
to the naked eye, fometimes tolerably large, and perfe&lv 
like amianthus papyraceus. I have feen the lad-mentioned 
form of this variety, of a light green colour, and alfo of a 
very delicate white. 

Variety g. Hcmatitiform. 

This variety is in layers, either flat or mamilkted ; and is 
of a fibrous texture; but is rendered compact by the dole 
manner in which the fibres are united to each other, in the 
fame way as is obferved in many martial hematites, and 
more particularly in that kind of tin ore which is known bv 
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the name of wood tin, to which fome pieces of this arfeniate 
of copper have a very great refemblance. Yet it-fometimes 
happens, as in many aggregate pyrites of a globular form, 
that the furface of the fmall mamilhe is covered with little 
rough points: thefe are the diedral apices, which terminate 
the little cryftals fuppofed to contribute to their formation. 

This hematitic variety is found with the fame diverfity of 
colours as the preceding, or amianthiform variety. 

Fourth Species.—Arfeniate of Copper in the Form of a triedral 
Prifm, , A 

The primitive form of this fpecies is a triedral prifm, the 
bafes of which are equilateral’ triangles, (fig. 9.): this 
prifm is often confiderably lengthened in a direction pa¬ 
rallel to one of its bafes. (Fig. to.) This form is one of the 
1110ft rare in crystallography. The cryftals have all their tides 
fmooth and brilliant; yet there are obfervable in fome of 
them, when examined with a magnifying glafs, tranfverfer 
ftrire on the tides of the prifm, all of which are parallel to 
the edges of the bafes. It is therefore chiefly on the planes- 
of the bafes that the eryftalline laminae appear laid upon one 
another, to produce either the increase or the modification 
of the primitive cryftal. 

As the cryftals of this fpecies are feldom fufficiently de-* 
tached to he eafily perceived, and indeed are very frequently 
fo fmall as to efcape the oblervation of the naked eye, I think 
it neceifary to defcribe here all the various forms in which I 
have feen them, with the progrefs obferved in their paiTage 
from one form to the other, however fmall the difference 
between thefe forms pi ay appear. Such a defeription will 
lead to a better knowledge, not only of the primitive cryftal 
itfelf, but alfo of thofe forms of it which feem to be the mo ft 
diftant from its'original one. 

Very frequently the triedral prifm paftes to a tetraedra! 
modification by the fimple replacing of one of its edges by a 
plane equally inclined on the adjacent ones. This plane is 
either very narrow, (fig. 11.) or or a more confiderable width. 
(Fig. 12.) Sometimes the width of the plane is fuch, that it 
reduces the primitive adjacent planes to extreme narrownefs. 
(Fig. 13.) In this laft cafe, the cryftal appears under the 
form of a rectangular plate or lamina, having two of its''nar¬ 
row oppofite fides or planes inclined, in one and. the fame 
direction, on one of the two broad planes. It fometimes 
happens, in this variety, that the two broad oppofite planes 
approach, more or lefs to a fquare form. (Fig. 14.) I have 
alfo feen fome cryftals in which the two other edges of the 
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prifm. feemed to have likewife very flight fecondary planes; 
but, when that happens, they are always very narrow, efpe- 
ciallv when compared with the fecondary plane of the third 
edge. This modification, in. its various forms, is the moft 
common one of this fpecies. 

Sometimes one of the folid angles of the triedral prifm is 
replaced, on one fide only, by a plane that is much inclined 
to the edge of the prifm on which it is fituated ; but the cryf- 
tals are always too fmall to admit of being meafured with 
precifion. (Fig. 15.) This plane, aiTuining a more confi- 
oerable extent, replaces the fame edge of the prifm by an¬ 
other plane, much broader at one extremity than the other, 
as is fhown by the lines of large dots in the fame figure. 
Sometimes it has a very confiderable extent, as is reprefented 
in fig. 16. It then reduces one of the bafes of the triedral 
prifm to the form of a very narrow trapezium, while that of 
the oppofite bafe remains very broad. By a ftill more confi¬ 
derable increafe, the plane of this bafe totally difappears, and 
the cryflal is terminated at that extremity by a ridge. (Fig. 17.) 
In this variety, the cryftal is often feen placed upon one of 
its fcalene triangular tides, and then prefents the other at its 
upper extremity* an appearance which is apt to puzzle the 
obferver, particularly when he perceives, among the trian¬ 
gular fides which moft generally terminate the cryftals, no¬ 
thing but equilateral triangles. This modification, in all its 
forms, is much lefs common than the preceding one \ it is, 
however, occafionally met with* 

[To be continued.] 

II. On preferring FrefJj JVater fweet during long Voyages, 
By Samuel Bentham, Efq, * 

rp, ; ■ * _ 

1 HE Society for the Encouragement of Arts, &c. having 
thought proper to offer a premium in order to afcertain, for 
the ufe of the public, the beft mode of preferving frefh water 
fweet at fea, I requeft you to lay before the Society an ac¬ 
count of the method which I have employed for this purpofe 
on board two fhips, and which has been attended with all 
the fuccefs that can berreafonably expected. 

The mode in which I conceived frefh water might be pre- 
ferved fweet, was merely by keeping it in veffels of which 
the interior lining at leaft fhouid be of fuch a fubftance as 

* From the Vanfaftions of the Society of Arts-, &c. Jdelpbi> London, 
for 1801.—The Society awarded their gold medal to Mr. Bentham for 
this communication. . . .. .*■ 
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fhould not be afted. upon by the water., fo as to become a 
caufe of contamination. Accordingly, on board the two 
fliips here alluded to, the greater part of the water was kept, 
not ih cafks, but in cafes or tanks, which, though they were 
made of wood, on account of flrength, were lined with me¬ 
tallic plates, of the kind manufactured by Mr. Charles 
Wyatt* of Bridge-flreet, under the denomination of tinned 
copper-fheets; and the junctures of the plates or (beets were 
foldered together, fo that the tightnefs of the cafes depended 
entirely on the lining, the water having no where accefs to 
the wood. The diape of thefe cafes was adapted to that of 
the hold of the fhip, fome of them being made to fit dole 
under the platform, by which means the quantity of water 
flowed was considerably greater than could have been flowed, 
in the fame fpace, by means of cafks; and thereby the Stow¬ 
age room on board fhip was very much increafed. 

The quantity of water kept in this manner on board each, 
fhip was about forty tons, divided into fixteen tanks; and 
there, was likewise on board each of the fhips about thirty 
tons bowed in cafks as ufual. 

As the flowing the water in tanks was confidered as an 
experiment, the water in the cafks was ufed in preference 5 
that in the tanks being referved for occaiions of neceffity, 
excepting that a fmall quantity of it was ufed occafionally for 
the purpofe of 'afcertaining its purity, or when the water in 
the cafks was deemed, when compared with that in the 
tanks, too bad for ufe. 

’The water in thirteen of the tanks on board one fhip, and 
in all the tanks on board the other, was always as fweet as 
when firfl taken from the fource ; but in the other three of 
the tanks, on board one fhip, the water was found to be 
more or jefs tainted as in the cafks. This difference, how¬ 
ever, is eafily accounted for, by fuppofing that the water of 
thefe tanks was contaminated before it was put into them; 
for in fadl the whole of the water was brought on board in 
cafks for the purpofe of filling the tanks, and no particular 
care was taken to tafle the water at the time, of taking it on 
board. - • V 

After the water, kept in this manner, bad remained on 
board a length of time which was deemed fufiicient for expe¬ 
riment, it was ufed out, and the tanks were replenifhed as 
occafion required : but in fome of the tanks, on board one 
fhip at leaft, the original water had remained three years and 
a half, as appears by the certificates herewith inciofed. About 
twenty-five gallons of the water, which had remained this 
length of time in the fhip, are fent to the Society, in two vef- 
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fels made of the fame fort of tinned copper with which the 
tanks were lined. I am, Sir, 

Mr. Taylor. 
Your obedient fervant, 

Samuel Bentham. 

A certificate from'captain William Bolton, commander oi 
the faid veffel, dated Sheernefs, 28th of June 1800, accom¬ 
panied this letter, hating, that the water delivered to the 
Society was taken from a tank holding about feven hundred 
gallons, and which his predecefifor, captain Portlock, had 

'informed him had been poured into this tank in December 
1796, except about thirty gallons added in 179^^ had 
remained good during the whole time. 

The fignatures to the above accounts were certified on the 
28 th of June 1800, by the Rev. C. Thee, in ini ft er of Sheer¬ 
nefs. 

In a letter dated January 27, general Bentham alfo hates, 
that the water which had been preferred fweet on board his 
rnajefty’s Hoops Arrow and Dart, and of which he had fent 
fpecirnens tO' the Society, was taken from the well at the 
king’s brewhoufe at Weevil, from whence {hips of war lying 
at or near Portfmouth are ufually fupplied with water for their 
lea ilore, as well as for prefent life. 

Ill, DefcribtiQn of a Machine for raijing Water. By Mr* 
H. Sarjeant, of Whitehaven, in Cumberland *. I SIR, > 

AM fonfible that the little, engine, a drawing of which 
accompanies this letter, can lay no great claim to novelty in 
its principle* neverthelefs it is refpedlfully fubmitted to the 
confideration of the Society, how far its fimplicity, and cheap- 
nefs of conftrudlion, may render it worthy of their attention, 
with a view to its being more generally known, and ufed in 
hmilar cafes. , ' * 1 7’ 

Irton hall, the feat of _E. L. Irton, efq. is lituated on an 
afcent of fixty or fixty-one feet perpendicular height; at the 
foot of which, at the diftance of about 140 yards from the 
offices, runs a fmall ftream of water. The objcdl was to 
raife this to the houle for domeftic purpofes. 

To this end a dam was made at a fhort diltance above, fo 
•as to caufe a fall of about four feet; and the water was 
brought by a wooden trough, into which was inferted a piece 
of two-inch leaden pipe,, a part of which is feen at A. (fig. 1, 
plate II.) 

* From the Tran faff ions of the Society of Arts, ff r. Adr.Igoi, London, 
for 1 So 1.The Society awarded their fiivcr medal tQ*Mr. Sarjeant. 

ot 
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The ftream of this pipe is fo directed as to run into the 
bucket B, when the bucket is elevated; but fo foon as it 
begins to defcend, the ftream flows over it, and goes to fup- 
ply the wooden trough or well in which the foot of the forcing 
pump C ftands, of three inches bore. 

D, is an iron cylinder attached to the pump rod, which 
pafl'es through it. It is filled with lead, and weighs about 
240 lbs. This is the power which works the pump, and 
forces the water through 420 feet of inch pipe from the pump 
up to the houl’e. - 

At E is fixed a cord which, when the bucket comes to 
within four or five inches of its loweft proje£tion, becomes 
ftretehed, and opens a valve in the bottom of it, through 
which the water empties itfelf. 

, I beg Icpive to add, that an engine in a great degree Amilar 
to this was erected fome years ago by the late James Sped- 
ding, efq, for a lead mine near Kefwick, with the addition 
of a fmaller bucket, which emptied itfelf into the larger near 
the beginning of its defeent, without which addition it was 
found that the beam only acquired a libratory motion, with- 
out making a full and effective ftrokc. 

To anfwer this purpofe in a more Ample way, I conftru&ed 
the fmall engine in fueft manner as to flnifh its ftroke (fpeak- 
ing of the bucket end) when the beam comes into an hori¬ 
zontal poAtion, or a little below it. By this means the leyer 
is virtually lengthened in its defeent in the proportion of the 
radius to the coAne, about thirty degrees, or as feven to Ax 
nearly, and confequeptly its power is increafed in an equal 
proportion. 

It is evident that the opening of the valve might have 
been effected, perhaps better, by a projecting pin at the 
bottom ; but I chofe to give an exa<St' defeription of the en¬ 
gine as it {lands. It has now heen Ax months in ufe, and 
completely an fivers the purpofe intended. 

The only artifts employed, except the plumber, were a 
country blackfmith and carpenter; and the whole coft, ex- 
clufivp of the pump and pipes, did not amount to 5 1. 

I am. Sir, your humble fervant, 
‘Warwick Court, Holbpro. '■ H. SakjeANT, 

Mr. Charles Taylor. 

In another letter, dated Whitehaven, April 28^ t8or, 
Mr. Sarjeant further obferves, that the pump, requires about 
eighteen gallons of water in the bucket to raife the counter¬ 
weight, and make a fresh ftroke- in the pump; that it makes 

- , 1 . ’ three 
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three ftrokes in a minute, and gives about a half gallon into 
the cifterrr at each ftroke. He adds, <4, I fpeak of what it 
did in the dryeft part of laft furrimer; when it fupptied a 
large family, together with work-people, &c. with water for 
all purpofes, in a fituation where none was to he had before, 
except fome bad water from a common pump, which has 
been fince removed. But the above fupply being more than 
fufficient, the machine is occalionally hopped to prevent 
wear, which is done by merely calling off the firing of the 
bucket valve.w : 

P. S. I have juft been informed that a drawing of the 
engine, which I had communicated to a perfon in this neigh¬ 
bourhood, was fent to a colliery near Swanfea fome months 
ago, and that it has already been applied to ufe there; it is 
not, however, fufficiently powerful for the coal-works in this 
neighbourhood. 

The fallowing Certificate accompanied thefe Letters. 

I do hereby certify, that the water engine, conftrudted near 
my’houfe under the direction of Mr. Sarjeant, hasbeen eight 
months in ufe, and fully anfwers The purpofe intended. 

Edmund L. Irton. 

Jrton Hall, March iS, iScr. 

I do alfo certify the above to be true. 
Robert Wilkinson, 

One of his majefty’s judices of the peace 
for the county of Cumberland. 

March 13,, 18oi. 

r ' • v 

IV. Obfervations on the Ipomrea Hifpida, and fome other 
Plants of the Family of the Convolvulus. Bji Felix 
Fontana*. 

I. X HE ipanuea hifpida, and other plants of the con¬ 
volvulus kind, have the property, as they grow up, of twill¬ 
ing; themfelve’s around bodies in the neighbourhood vVith 
which they come in contact. They exercife this lingular pro¬ 
perty on every kind of body, whether vegetable or mineral, 
great or final 1, even when they are as (lender as a thread. 

If. The fpirals formed by thefe plants are loofe, and at a 
diftance from each other, when the diameter of the body 
which thev embrace is of a confiderable lize. If it decreafes 

j 

they become clofer, and approach each other more, in fuch 

* From Memoir es de la Sociiti Midi:alt d'Emulation. Quairieme annie. 
Paris i-8ox.- 

a manner 
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tL mahner that one is fometimes tempted to believe that they 
are in contact. I have prefented to thefe plants metals, Hones, 
and the branches of trees, fometimes green and fometimes 
dry, the figures of which were infinitely varied, and always 
bbferved that the fpirals they form adhere, by immediate 
contaCf, to the whole length of thefe bodies. I tried to 
change the direction of thefe fpirals, to make them afcend 
or defcend from left to right, if they inclined before from 
right to left; and they always yielded to thefe changes with 
Facility in a very little time. 

TII. When they are abandoned to themfelves, and find no 
bodies near them to which they can attach themfelves fo 
as to climb around them, they creep along the ground, fall 
back on themfelves, become interwoven in a thoufand dif¬ 
ferent ways, and force themfelves into the ground : they ex¬ 
tend to a great diftance on every fide, and form a net of 
fpirals clofely united. 

IV. After having long ftudied the character of thefe 
plants, I mull confefs that I am acquainted with no mecha- 
hical principle by which the movements and lingular pro¬ 
perties which they exhibit can be explained. This kind of 
inftinCt, which makes them fearch for neighbouring bodies 
to affilt them to rife; thofe fpirals, which they conllantly form 
as they grow up; thofe angles and thofe folds, which are 
found always proportioned to the figure of the bodies they 
meet with; the facility with which their ftems, even when 
exceedingly hard and robuft, can fall back upon themfelves, 
and form angles fo much the fmailer as the bodies to which 
they attach themfelves are flenderer: all thefe phenomena, 
abfolutely contrary to the rectilineal progrefs affected by the 
fibres of plants, as well as by their vefiels and the liquors 
they contain, make me fufpeCt, in thofe which we examine, 
a new principle of fenfation and life. 

V. It mult not be believed that the ipomcea h if ft da thus 
twifts round upon itfelf merely becaufe it is formed of fpiral 
fibres, and that all its movements are only a necelTary effect 
of its interior organization. Such an opinion is entirely void 
of foundation. It would indeed be fruitless labour to Search 
for thefe pretended fpiral fibres by the help of the microlcope, 
for that inftrument exhibits only rectilineal fibres and canals. 
Befides, I have always found by experience that the direction 
of thefe plants may be changed at pleafure; that, if the fpirals 
they defcribe around any body are formed on the right, they 
may be immediately turned to the left, and vice verfa. Their 
movements, therefore, can be afcribed neither to any peculiar 

Vol, XII. B mechanifm. 
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mechanifm, nor to local circumftances; and they Teem equally 
capable of moving on all lides. 

VI. Ivy is the only plant, and perhaps the only body, with 
which they do not fympathize: they are not fond of uniting 
with it, or twilling themfelves around it. If any external 
power unites them to that plant, and forces them to defcribe 
around it a certain number of circumvolutions, they endea¬ 
vour to avoid it, to difembarrafs themfelves from it, and they 
remove from it as foon as circumftances will permit. 

VII. If a branch of the plants in queftion be fufpended in 
the air, it continues to defcend in a perpendicular direction, 
unlefs it be very {lender. In that cafe, it abandons the 
flraight line which it followed, and bends itfelf contrary to 
the laws of gravitation, raifes itfelf up, and returns to its own 
Hem, that it may defcribe around it the ufual fpirals. 

VIII. Sometimes the extremity of thefe plants, after having 
twilled itfelf feveral times around different neighbouring bo¬ 
dies, abandons the fpirals it had begun to form, and recedes 
feveral inches; efpecially if deranged in its progrefs, either 
on purpofe or by the effect of fome local circumftances : but, 
by a very wonderful mechanifm, it almoft always falls back 
towards thofe bodies which it embraced, fearches for them 
as if by natural inftimff, and again twills itfelf around them, 
following the fpirals it described before. Thefe fpirals are 
fituated in a diredtion from the top to the bottom, or from 
the bottom to the top, according to the polition of the point 
which terminates them. Indifferent to every kind of direc¬ 
tion, they conftantly follow that given to them, without 
obeying either the laws of gravity, or thofe by which other 
plants teem to be regulated. 

IX. All thefe; phenomena cannot be explained by limple 
mechanifm: they feem to be the effedf of a principle of fenfa- 
tion and life; a principle which I difcovered feveral years 
ago in the tremellee of Dillon, and fome other fmaller plants, 
as yet little known, of the family of liferons, and of which I 
have demonllrated the exilienee by evident proofs, as may 
be feen in my different works. Thefe proofs have never yet 
been contefted by any obferver or philofopher. 

X. Life and fenlation are found to be obfeured among 
certain animals which have very little analogy with man and 
with common animals, andto become the lefs apparent as 
their organization differs from ours. Sometimes, even, it is 
difficult to believe that they enjoy real life; and this difeo- 
very can be made only by the laborious refearches of the phi- 
lofophic obferver. Several of thefe animals are deftitute of 

the 
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the organs of hearing, fight, tafte, and fmell. There are 
whole families which have not the organ of voice, that pow¬ 
erful mean for difcovering fenfation ; and the fenfe of touch 
itfelf is fometimes fo obfcure bv the a'ofence of thofe fenfible 
movements and violent agitations mamfeftecl by other ani¬ 
mals in confequence of any ftroke, that it cannot be known 
whether it is produced by fenfation, or by any other principle 
unknown, and merely mechanical. Even the organs of di~ 
geftion, which in other animals are internal, can be fupplied 
in the family of the polypes by the external organs, and even 
by the fkin itfelf. It is well known that thefe animals form 
a kind of elongated bag, if they are turned, like the finger of 
a glove ; the ftomach becomes fkin, and performs the func¬ 
tions of it, while the fkin becomes ftomach, and digeftion 

continues. 
XT. It was formerly thought that, to afcertain whether an 

organized being belonged to the animal or vegetable king¬ 
dom, it was futficient to divide it into feveral parts; but at 
prefent we are acquainted with a multitude of animals which 
may be divided without deftroying them, and which even 
multiply, like fome plants, in proportion as they are divided. 

XII/The little analogy, therefore, which exifts between 
our organs and thofe of plants, and even the abfolute priva¬ 
tion of certain organs, will not permit us to obtain certain 
and evident proofs of the life and fenfation of vegetables, for. 
if we fuppofe that all plants are endowed with fenfation, and 
that it is even much more exquifite than our own, how can 
we afcertain whether their mode of living and feeling be dif¬ 
ferent from ours, if their organs have no relation to our or¬ 
gans, and if they are entirely deprived of thofe which could 
act upon ours ? But though we cannot prove dire/lly, and in. 
an evident manner, that plants feel, it by no means thence 
follows that plants are incapable of feeling as well as animals, 
and even in a much more exquifite manner. We cannot 
without temerity, and without expofmg ourfelves to the danger 
of falling into error, refufe to nature a power which (he ex- 
ercifes, perhaps, over all organized beings. 

XIII. Motion, perhaps, is the rnoft certain chara&er by 
which animals are diftiugtiifhed, and that which rarely aban¬ 
dons them : without it we fhould be obliged to confider as 
inanimate an infinite number of beings in whom life is ma~ 
nifefted in the moft evident manner by the, rapid movements 
of their different parts 5 movements which can in no manner 
be aferibed to mere mechanilm, hut which are neceflarily 
produced by fenfation ; and yet ftieie movements fometimes 
become fo flow, and fo obfcure, that they are capable of cx- 

B a " haufting 
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haufting the patience, the fagacity, and the talents of the 
moft indefatigable philofophic obferver. 

XIV. But if the vital movements are obfcure in a very1 
great number of animals, they become almoft imperceptible 
in plants. I do not here fpeak of thofe movements, fo well 
known, of the fenlitive plant, the hedyfarum gyra?is, and the 
itamina of feveral others, which, as foon as touched, move 
and contract themfelves. It would be difficult to prove that 
thefe movements are really vital, and that they arife from 
fenfation : they appear to me to be purely mechanical, though 
we may be ignorant of the real mechanifm which produces 
them; and they have a great analogy to thofe which depend 
on the elafticity or fpring of certain machines which, when 
once wound up, unbend themfelves, and continue to move 
as long as the force and principle by which they were put in 
adfion ex ills. 

XV. The indefatigable botanifl Dillon ftudied with great care 
the fmall tremeila, but he did not difcover thofe movements 
which it conftantly manifefts to the eye of an attentive philo¬ 
fophic obferver. Adanfon went ftill further, but without ob- 
ferving in it any thing that depends on a real principle of life 
and fenfation. Having become the objedt of my refearches, it 
exhibited to me a great number pf movements hill unknown, 
and of the greatefl importance. After having carefully exa¬ 
mined, and, as I may fay, analyfed them, it appeared to me, 
as may be feen in my works, that they might conduct to a 
teal principle of life altogether different from mere mecha- 
niim. But I muft confefs there are only two plants the life 
and fenfation of which I was able to demonffrate in an evi¬ 
dent manner, and fo as to leave no doubt; and thefe two 
plants are very fmall, and even microfcopic. They have 
little if any analogy with other plants ; and though they ex¬ 
hibit all the properties by which vegetables are characterized, 
feme even may elafs them in the animal kingdom. But 
whatever may be the cafe, and however important the quef- 
tion may appear, it cannot deftroy truths founded on facts 
and ohfervations. It is much to be wifhed, for the progrefs 
of fgience, that the life and fenfation of common plants could 
be proved, and that it were poffible to fhow that thefe quali¬ 
ties, fo wonderful, and at the fame time fo obfcure, do not 
exclufively belong to animals, but that they are extended to 
all organized beings. 

XVI. I opened the entrance into this laborious and diffi¬ 
cult path by foine obfervations, which were indeed very im¬ 
perfect:, on the convolvuli; a kind of plants which are very 
large, and well known to every body. Animated folely by 

a defire 
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a defire to be ufeful, obfervers abler than myfelf, and more 
favoured by circumftanees, will no doubt finifii what I have 
only fetched out. 

XVII. To encourage them, and fhow them the probabi¬ 
lity ol the molt brilliant fuccefs, let me be permitted to fay 
a few words refpefting two properties equally common to 
animals and vegetables, from which life and fenfation feem 
to flow—I mean generation and refpiration, fo necellary to 
thefe two kinds of organized beings. 

XVIII. Air is an element fo necefifary to animal life, that 
it becomes weakened, and is at length extinguifhed, when 
entirely deprived of it; and from my own obfervatlons I am 
induced to believe that no animal can live without air, and 
without a quantity, more or lefs confiderable, of oxygen; 
though we are but imperfe£tly acquainted with the manner 
in which it a£ts, how it is refpired by the different animals, 
and by what means they are able to feparate it from the dif¬ 
ferent fubflances with which it is united, and which can 
more or lefs alter its purity. 

XIX. What is certain is, that fmall eels, fufceptible of 
being recalled to life, die if deprived of air, or if care be not 
taken to renew it; and it would be loft labour to attempt to 
reanimate then}, if the water in which they are immerfed is 
not in contact with refpirable air. They live only a very 
fliort time in every kind of water deprived of that air. They 
die in hydrogen and nitrogen; though thefe gafes are not 
prejudicial to them of themfelves; and do not occafion to 
them hidden death, like the greater part of the other gafes, 
without even excepting carbonic acid gas. It appears, then, 
that oxygen contains the vital principle; and the principle it 
has of maintaining and preferving life, induces us to believe 
that if it does not communicate it diredlly, it can at lead 
awaken it, and put it in adfion. The fmall animals above 
mentioned are an irrefragable proof of this affertion. They 
remain dead as long as they are deprived of oxygen, but its 
prefence immediately reftores them to life and motion. It 
may therefore be faid that it contains the direct principle of 
life, which it infufes into them; or that their vital organs, 
in order to be reanimated, flood in need only of this aliment, 
of which they were deprived. 

XX. The abfolute need which plants have of air in order 
to vegetate and be preferved, renders it highly probable that 
it ferves for the fame purpofes among animals; and that it 
ought to be confidered in thefe two clafles of beings as a 
principle from which life flows, in the fame manner as an 
effect from its caule, Befidcs, vegetables are organized as 
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well as animals; they increafe alfo by nutrition; and though 
this function in both follows laws different in their details 
and application, we may however affert, that plants have in 
general more refemblance to our fmall eels, than the latter 
have to common animals. A plant, indeed, may be dried to 
a certain degree, fome even may be reduced to a ftate of 
perfeft defecation, without lofing the property of vegetating 
as before; whereas the flighted defecation of animals is, in 
general, fuff cient to deprive them of life for ever. The di- 
verfity of thefe phenomena is, no doubt, owing to the fim- 
plicity of the organs of plants and of our microfcopic eels, 
and, above all, to the facility with which the latter can be 
dried, which prevents the corruption and diffolution of their 
organs; while this diffolution is unavoidable among common 
animals which have a very complex organization, and whofe 
humours naturally tend to corruption, This, however, in no 
manner deftroys the great analogy which exifts between thefe 
two fpecies of beings; an analogy founded in particular on 
the circumftance of both having equal need of oxygen for 
their exiftence. 

XXI. Generation, that my fiery, fo obfeure in its princi¬ 
ples, which belongs no lefs to plants than to animals, forms 
the fecond kind of analogy between the two claffes of organ¬ 
ized beings, and induces us to believe, that where the organs 
are the fame, and have the fame ufes, we ought to find alfo 
an identity of wants. Vegetables and animals have diftinft 
genital parts of feparate fexes, male and female organs in 
different individuals, and exhibit efforts in thefe different 
fexual parts to confummate the aft of fecundation. Since 
the fexual organs, and the manner of reproducing themfelves, 
are common to the two grand families of organized beings, 
do they differ in fenfatiori ? And this difference, fo impro¬ 
bable between beings fo like in other refpefts, and the only 
one of the kind, perhaps, that can be found in nature, on 
what is it founded ? Is it on our organs and mode of fenfa- 
tion not being in harmony or unifon with that of plants ? Was 
there ever any reafon weaker, or lefs philofophical ? 

XXII. The movements of the male organs of plants 
which perpetuate their fpecies, and the maimer in which 
they prepare for that grand work, feem to me to deferve par¬ 
ticular confideraiion, and further refearch. I propofe to un¬ 
dertake this labour, or rather to continue it; for I have al¬ 
ready been employed on this objeft under various circum- 
ftances, and I am of opinion that the fum of my obfervations is 
Jufficiently decifive to enable me to affert, with fome founda¬ 
tion, that the movements by which different .beings repro- 
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dace themfelves, are not the refult of mere mechanifm, but 
that the grand aft of generation is executed by a principle of 
fenfation which regulates and direfts it: it, however, appears 
that this fenfation abandons plants as foon as the end of na¬ 
ture is accomplifhed. Thus we fee different kinds of ani¬ 
mals die when they have enfured the reproduction of their 
fpecies. 

XXIII. It is then highly probable that plants as well as 
animals enjoy ,a principle of life and fenfation, whatever be 
the nature of that principle, and notwithstanding the differ¬ 
ence it exhibits in thefe two families of organized beings; a 
difference which is neceffary, fince their flrufture is not the 
fame. The abfolute need of oxygen, which is equally felt by 
both; the fimilitude of their organs; the analogous move¬ 
ments in the ufe of thefe organs; and, in the lafl place, the 
inconvenience there would be to refufe life and fenfation to 
other plants, while we are obliged to acknowledge it in 
the two mierofcopic plants which I examined, befides thofe 
alluded to in this memoir; are all proofs on which the life 
and fenfibility of plants are founded. It muft, neverthelefs, be 
confeffed, that the little analogy which there is between their 
organs and ours, will not permit us to eftablifh thefe proofs 
on fafts, and to give them the evidence of demonftration. 
It appears, however, very furprifing that nature grants to ve¬ 
getables a force and an energy which it feems to have refufed 
to animals. I allude to the property which the former pof- 
fefs, not only of decompofing every kind of bodies, but of col- 
lefting the elements to form new compounds, and thus to 
produce foffils and even metals. Animals are deftitute of 
this property, or at lead; enjoy it only in. a weak degree, 

XXIV. Life and fenfibility, however, in different ani¬ 
mals exhibit degrees fo various and different, become 
weaker, and decreafc by gradations fo infenfible, that the 
philofophic obierver can fcarcely fix their limits, and afcer- 
tain where they begin and where they end. It even appears 
that fenfibility, to judge at lead: by its effefts, is not altogether 
of the fame nature in the different kinds of animals. The 
numerous obfervations and experiments, which I have made 
for years, on the fenfibility of animals, particularly the 
cold-blooded, and on the return of fome of them from a 
hate of death to that of life, leave no doubt that there are 
a great many of them in which the fevered; wounds occadon 
neither fenfation nor pain. For example, if the head of a fly * 

be 

* The naturalift and real philofopher will not be furprifed to fee the 
author fix his attention on a fly, an infeft confidered by the vulgar as con¬ 
temptible* The 1'maUeft infe6t enjoys Ufe and fenfation as well as the 
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be cut off, it continues to fly about, to walk, to leap, and to 
climb as before; its regular and uniform motions, fonretimes 
flow and tranquil, fometimes quick and animated, exhibit 
nothing convulfive, nothing that refembles thofe violent agi¬ 
tations which accompany pain. In a word, the number and 
rapidity of thefe movements, as well as. the time that thefe 
flies can live, are fubjedfc to no Axed rule. 

Let us flop for a moment to confider the movement of 
their legs; they are equally various, and wonderful as thofe 
bv which they can move the whole of their body. 

XXV. To appreciate properly the different movements per¬ 
formed by an animal in a date of health or of difeafe, it is. 
neceffary to have an exaCt idea of the circumftances in which 
it is placed, of the motives and impulfes which in general 
induce it to move; in a word, we mult be acquainted with 
its nature and character. This being premifed, it is eafy to. 
obferve, that of the nine kinds of movement to which thofe 
executed by flies in a (late of health may be reduced, eight 
Aill fubfift even after they have been deprived of the head. 
Scarcely has a fly been decapitated when it is feen to move, 
its hind legs for a long time, and at different periods to crofs 
them, either handing up or flying, to. rub them along its body, 
to hook the one into the other in the form of a wheel, andi 
to agitate them in a thoufand ways with wonderful rapidity 
and regularity. All thefe movements, which conftitute the 
firft kind here treated of, are absolutely fimilar to thofe per¬ 
formed by a fly, When, poffefling perfect health, and being 
haraffed by no fear or want, it appears to move only for its 
own pleafure. Thefe movements, then, feem to: be produced, 
in thefe two dates, fo oppofite, by the fame principle, that is, 
fenfation and volition. 1 

XXVI. The fecond kind of movement refills from their 
hind 1 .egs, which they raife up towards the interior edgy of their 
wings; lo that by thefe means they are elevated, and placed; 
in different directions. The objcCt of thefe movements, ex¬ 
ceedingly varied, though conflant, feems to be, to rub, beat, 
and polifli their wings. Then* bind legs can execute a third 
kind of .movement, no lefs varied, when, conveying them 
dbove their wings, which they keep extended, they rub 
them, beat them, and polifli them, as in the preceding cafe. 
Their middle legs alfo are often obl’erved to be twilled around 
thofe behind, ^ypd to rub each other mutually; which forms 
two new kinds of motion different from thofe we have exa¬ 
mined. 

larged animals : thefe properties belong as much to microfcopic and infu- 
non animals, as to the elephant and whale. Nothing is contemptible in 
the eyes of tile phiiofopher ; every thing in nature is great.and wonderful. 
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XXVII. They can alfo move their fore legs, and twift 
them in the fo.rm of a wheel; which forms a fixth kind of 
movement, fo various and multiplied that the eye can fcarcely 
follow them. The feventh and eighth kinds refult from the 
union and interlacement of their middle legs with thofe be¬ 
fore. What feems furprifing is, that thefe eight kinds of 
movement are perfectly fimilar tp thofe voluntarily performed 
by the animal, and as it were for pleafure, before its head 
is cut off, and when it enjoys perfect health and tranquillity-' 
In the laft place, dies perform a ninth kind of movement by 
conveying their legs and thighs, around their head, which 
they rub and polifli in various directions. It is evident that 
this movement cannot take place after they have been de¬ 
capitated, 

XXVIII. Flies certainly would not exhibit thefe pheno¬ 
mena if they experienced as acute pain as warm-blooded ani¬ 
mals when fubjected to decapitation, which is conftantly 
followed by fpeedv death. Will it be faid that thefe different 
movements fuppofe, on their part, neither pleafure nor recrea¬ 
tion, but rather a need which they experience of rubbing and 
polifhing their legs, their wings, and different parts of their 
bodies ? But if this be the cafe, we muff be forced to confefs 
that decapitation does not prevent them from being fenfibLe 
to fmall privations and old habits, wdrich are by no means 
peceffary to their exigence; a manifeft proof that it occalions 
no pain to them, or at leaft that it is exceedingly flight; 
otherwife they would not attend to things of fo little import¬ 
ance. 

XXIX. Cold-blooded animals could fupply me with many 
examples of a fimilar kind; but I {ball content myfelf with 
mentioning only one, furnifhed by the tortoife. If the head 
of this animal he cut off, or, what is flill better, if its brains 
be fcooped out with dexterity, it feems to be fcarcely fenfible 
of the operation; it continues to walk as before, it afeends 
and defeends, avoids thofe obftacles w'hicb it meets with, 
turns itfelf to different fides, {lands up on its hind paws, and 
performs movements of every kind ; and though its paws are 
covered with a hard and fcaly (kin, if they are (lightly touched 
even with a feather when it is walking, or has been a little 
irritated, it immediately draw's them back, and remains fome 
time at reft: in a word, its fenftbility feems to he fo little 
altered, that it feels the fmalleft imprefifion made on its {hell. 
Tortoifes live in this manner five or fix months without any 
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change being obferved in their movements or habits: there 
O O 

are even certain movements which they execute with more 
readinefs and furety than in their ftate of integrity. Such is 
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that by which they turn themfelves on their belly, and (land 
up on their hind paws. They at length die at the end of 
fix months; but it appears that their death ought to be 
afcribed rather to hunger than to the operation to which 
they have been fubje&ed, fince thofe on whom it has not 
been performed die in the fame time if deprived of nourifh- 
inent. If the tortoife in this hate experiences real pain, were 
it even very flight, it would certainly not feel the weak im- 
preffions made on the fhell which covers it; for it is well 
known that a very ftrong impreffion entirely effaces that 
which is very weak. 

XXX. The facts I have eflablifhed will, no doubt, find 
many oppofers. This muff be the cafe. They are furprifing; 
have even fomething of the marvellous; and tend, in parti¬ 
cular, to deftrov errors hitherto confidered as inconteffable 
truths. 

XXXI. We, however, know that fenfibility is very weak 
In animals at the time of their birth; that it is gradually 
expanded with their organs; and, when come to its highelt 
degree, it begins to decreafe by infenfible gradations until it 
is at length entirely extinguifhed, when the animal dies. It 
is eafy to obferve thefe different degrees of fenfibility in ani¬ 
mals attacked by difeafes, or fubjedied to experiments of this 
kind. ' • 

XXXII. I might here add, that no naturalifi; is now igno¬ 
rant that the fmall eels which have been the object of my 
obfervations, and which are found in different kinds of the 
gall-nut, can pafs infenfibly from the ftate of death to that 
or life 5 die again, to be afterwards revived, if circumftances 
admit; and that the number of thefe different refurredtions 
Is fiill indetermined. It is more than twenty-fix years fince 
I publifhed, in different journals, the obfervations which con¬ 
firm thefe truths; and I have demonftrated, in the moft.evi¬ 
dent manner, that thefe fmall animals may be revived at 
pleafure; that they enjoy this lingular faculty as long as 
they are hermaphrodites, but that at the moment when they 
aflame a fex they return to the common law, and, when 
once dead, can no longer be revived. I have even found the 
means of giving them a fex at pleafure, and thefe means are 
thofe employed by nature for perpetuating their fpecies*. 

V. An 

* Thefe truths and feveraf others are explained and illuftrated in a 
Work, which I intend to publiih, on the life, death, and fenfibility of 
animals. This work, feveral fragments of which have been communi¬ 
cated, for more than twenty years paft, to different learned men in Europe, 
will be enriched with above zoo engravings, apd wifi form two large vo- 
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V. An Examination of C. Clouet’s new Procefs for 
making Caji Steel from Bar Iron by means of the Decom- 
pojition of Carbonic Acid. By David Mushet, Ejf 
of the Calder Iron Works 

IN the prefent extenfive (late of the iron trade in Britain, 
which exceeds in that manufacture alone the collective exer¬ 
tions of all Europe, every difeovery which may lead to elu¬ 
cidate the principles of this art, and place them upon a per¬ 
manent foundation, or which may remove thofe local difad- 
vantages, the inevitable confequence of the ufe of pit-coal, 
become highly interefting. To counteract the inferior effeCts 
produced by this otherwife invaluable combuftible in the 
converfion of call into malleable iron, and to produce Britifh 
bar iron equal in quality for all purpofes, heel-making in¬ 
cluded, to the foreign fabrics, would be an attainment of 
much national importance. Multiplied beyond precedent 
have been the modes devifed within the lad fifty years m} but 
as they have been merely modifications of each other, with 
no effential change of principle in the operation, the reiults 
have been confequent to the unvaried nature of the means- 
Every new idea, therefore, ought to be feized with eagerneTs, 
accurately examined, and put to the teft of experiment. Ul¬ 
timately great improvement may be drawn from a hint loofely 
thrown out, or even derived from experiments, which, though 
at firfl fight engaging, may neither carry with them convic¬ 
tion of principle, nor be productive of eventual utility. Im- 
preffed with a full conviction of thefe truths, the procefs for 
converting iron into heel, communicated by the French che- 
mifts in the Journal des Mines, No. 45, appeared to me de¬ 
fending of a fair examination. To this procefs I alluded in 
my laft communication, and to it I (hall now particularly 
attend. 

The report of citizens Guyton and D’Arcet to the French 
National Inftitute, announcing this difeovery, fets forth, 
that C. Clouet, among other inventions, had devifed a 
method of converting iron into heel by means of the de- 
compofition of the carbonic acid in lime. To prove this, 

lumes in quarto. 1 have need only of a few moments of philofophic lei- 
lure to put the laft hand to it; but, can I hope for it after having been 
persecuted with as much injuftice as barbarity > 

* Communicated by the Author.—In Mr. Mulhet’s paper given in 
our laft Number, Vol. xi.- p. a89, line 16, for Jiate of fteel, read Jbale 
offteel, 

fevera} 
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feveral experiments are detailed with a degree of minutenefs 
bordering upon demonftration. 

The report ftates, that a T~d part of carbon is fufficient to 
convert iron into heel : a quantity of it, equal to -J-th of the 
weight of the iron, gives a quality of fteel more fufible but 
ftill malleable; but beyond that term it approaches to call 
iron, and has no longer fufficient tenacity. By increafing 
the tlofe of carbon you increafe the fufibility, and it paffes at 
length into the ftate of gray caft iron. 

In purfuance of the proportions here laid down, we find 
the report prefcribes, that a mixture of carbonate of lime and 
argil, comprifing a-gds the weight of the iron, muff be em¬ 
ployed, viz. i-3d the weight of the iron of carbonate, and 
the fame proportion of argil. Thefe are to be introduced into 
a crucible along with fragments of iron, expofed to heat for 
a time fufficient to effedi fufion, and that the refult will be 
found fteel. , 

That C. Clouet applied the proportion of j-qjd of carbonate 
of lime, from a calculation of the quantity of carbonic acid it 
contained, and thence the quantity of carbon difen gaged by 
its probable decompofition, will appear very evident from an 
analyfis of the experiments performed by citizens Guyton, 
D’Arcet, and Vauquelin. 

The quantity of iron operated upon in this experiment 
was 6914 grains. Admitting, according to Clouet, that 7\d 
part of carbon was fufficient to convert this quantity into 
fteel, then 216 /V grains of carbon are requifite for this pur-, 
pole. We find that one-half of the flux ufed amounted to 
5304 grains of carbonate of lime. If we fuppofe this united 
with 36 per cent, of carbonic acid, then the refulting quantity 
of acid will be 829^44 grains. Granting, according to La- 
voifier, th^t the component parts of carbonic acid are 72 of 
oxygen and 28 of carbon, then by the following formula we 
, 820*44 x 28 r . . 
have -—-- = 232*5 grams or carbon, nearly. Grains. 

Contained in this portion of lime . - 
Quantity of carbon neceffary to fteelify the iron at 

the rate of fd part 

1 
This fmall difference is eaflly accounted for bv fuppofing the 
lefs difference to have exifted as to the quantity of carbonip 
acid contained in the lime ufed by'Clouet. 

I think it probable, from the coincidence here pointed out, 
that the other proportions of Clouet., were fixed by the fame 
ftandard of calculation; at Icaft, the detail of experiments 

which 
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which t fhali bring forward relative to the various parts of 
this theory, as formerly hated, will bear certain evidence 
that the whole had been founded upon one feries of experi¬ 
ments, the juftnefs of which may be gathered from what 
follows. Grains, 

Exp. I. Four pieces of malleable iron, Weighing 145/ 
were introduced into a Stourbridge clay crucible, and 
the following mixture added, being the exa£t propor¬ 
tions pointed out by Clouet 

1-3d of Baigrochan raw lime, or 486 grains; 
1-3d of Stourbridge clay (old pot), or 486 grains. 

The pieces of iron were imbedded in, and completely 
covered by, the mixture of earths. The crucible wag 
expofed for 35 minutes to a high heat, when .the mix¬ 
ture was fuppofed to be reduced. The refillt was a 
fine dark green glafs, tranfparent towards the edges, 
covering a perfect regulus of metal. Upon clofe exa¬ 
mination, a few traces of imperfect cryftallization were 
vifible upon the upper furfaee. The under furface was 
marked 'with deep pits or honey-combs, but nothing 
Which betokened any great degree of divifion having 
taken place while the metal was fluid.—This product 
weighed - - 1437 

Loft in fufion 20 
equal to part the weight.of the iron introduced. From 
the dark colour of the glafs I inferred that a quantity of iron 
equal to the deficient weight might eafilv be ditfuled through- 
out the mats. 

The quality of this metallic button was minutely examined, 
and the following charadferiftics rigidly afcertained : 

The mafs was partially cut acrofs with a chifel, and with 
difficulty broken cold over an anvil. The frablure difplayed 
a confiderable quantity of fibre ; a few imperfebf granulations, 
of no determinate form, were alfo vifible, but pofiefied of a 
(mall degree of comparative luftre. One-half of the button 
was forged at a cherry heat. It drew into a fquare fhape with 
facility; but the abfion of the hammer, even at this low 
heat, exprefled a confiderable number of fparks. The folidity 
of the bar, notwithftanding the fufion, was far from being 
complete. At a high red heat, a flight hammering diffipated 
the particles of metal like caft iron. 

One end of the bar was plunged into water at the ordinary 
heat for fteel. This produced no alteration, and the bar bent 
feveral times without breaking. When again hammered, it 
was plunged at a bright red ; the furface then (haled a little, 
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and, upon being touched by the file, felt perceptibly harder. 
The fradture of the piece thus hardened was of an open re¬ 
gular grain, approaching fomewhat, in point of colour, to 
malleable iron. A fradture from the unhardened part of the 
bar was precifely that of bar iron made in the puddling pro- 
cefs; a dark biueifh fibre breaking fhort acrofs, without tear¬ 
ing; out in groups. But before I allowed myfelf to draw any 
conclulion from this experiment, i deemed it necefifary to 
repeat it as follows : 

Exp. II. The quantity of iron now operated upon Grains, 

was - - - - 1331 
To which were added i-3d of the fame carbonate of 
lime, or 443 grains; of Stourbridge clay (old 

P°t), 443 grains. 
This mixture was arranged as in No. 1. The cru¬ 
cible was introduced into the furnace, and in 30 mi¬ 
nutes I judged the fufion entire. A metallic button, 
as in No. 1, was found, beneath a dark green glafs, 
which weighed ' - - - 1313 

Loft in fufion 39 
equal to yf th part of the original quantity of iron introduced. 

The glafs obtained in this experiment, upon comparing 
fragments of equal thicknefs, was found one (hade lighter 
than in No. 1. The upper furface of the metallic button 
exhibited a more perfect approach to cryftallization than in 
No. t. This fuppofes a more perfedt fufion had been ef- 
fedted. The under furface contained one large pit, the in¬ 
terior furface of which was ftrongly marked with a fireaky 
cryftallization. The fradture was aifo brighter, and the grain 
more difiindtly formed than in No. r. 

A bar forged from one-half of the button drew into a 
fhape at a low red heat. At a white heat it flood a few 
blows; but, in returning through the intermediate heajs, 
dillipated like hot land. A fragment well hammered, and 
plunged into water at a low red heat, exhibited no {hale, 
and bent eafily over the anvil. When plunged at a bright 
red heat, a fair proportion of {hale turned up. The piece 
then felt fimilarly hard, under the file, with No. 1. The 
hardened fracture was open, diftindtly granulated, and bright. 
A fradture of the unhardened part of the bar was biueifh, 
tough, without grain ; nearly two fhades lighter in the colour 
than No. 1. This circumflance, along with others formerly 
mentioned, was moft probably derived from the fuperior 
degree of* fufion which the product underwent. 

The ‘ ame experiment was feveral times repeated with 
. ’ "V v nearly 
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nearly fimilar refults as to lofs of iron. The quality of the 
metal was found invariably the fame. I therefore deemed 
myfelf warranted to draw the following conclufion, that with 
the quantities of mixture prefcribed by the French chemifts 
for converting iron into heel, I had not been able to obtain a 
product which, under the various tefts, exhibited the proper¬ 
ties of call heel. But, from the refult of the foregoing expe¬ 
riments, I did not think mvfelf at liberty to infer, that al¬ 
though the ufual marks of heel had not been perceptible, 
heel could not be formed in this way. Aware that carbonates 
of lime differ much in their refpeCUve quantities, of carbonic 
acid, and proceeding upon the fuppofition that the carbonate 
ufed by C. Clouet might afford a greater quantity of carbon¬ 
aceous matter, I refolved to make up in quantity of earth 
what probable deficiency might have arifen from an inferior 
quantity of carbonic acid.—To afcertain this point, I made 
the following experiment: Grains. 

Exp. III. I ufed of fmall pieces of iron - 1342^ 
To which were added 4 of carbonate of lime, or 671J. 
grains ; \ of Stourbridge clay pot, 671-f grains. 
The quantity of carbonate here ufed exceeded that em¬ 
ployed by Clouet iu the proportion of 9 to 6, and ought 
to have given out to theiron, every thing elfebeing alike,' 

a portion of carbonaceous matter equal to —^ths the 
I lK 

weight of the iron employed. This mixture was 
fufed in 38 minutes, and, as ufual, a metallic button 
found under the fufed earths which weighed - 1325*; 

Lofs equal to 7Lth part of the weight of the iron fufed 17 
The glafs appeared to be a minute fhade lighter than No. 2. 
The upper furface pofleffed a few imperfect radii, a com¬ 
mencement of the ufual cryffallization. The under fur- 
face was fimilarly pitted with No. 1 and 2; and no altera¬ 
tion of quality could be inferred from the external cha¬ 
racter of this button. The fraCture of it when broken was 
entirely fibrous, and tore afunder fomewhat like lead. Under 
the hammer it cracked lefs than did the former two. It was 
next double-welded, and drawn a fecond time; cracking a 
little, and throwing off a few fparks. In hardening, and in 
every ftage of the fubfequent examination, I could deteCl no 
circumffance that would warrant the fuppofition of one addi¬ 
tional atom of carbon being in combination with this iron 
beyond that pofleffed by Nos. 1 and 2. The property of its 
Handing a higher heat, and exhibiting a tougher fraClure, are 
circumftances rather the reverfe, but which a more attenu¬ 

ated 
1 

/ 
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iy I conceive^ fatisfa&orlly ac- 

Grains. 

is 

ated or lefs perfedt fufion will 
count for. 

In order further to elucidate this fubje$:, now pregnant 
with doubts as to the efficacy of the carbonic acid, 

Exp. IV. was performed as follows: 
Iron introduced 

Carbonate of lime - 930 grains, 
Stourbridge clay pot - 930 grains : 

this proportion being of each of the mixtures 5-8th& 
the weight of the iron, and to C. Clouet’s proportion 
as 6*25 to 3*33 ; nearly double-. %Froni this mixture* 
Hill following his calculation, fhould have been ob¬ 
tained fbe'el, approaching to call iron in point of fa- 
turation of carbon. 

The fufion was completed in 32 minutes, and a 
very perfect cryftallized button of metal was produced, 
which weighed - - - - 1434 

Loft in fufion 34 
equal to ~th part of the original weight of iron introduced. 

The glafs now obtained was darker by a marked (hade than 
that obtained in experiment No. i. This circumftance, and 
the in created quantity of glafs, may in fome meafure account 
for this experiment lofing more iron than any cof the former. 
The external figure and denfity of this m.eLTiC button was 
in noway altered from the former refults. It underwent the 
fame minute examination as did buttons Nos. 1 and 2, and 
in no inftance afforded the lealt perceptive difference in point 
of quality. 

Exp. V. was performed as follows : Grains, 

Iron introduced - - - 1307 
Carbonate of lime - 1960 grains, 
Stourbridge clay pot - i960 grains. 

This quantity exceeded that of C. Clouet’s in the pro¬ 
portion of 3 to *666, and of coUrfe contained nearly 
five times the quantity of carbonic acid. This ought 
to have afforded a refult in gray call iron. 

The fufion was completed in 30 minutes, and a 
metallic button, as ufual, obtained decumbent to a 
very ponderous inafs of glafs, and weighed - 1275 

Loft in fufion, equal to ~th part of the weight of the iron, 32 

The glafs obtained in this experiment, upon comparifon, 
WTas found to be exadtlv the fame with No. 1. The great 
deficiency of weight, in the proportions of 40 to 73, may be 

accounted 
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accounted for by taking into confideration the extra quantity 
of earths introduced, and fufed in contadt with the iron. The 
vitrid raafs had imbibed as large a fhare of the colouring 
principle, from whatever fource derived, as that in the firfti 
experiment, where not above i-5th part the weight of the 
earths were ufed to a nearly fimilar portion of iron. The 
metallic button now produced was fubjedted to the fame tefts 
with the former, and refults exadUy fimilar in every ftage of 
the examination were obtained. 

The refults of the foregoing experiments, I conceive, will, 
with fafety admit of the following deductions : 

That in treating malleable iron with any of the foregoing 
proportions, of an equal mixture of carbonate of lime and 
fome vitrified Stourbridge clay-pot, refults in fufion are ob¬ 
tained the qualities of which differ fo little from each other, 
that no change feems to be derived from altering the propor¬ 
tions of the earths prefcribed: That in no fhape nor form 
does iron in this bate approach to what is commonly under- 
flood to be fleel; nor can it, in any cafe where elafticity, edge, 
and polifh, are requifite, be ufed as a fubftitute For it. 

It might, however, prove a curious fubjedl of inquiry, and 
in the end be produdtive of confiderable utility, to inves¬ 
tigate the principle of alteration that takes place in this 
procefs. The iron lofes in weight from T~th to -^th part, 
depending moft probably, in fome meafure, upon the quan¬ 
tity of earths ufed. If the deficiency confifts of iron alone, 
there can be no reafon affigned why the reful ting button 
of metal fliould be fo completely altered in its properties. 
This becomes deprived of its malleability when heated be¬ 
yond a bright red, and particularly of the property of weld¬ 
ing. It acquires additional foftnefs when cold; and in that 
ftate will flatten aftonifhingly, without rending, or exhibiting 
the finalleft crack. 

C. Clouet, in fufing iron and glafs, attributes to the latter 
the property of combining with the former. Were a com¬ 
bination of earths with iron fuppofed in the prefent cafe, this 
would naturally add to the weight of the product, unlefs a 
greater quantity of iron united to the glafs than left the glafs* 
to unite with the iron. Again, this iuppofition involves the 
exertion of a double affinity, wherein a preference of predif- 
pofing caufe cannot be attributed to the one more than to 
the other. It will therefore remain for experiment to decide 
whether the alteration in quality of the iron is occafioned by 
an aflumption or a lofs of principle. 

Exp. VI. Before I finifhed this part of the examination of 
Vol, XII, C C. Clouet’s7 
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C. Clouet’s procefs, I deemed it of importance to make the 
experiment that follows: Grains. 

Iron introduced - IS99 
Carbonate of lime, the fame as formerly ufed, 1399 grs. 
From this mixture, by fufion, was obtained a very 
denfe mafs of iron, peffefled of a fmooth radiated fur- 
face, different in every external feature from the reguli 
obtained in the former experiments. It weighed I3I7 

Loft in fufion, equal to Tyth part the original weight, 82 
This extra lofs of metal, however great, appeared ftill more, 
fo upon breaking the button, and detecting in its interior a 
confiderable portion of incorporated glafs. From the appa¬ 
rent quantity found in this ftate it may be fairly prefumed 
that Tyth part the weight of the iron employed had difappeared 
in the fufton. The glafs, in point of colour, was green, ap¬ 
proaching to black; its fracture, in point of luftre, refembled 
the polifti of fine black marble. 

Upon fubjecting part of the metal now obtained to the 
hammer, it was found foft in the extreme when cold, but 
in no ftate would ftand the eft'edt of flight hammering beyond 
a low red heat. A piece beat out, heated pretty high, and 
plunged into water, turned up a rich and uniform fhale, fa 
as to make its furface refemble tin; but the fame, when at¬ 
tempted to be broken, bent feven times before it parted. The 
grain then, far from refembling the elofe uniform grain of 
caft fteel, prefented a filky fibrous appearance. In this re- 
IpeiStit differed materially from the refults obtained in the five 
former experiments. A bar, T?,ths Iquare, plunged hot into 
water, and luftered to cool flowlv, had alfmned a partially 
cryftalhzed fracture, refembling forne varieties of American 
red-ftiort bar'iron. In feeking for a folution of the phseno- 
mena which appeared in this experiment beyond thofe in 
the former, it may be fuppofed, upon the principles of the 
theory advanced by C. Clouet, that the fuperior denfity of 
the button was in confequence of a greater degree of divifton 
in the fluid; that this, in part, might be occafioned by the 
oxygen fet- free by the decompofition of the carbonic acid : 
that part of this oxygen might leize upon the iron, and, while 
thefe conveyed an unulual degree of colouring principle to the 
glafs, might at the lame time account for the great deficiency 
of metal. 

This lubje£f, of the g reate ft importance to a juft theory, 
of the component parts of the various modifications of iron, 
will meet a copious inveftigation hereafter. Suffice it for the 

prefent 
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preFent tb draw the following cortclufion, warranted by the 
foregoing experiment: That when equal portions of iron 
and carbonate of lime are fufed together, a metallic button 
is the refult, even lefs allied to fteel than the products of 
experiments Nos. 1, 2, 3, 4, 5. 

The iron ufed in thefe experiments was drawn down from 
a bar of excellent Swedifii iron, a fragment of which was al¬ 
ways put in competition with the products obtained by fufion. 
In thefe, the only appearances that indicated fteel were, 
dialing, and (lightly hardening when plunged hot into water. 
Both of thefe properties were, however, much more con- 
fpicuous when a piece of the unfufed bar was fubjeefed to 
the fame tefts. In fliort, all good foreign bar iron, when (imi- 
larly treated, is fufceptible of the fame difplay of properties. 

It may be here proper to obferve, that the carbonate of lime 
ufed in thele experiments was the fame throughout; that, 
after being dried in a temperature of 180° of F. it yielded in 
diftillation 39 per cent. of carbonic acid. 

VI. On the Strength of Acids, as Indicated by the Specif c 
Gravity, and by the Areometer of M. Baume. By Ro¬ 

bert Bingley, Ejq. King's Ajfay Mafer, Mint, 
London. r • 

SIR, 
To Mr. Tilloch. A° A lXy ' Tower, Jan. 23, 1802. 

S I do not remember to have feen any table (Lowing the 
correfpondence between the fpeeific gravities of acids and the 
degrees of the pefe-liqueur (areometer) of Baume, and as I 
am poffefled of a good inftrument of Baume’s, and have exa¬ 
mined the nitric acid of different fpeeific gravities, and made 
a companion with the above inftrument, 1 am enabled to give 
a fufftciently accurate idea of what ftrength of acid is meant 
when Baume’s areometer is quoted. 1 remember, a few 
years ago, being much at a lofs to underhand the power of 
acids exprefted by the French chemifts according to Baume, 
and made many inquiries amongft our chemifts without ob¬ 
taining the information wifhed for; and as the experiments 
made on the continent are generally deferibed according to 
the areometre de Baume, and much read in this country, I 
have annexed a table of thofe various degrees of nitric acid 
which have been examined and compared with the French 
inftrument; and if you think them worthy a place in your 
Philofophical Magazine, you are welcome to infert them. It 
is not pretended .that this fealeis accuracy itfelf, though I am 
confident it will be found fufficiently fo for moft purpofes; and 

C 2 it 
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it is furely very effential to have a clear idea of the power and 
ilrength of an acid ufed in various metallic folutions. 

This companion was made in September laft, and the 
temperature about 60. Having a (lock of acid of the fpecific 
gravity 1435, a little diftilled water was daily added, and 
the gravity taken the day after each addition of the water; 
then the areometre de Baum? was immerfed with the follow¬ 
ing correfpondence. It will be eafy to underhand and cal¬ 
culate the degrees of Baume both above and below thofe al¬ 
ready compared and examined. . I had no acid of higher 
gravity than 1435, nor did I defcend lower than 1150; which 
is a-weaker acid than ufed in mofl metallurgic operations. 
The areometer, or pefe-Uqueur, is graduated from o up to 50. 

Specific Gravity. Strength by the 
W ater taken as 1000. Areometer. 

M35 45 
1416 43 
1400 42 

j383 41 
1367 40 
'358 39 
1350 : 3^ 
1343 37 
3 333 35 
1312f 35 
13°° j 34 

i 1283 32 
i i^75 31 

1267 30 
1250 29 

1 1233 28 
1216 2 6 

j 1167 20 
1150 18 

VII. Obfervations 071 the Plant by which the Indians of Ame¬ 
rica preferve them]elves from the Bite of venomous Serpents. 
Communicated to Count Hum ford by Do?i Pedro d’Or- 

eies y Vargas 

TP 
JL HE abundance of venomous ferpents found in the 

warm diftri&s of America has rendered it neceffary for the 

* From the Blbllothcque Briiannique, by Profefior Pi&et. 

unfortunate 
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unfortunate Indians and negroes, who traverfe the woods 
ahnolt always barefooted, to l’eareh out the. moft efficacious 
remedies for the difagreeable efifefts produced by the bite of 
thefe animals. Of the remedies hitherto difcovered, none is 
equal to the juice of a plant of the creeping kind called'vejuco 
du guaco; for it not only cures the maladies arifing from 
the bite of ferpents, but preferves from thefe effedls thofe who 
have drunk of it before they are bitten; fo that the negroes 
and Indians acquainted with this plant, lay hold, with their 
naked hands, of the moft venomous ferpents without fuftain- 
ing any injury from them. This knowledge, of which they 
formerly made a great myftery, gave them much importance 
in the country; and there is no doubt that they gained a 
great deal of money, both from thofe who were bitten hy 
ferpents, and from thofe who wrere delirous, through curiofity, 
to fee them handle thefe dangerous animals. 

Being born in the kingdom of Santa-Fe, belonging to 
South America, I had often heard the inhabitants boaftlig 
of the great ability of thefe negroes, whom my countrymen 
call empirics. But as in the capital, where I was educated, 
which lies in a cold diftridt, there are no venomous ferpents, 
I had no opportunity of feeing any till the year 1788, when, 
being at Margerita, I heard of a Have who had a great re- 
putation as being invulnerable to ferpents, and who belonged 
to a gentleman of that place. As I was refolved to examine 
him myfelf, I begged his mailer to fend for him, with a fuf- 
ficient provifion of ferpents; which he readily confented 
to do. 

On the 30th of May, the fame year, the negro came to 
the houfe where 1 refided with one of the moft venomous 
ferpents of the country, which he had put into a calabafh; 
a bind of veil'd employed by thefe people for the fame pur- 
pofes as bottles are employed in Europe. Having informed 
him that I was defirous of feeing a fpecimen of his talents, 
he replied that he was ready to gratify my curiofity, and, 
taking the ferpent from the calabafh, handled it with fo 
much confidence and compofure, that I imagined he had 
previously deprived it of its teeth that contained the poifop. 
I therefore caufed him to open its mouth: but I faw that it 
ftill had its teeth ; and was convinced that the negro poiTefled 
forne fecret for Toothing it, for it appeared as tame and harm- 
lefs as the moft innocent animal could have been. After a 
long converfation with the negro, of whom I afked feveral 
queftions, to which he gave the molt pertinent anfwers, I 
informed him how much I ffiould be gratified if I could be 
enabled to handle ferpents with the fame fecurity; and* find- 

C 3 ir.g 
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mg that he was not averfc to procure tne that fatisfa&ion, I 
offered him a recompenfe, with which he feemed fatisfied. 
Next morning he returned with the leaves of the plant in 
queftion, which he moifiened, and, having bruifed them in 
my prefence, made me drink two large fpoonfuls of the juice, 

He then made three ineifions between my fingers in each 
hand, in which he inoculated me with the fame juice: he 
performed a fimilar operation on each foot, and on each fide 
of my breaft. When thefe operations were finifhed he inr 
formed me that I might lay hold of the ferpent. I made 
feveral obfervations to him in regard to the'dilagreeable con- 
fequences to be apprehended in cafe I fhould be bit by the 
animal; but finding that he feemed confident in his (kill, 
I refolved to take it into my hands without any fear; which 
I did feveral times, the animal never making the leaft attempt 
to do me any injury. One of the individuals, however, whQ 
were in the houfe, being defirous to run the fame rifle, was 
bit by the ferpent the i’econd time he took it in his hand; 
but without any further inconvenience than a flight inflam¬ 
mation in the part. 

Two of my domeftics who had been alfo inoculated, en«? 
couraged by this firft attempt, wept out into the fields and 
foon brought with them another kind of ferpent, equally ve¬ 
nomous, without fuflaining any hurt from it. In a word, \ 
have caught feveral fince that time without any other pre¬ 
paration than that of having drunk a little juice of the vejuco. 
du guaeo; an,d after repeating thefe trials, either on my- 
felf or my domeftics, and always with the completed fuc- 
cefs, I refolved, in 1791, to give a memoir on this remarkable 
antidote in a periodical paper published every week atbanta- 
Fe. I added a description of the plant, and every thing that 
appeared to me necefiarv for rendering public and general 
this difeovery fo ufeful to mankind. An account of all my 
experiments, and of the pelions who were prefen t, will be 
found in that paper, dated Sept. 30, 1791. 

I fihall here only obferve, that the tradition current among 
the Indians and negroes of the vice-royflrip of Santa-Fe, re- 
fpedting the manner in which the virtue of this plant was 
dilcovered, is as follows A bird of the kite kind, deferibed 
by Catefbv under the name of the ferpent?bawk9 feeds chieflv 
upon brakes jn the hot and temperate regions of that part of 
America. This bird has a monotonous cry, fometimes very 
difagrceable by its repetition, which imitates the articulated 
word guaeo, on which account the inhabitants have given it 
that name; and thefe people fay, that when it cries it is to 
call forth the ferpents, over which it exercifes a certain kind 
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of authority. They add other extravagant fables: but it is 
certain that the guaco purines them wherever it finds them ; 
and that the Indians and negroes, who fpend the greater part 
of their time in the fore ft s and open fields, aflert, that to take 
them with more fafety they prepare themfelves by eating 
fotne leaves of the plant in queftion. This may be true; 
they may have difcovered the virtue of it, and experienced it 
with fuccefs. In this cafe, as in many others, the inftindt of 
animals has been of ufe to us. 

In regard to the plant, its genus has not yet been 
clafted in any book of botany I have ever feen; and for 
that reafon I {hall venture to give a defcription of it as 
well as I can, taking advantage of the memoir above men¬ 
tioned. The root is fibrous, and extends in every direc- 
tion. The Item is ftraight, perfectly cylindric when the 
plant is tender, but when old becomes pentagonal, that is to 
fay, acquires falient angles. The leaves which grow on the 
ftem ftand oppofite to each other; are fhaped like a heart; 
have a dark green colour intermixed with violet; are fmooth 
on the lower fide, rough on the upper, and fomewhat vel¬ 
vety : its corymbiferous flowers are yellow, flofculous, and 
have four fieurons in each common calyx. The corolla is 
monopetalous, infundibuliform, with five indentations; and 

.contains five ftamina, united by antherre in the form of cy¬ 
linders, which embrace the ftyle. The ftyle has a ftigma 
deeply divided, and the calyx contains feveral broad feeds, 
each with a filky aigrette. 

• O. , # 
The plant is vivacious, and is found in the hot and tem¬ 

perate regions of the vice-rovfliip of Santa-Fe; it is, in ge¬ 
neral, fond of growing on the borders of rivulets and in ftiady 
places, rather than in the open plains. Nature has not pro¬ 
duced it in the elevated or cold diftridts of this continent; 
and for this reafon, no doubt, that its virtue would be ufelefs, 
as there are no venomous ferpents but in the countries where 
it grows. . * ' 

VIII, Account of a Jingular Method of hunting Wild Swine 
in the ijland of Sumatra* By Mr. John, Mifionary at 

Tranquebar * * ITranquebar, Feb. To, J797. 

N the kingdom of Siak, in the ifland of Sumatra, which 
lies oppofite to Malacca, there are two kinds of wild fwine: 
one kind live in the forefts on roots and fruit 5 their flefti is 

* From Der Gefe life baft Naturfnfcbender Fee unde zu Berlin Neue 
hr if ten, voi. ii» 
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exceedingly well tailed, but they are not numerous. The 
other kind frequent the impenetrable bullies and marlhes on 
the fea coaft, where they live on crabs and roots. They are 
not fo large as the European fwine, are of a grayer colour, 
and keep in large herds. The latter, at certain periods of the 
year, in herds of fometimes a thoufand, fwim from the one 
Side of the river Siak to the other, at its mouth, which is 
three or four miles in breadth, and return to the former at 
Hated periods. This palfage takes place alfo in the fmalt 
iflands, by their fwimming from the one to the other. On 
fuch occalions, thefe Twine are hunted by a tribe of the Ma¬ 
lays, who are not Mahometans but heathens, and who are 
held in great contempt by the other Malays, who will neither 
fuffer them to inhabit among them nor to approach them. 
On this account they were obliged formerly to live.more at 
fea than on land, in fmall boats covered with mats, until the 
king of Siak lately permitted them to ellablifh tbemfelves in 
the uninhabited diftriCts on the Tea coall. They are called 
in the Malay language the Salettians, and by the Dutch the 
Lard Malays. They are better m$de and of a brighter 
colour than the other Malays; have only one wife each, 
whereas it is well known that the other Malays admit of 
polygamy. 

The women are faid to be remarkably well made, and to 
retain their charms much longer than thofe among the other 
Malays and inhabitants of the fea coaft; fo that at the age 
of forty they look as well as the latter at twenty. They go 
half naked, and wear only a piece of cloth wrapped round 
their loins, which hangs down to theii* knee. They are 
much addiCled to ftrong liquor, particularly arrac; and when 
they fee an European veffel, their firft inquiry is after that 
beverage, for which and tobacco they give every thing they 
have, and fometimes even their daughters and neareft con¬ 
nections, to be kept for a certain time as fervants, but not 
Haves. They are much more attached to the Dutch' than to 
any other nation, and have the greateft intercourfe with 
them. They are much afraid of other nations, and particu¬ 
larly the Malay pirates, becaufe the latter carry them away 
and fell them as Haves. 

On fuch occalions they defend tbemfelves with great 
bravery by means of flings, with which they hit a mark very 
accurately at a great diftance. They can ufe alfo, with great 
dexterity, a Tort of javelins made of very hard wood, with 
which they can flrike filh at a conliderable diftance at the 
furface of the fea. When thefe javelins are to be ufed againft 
robbers, they harden the points of them in the fire, and dip 

them 
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them in lemon juice, by which means the wounds they in¬ 
fill prove highly dangerous, and often mortal. 

Some of the Salettians inhabit alfo feveral fmall iflands? 
not frequented by the other Malays, which lie in the ftraits 
of Sinkapoar; but thefe are not fo civilised as thofe who live 
near Siak, and often while out fifhing, or hunting: fvvine, 
carry off many Portuguefe and other fiffermen, whom they 
fell as Haves. ^ 

They hunt the fvvine at fea at different periods, when thefe 
animals, through natural inftin£t, emigrate as above men¬ 
tioned.. The Salettians, on thefe occasions, fmell the fwine 
long before they fee’ them, and make ready their boats. 
They then fend out their dogs, which are trained to this 
kind of hunting, along the ltrand, where, by their bark¬ 
ing, they prevent the fwine from getting on fhore to 
conceal themfelves in the buffes. During the paffage, the 
boars go firft, and are followed by the female fwine and the 
young ones,- all in regular rows, .each refting its fnout on the 

iwimmmg m rump of the one before it. Thefe animals, f 
long rows clofe to each other, form a very lingular fpedtacle. 

The Salettians, men and women, meet thefe fwine in 
their fmall flat boats. The former row, and throw large 
mats, made of the long leaves of the pandamus odoratijjima 
interwoven through each other, before the leader of each 
row of fwine, which {till continues to fwim with great 
ftrength ; but, foon puffing his feet into the mat, gets fo 
entangled that he can no longer move them, or moves them 
only in a very flow manner. The red of the row, however, 
are neither alarmed nor difconcerted, but keep clofe to each 
other; and none of them leave the row, or the petition in 
which they are placed. The Salettians then endeavour to 
row towards them in a lateral direction ; and the bufinefs of 
piercing the fwine is configned chiefly to the women, each 
of whom is armed with a long large javelin, in the form of a 
fpontoon, headed with iron, and with which they ftab as 
many of the-fvvine as* they can reach, always drawing back 
the weapon. JBefides this inftrument, they have -alfo a 
number of fmallcr javelins, about fix feet in length, without 
iron points, which they carry in their arms, and which they 
throw to the didance of 30 or 40 paces, in inch a manner 
as to kill thofe which they cannot reach with the long javelin. 
As it is impoffible for them to throw mats before all the rows, 
or to kill all the fwine in fo ffort a time, the reft of thefe ani¬ 
mals fwim off in good order, and in regular rows, towards 
the place where they are taught by indindt that they (hall 
dud better nourifhment, and for this time efeape the danger 

dll 
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till they return to their ufual place of reftdencc. As the 
fwine which have been pierced float every where around, 
they are picked up and put into larger boats, which follow 
for that purpofe, ’ 

If thefe hunters fall in with any veflels belonging to the 
Chinefe, of whom a great many are fettled at Malacca, and 
who on fuch occafions become ready purchafers of their 
booty, they fell to them their fwine, and receive for thofe 
that have an inch and a half thicknefs of lard on the bread: 
at the rate of a piafter a-piece. It may readily be believed 
that none of them are purchafed by the Malays; for, being 
Mahometans, they abhor fwine’s fled?, and, confequently, 
thefe pagan fwine-hunters; to whom they do all the mifchief 
they can, bv deftroying their huts, robbing them of their pro- 

, perty, and often affaflinating them, without ever being called 
to an account by any one for their depredations. 

Of the fwine which they cannot fell, they firft cutoff the 
head; they then fkin them and cut them up, chiefly for the 
fake of the lard, but fave as much of the flefh as may be ne- 
ceffary to feed their dogs, and throw the reft into the fea. 
They then row their boats, laden with lard, to a folitary 
place on the coaft unfrequented by the Mahometan Malays, 
where they melt the lard, and preferve the greafe in large 
earthen veflels, or hojans, which are manufactured in Siam. 
This greafe they fell to the Maki Chinefe; and it is ufed not 
only by the common people inftead of butter, as long as it is 
not rancid, which is feldom the cafe in Malacca, but alfo 
for burning in their lamps inftead of coco-nut oil. 

IX. Inquiries into Coloured Lights by a Collation of the Ex¬ 
periments and ObJ'ervations made by Sir Ifaac Newton on 
that Subject; together with J'ome additional ones. By 
Governor Pownall*. 

SI 71, 
To Mr. Til loch. 

SEND vou my paper on coloured light; an hypothetic 
theorem inflituted to prove, not affuming to have proved, 
that there is but one primary colour in our folar fyftem, and 
that all the reft in the prifmatic image are, on one fide of the 
fcale, only gradations of that colour towards pure light; and, 
on the other fide -the fcale, merely degradations from light 
towards the aClual abfence of it; and that green exifts only 
as an intermediate compound between the two, 

* Communicated by the Author. 

The 
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The procefs of this theorem is founded on the experiments 
ablually made by Sir Ifaac Newton, and on fome further 
experiments and re atoning, which his quaaries fuggeft. 

I with this imperfect attempt may excite fome real philo- 
fophers to take up this point of inquiry, 

IT appearing from Dr. Herfehel’s obfervations, publifhed 
in the Philofophical Tranfablions 1796, that the folar light 
does not proceed from the fun as an igneous body, but appa¬ 
rently from inflammable and inflamed vapours floating on 
the furface of its atmofphere ; and it having been long known 
that this white lucid light could be decompofed into a num¬ 
ber of coloured rays, each homogeneous, as has been fup- 
pofed ; each “ originally endued,” as Sir Ifaac Newton fays, 
i(with its refpebtive colour;” or, as he otherwifeexpreffes the 
fame fa£t *, (e with that which each is originally difpofed to 
exhibit;” it occurred to my mind, on reading this in the year- 
1797, that thefe obfervations of Dr. Herfchel, if finally found 
to be true in nature, and followed up by an indu&lion of 
combining fabts, might lead to a difcovery of that property of 
light which hitherto appeared to me to be inexplicable, at 
lead; unexplained, viz. that every the minuteft ray of which 
it confifts is a compound of feven, or three, principal primary 
homogeneous coloured rays, each originally endued with 
its relpebtive colour, as conftituent elements of this lucid 
white light. 

It occurred to me, that if fimllar coloured lights, arifing 
from the aerial inflamed vapours, or flames of bodies com¬ 
bined in our terreftrial atmofphere, fhould be found to obferve 
the fame refractions, and bv thefe refractions, as they never 
are purely homogeneous, fhould in their decompofition ob¬ 
ferve and be affected by the fame laws as operate on the folar 
light; the folar light may, by direCt analogy, be fuppofed to 
be only a compound of inflamed vapours taking the refpec- 
tive colours of their flame, and being endued with their re- 
fpeCtive refraCtions, according to fuch attractions as the re- 
fpebtive fubftances from which they arife are liable to. Whillt 
1 confidered this, I recollected that I had read in, and learned 
from, Sir Ifaac Newton, fpeaking of flame, according to an 
expreffion which he ufed at that time, as fmoke red hot,” 
that, “ according to the nature of the fmoke, the flame is of 

* There are fome phenomena in the different colours of the fixt frars 
which fpem to indicate that the coloured light of their fyfiem may differ 
from that of the folar one. 

various 
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various colours, as that of Sulphur, blue; that of copper 
opened with fublimate, green/'' &c. 

To inveftigate this analogy according as the various lights 
which come to our fenfes prefect themfelves to us, I here 
directed my inquiry, ift, To learn what colours the various 
inflamed vapours of terreftrial bodies combured in our atmo- 
fphere throw out: 2dly, Whether thefe colours were homo¬ 
geneous ; and if not, 3clly, How far they obferved fuch fhni- 
lar refractions in their decompofltion as the folar light doth. 
From the ground of a fpeculative opinion, which I have long 
entertained in my own mind, that,although the white lucid 
light of the fun is only a compound, yet light as light exifts in 
a lucid, homogeneous, elementary, while and uncompound¬ 
ed ftate, and only becomes otherwife by mixing or palling 
through oxygenous and other airs, or Inch vapours as refult 
from combuftion, and, by being fuffufed with the colours fur¬ 
nished by thefe, becomes lefs and lefs pure, and, consequently,, 
tainted with colours. I applied my obfervations fir ft to the 
eleCtric fpark. From the instantaneous and tranfient nature 
of this light, the decompofition could not be examined : it is 
known, however, that ele£lriclightpafled through an exhaufted 
receiver exhibits tremulous rays of various colours Somewhat 
limilar to the aurora borealis; fo that it comes out that this 
light is a compound. The next light which met my attention 
was that of the fparks of iron deflagrated m vital air. Although 
I could not examine this by experiment for the fame reafon 
as before, yet I may venture to pronounce that, this being 
nothing but the white heat of fufed iron, it mult be a com7 
pound light. The next was the very brilliant light of phof- 
phorus burnt in vital air, fo blazingly bright, that no eye 
can (land the flrft firoke of it. The next was the lucid 
light of camphor inflamed by fpirit of wine, whole blue 
may he fuppofed, in fonie degree, to tinge the brilliancy of 
the white: thefe decompofed into a faint fpectruin of the 
principal colours. The next was the light of Spermaceti 
burnt in Argaud’s lamp, _ wherein the fmoke is in great 
meafure eonfumed. This was faid by Dr. Franklin to come 
the neared to day-light of any other terreftrial light. This 
decompofes into red and yellow, Somewhat- greenifh as it 
runs into the blue. The flame of wax was the next light 5 
this has a fufiufion of yellow, and decompofes into a red and 
greenifli-yellow and blue. The flame of tallow was the next, 
which Sir Ifaac Newton calls yellow: this decompofed into' 
a red, a blueifh green, and blue. 

Frum the ground of a reafqn which will be given below, 
I begtui 
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I began in examining coloured lights by that of red-hot iron *, 
This viewed through a prifm decompofed into a deeply 
tinged red, and a deep blueifh-green only; the gradations of 
blue, if they are not abforbed in the deep green, are fo ra¬ 
pidly abforbed in darknefs as to be hardly if at all vifible. 

T had read in Lavoifier of a red light,* but was not able to 
afcertain the fa61: fome time after, I met with a pafla^e 
in a tran dated edition of La voider, inferted by the editor, 
wherein he mentions an example of a red light produced bv 
the vapour of ftrontian inflamed by fpirits of wine, and re- 
prefents it of a deep blood colour. In trials which I had ax?, 
opportunity of feeing, and of making myfelf, this light, which, 
mixed with the inflamed vapour, appeared to my eye to give 
out a light by intermitting flaflies tinged with rather a car¬ 
mine red; and I learn that nitrate of ftrontian gives to the 
flame of Ipirit of wine a bright carmine red. Dr. Gibbest 
fhowed me another inflance of muriate of ftrontian giving a 
fuffufion of red to the flame of fpirit of wine. Nitrate of 
lime, formed into the jalt called Baldwin’s phofphorus, does 
the fame. _ 

I am taught that nitre, diftilled with half its weight of Ad- 
phur, gives a yellow J acid liquor yielding red fumes. 

Hydrogen and carbon, united with oxygen in the con- 
flituent parts of animals and with azote in vegetables, 
form oil and fat: the flame of thefe is yellow or yd - 
lowifli, as the flame of fulphuric and bituminous bodies is 
blue fuflfufed with green ; the yellow of the former runs into 
reddifh fumes, the blue of the latter into greenifh fumes. 
The oleaginous parts, of bitumens being yellow, explains the 
reafon why their blue flame is difpofed to green,. Verdegris 
inflamed with Ipirit of wine gives out a green flame; but 
this decomposes into a red and blue, with an intermediate 
blue-green. 

Although thefe coloured flames and vapours are not ho¬ 
mogeneous, yet they oblerve, according to various -attractions 
which the aeriform fubftances, their refpedlive bales, are lia¬ 
ble to, the fame laws of refraction and decompofttion as the 
folar light doth, the primary colours of which are not them- 
Selves homogeneous. 

* Although there is no decided flame in this cafe, vet whoever views 
a piece of red-hot iron along its fides will fee a waving tremulous vapour. 

f I beg here to acknowledge the obligations I received from Dr- Gibbes, 
in the arrangements of any matters connc&ed with chemiftry which X had 
occafion to refer to. 

X It may be worth noticing, by the by, that as this yellow liquor gives, 
in jts aeriform Hate, a red fume ; fo fulphur, yellow ;n its lohd form,"gives 

.out, in. its aeriform ft ate, a blue flame. 

As 
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As fubftances acidified by oxygen u differ from each other* 
only according to the feveral natures of the oxygenated of 
acidified bares/’ why may not this be the cafe of coloured 
flame or vapour ? Their colour differs only according to the 
nature of the bafes thus illuminated by their combination 
with light. 

In examining and obferving upon thefe fafts *, both by 
prifms and lenses, in this comparative view, it appeared thele 
terreftrial coloured flames and aeriform vapours combined in 
our atmofpheric air, obferve the fame laws of refraction and 
decompofition as the folar light in every inftance which can 
be brought under experiment. And {'hat, as the folar light 
proceeds from inflamed vapour on the furface of the fun’s 
atmofphere, as Dr. Herfchel dates, this folar light muft arife 
from vapours having fimilar bafes as thefe terrelfrial coloured 
lights have, allowing for an apparent different purity; and mult, 
having the fame properties, be of the fame nature. So that, 
although the folar light, coming to our fight in its compound 
ftate, is a bright lucid light; vet, beinm decompofed by the 
different refractions, which the feveral fubftances or bafes 
from which it proceeds' are liable to, it is refolved, exa&ly as 
the terreftrial lights above examined are, into the conftituent 
coloured lights which the feveral bafes give out. 

I will not venture, on the ground of the obfervations dated, 
and on the reafoning attached to them as above, to lay it 
down as a propofition abfolutely proved; but will hazardf 
it as a qurere, open to further inyTftigation. 

May not the fun, an unignited body, and fimilar to our 
terreftrial globe in all its external appearances^ (but poflibly 
of variety in its mineralogy,) produce an atmofphere of more 

* It is hardly worth while to defcribe theomethod I obferved to do this, 
yet it may not be amifs. 1 had prepared a tall long box, painted black on 
the infide, with a Aiding door in the front, in which was bored a hole 
about half an inch diameter : the ufe of this Aiding door was to raile or 
lower the hole to the height of the coloured light which I had occafion to 
try. There was alfo a door on the fide by which to put in the lights, and 
a valve at the top to let out the fmokc when I Aiould obferve that it af¬ 
fected the light. By applying a prifm to this hole, I obtained from all the 
lights, except the blue, a prifmatic fpedtrum : the light of the blue was fo 
weak, that I could not obtain a fpedtrum from it coming through the hole ; 
I therefore drew up the Aiding-door entirely, and lb turning the prifm as 
to direbt the re fra bled rays down upon the ground near under the table on 
which the box food, and into the dark, obtained, vet imperfebtly, the fpec- 
trum above noticed. By lenses applied to the hole, the differences ofthe 
different focuses were as the refrabiions inveriely. 

t This I Aated to Dr. Herfchel bv letter, dated March 17, 1797 ; and 
had afterward a converfation with him at Slough on this l'ubjebt of the 
coloured rays of the folar light. ■ 

fublimed 
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fublimed and purer vapours than our earth does; and fo ex~ 
hibit purer and more homogeneous coloured lights than the 
terreftrial inflamed vapours do, although in every other re- 
fpect of a fimilar nature? May not this explain the reafon 
why fome of the fixed ftars, alfo funs, appear of a green or 
red colour ? for, if their bodies confifi: of a different mine¬ 
ralogy, and the vapours of their atmofpheres be thus difpofed 
to throw out different, as for infiance green and red lights, in 
a greater proportion than the other colours, they will thus, 
of courfe, have this or that appearance of being green or red; 
which is a known phenomenon. Nay, even the white lucid 
light of the fun, apart all confideration of circumftances which 
may affeCt it as it comes through our atmofphere, gives out at 
times a fomewhat differently fuffufed white, according as this 
or that conftituent of its compound light may be in a greater 
or lefs proportion. 

May not the moon, producing an atmofphere vifible where 
no light of the fun can reach, and therefore not a reflected 
light, poflefs, as a planet, an atmofphere very different from 
what thofe funs produce, perhaps of a phofphorefcent nature, 
which exifis with little heat ? And may not the vifible 
atmofphere of Venus, confifting of enlightened vapours, be of 
the fame fort ? I will ftrengthen the proportion of this quaue 
from the opinion of Dr. Herfehel on this planet: “ It cannot 
Ihine (he fays) by a borrowed light, fo that this faint illu¬ 
mination mult denote fome phofphoric quality in the atmo¬ 
fphere of Venus.^ 

Thus far I proceed in my refearches on the ground of the 
folar light being a compound of various rays, fuppofed to be 
originally difpofed to exhibit feven or three primary colours } 

which colours are alfo fuppofed to be homogeneous. A doubt, 
however, has always occurred to roe, firfi, whether this opi¬ 
nion of the homogeneity of the feven primary colours be 
founded in faCt: and, in the courfe of examining this firfi 
doubt,' a furtherdoubt arifes, whether there are feven or only 
three principal colours, as Sir Ifaac Newton exprefleS it; or 
whether there be more than two, and perhaps not more than 
one. Stating, then what follows as a doubt followed up by 
inveftigation, it appears to me, that the fpaee which each 
prifmatic primary colour (as it is called) takes in the prifmatic 
fpeCtn\m, has not one only angle of refraCtion within its ex¬ 
tent, but a fucceffive feries of angles of refraction, and a fuc- 
ceffive feries * of innumerable circular or orbicular images of 
the fun (as Sir Ifaac Newton fiates the faCt), fo clofely inter- 

* Optics, experiment 5, p. 32. Fide fig. 13. plate 3. of book i. part i, 

fe Cling 
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feeling each other, that the point of interfe&ion is hardly 
perceptible to a common eye unaffided, if at all.. Although, 
therefore, the centres of thefe circles may approach to each 
other at an infinitely fmall didance; yet they are placed under 
different refractions, and muff, of eourfe, give a fucceeding 
tint more refracted than the preceding : and as thus through¬ 
out the fpace of the commonly called homogeneous colour, fo 
mud the indifcriminate feries of refraCtions, and of the inter- 
fccting images of the fun, proceed gradathn, and not per 
faltum, into the next fpace of the next primary colour; and 

"fo through^that into the next; and in like manner throughout 
the whole. The angle of refraCtion at the point where the 
fpace in the fpedtrum, m hich contains the red, is fuppofed to 
end, exceeds that which is on the outfide of the fame fpace, 
where it commences, in a much greater degree than it doth the 
next contiguous and continuous feries of angles of refradfion of 
the fpace which contains the orange. And the fame holds good 
of the lad angle of refraction at the point where the orange 
ends, or is fuppofed to end, and where the yellow com¬ 
mences, or is fuppofed to commence; and fo through all the 
gradations of colours. Sir Ifaac Newton, in the hypothefis 
of his theorem indituted for experiment, fo dates it. As 
therefore the angles of refraction at the centres of the innu¬ 
merable * circles or orbicular images of the fun in the prif- 
matic fpeCtrum, as dated by Sir Ifaac Newton, which form 
any one of the principal colours, homogeneous as they have 
been called, thus differ in their degrees, fo mud the tints in 
each fuch colour.differ in a feries of gradations; and cannot 
therefore, however they may to a tranfient or undiferimi- 
nating view appear, be abfolutely homogeneous: (( for, the 
light which I here call homogeneous (fays Sir Ifaac Newton) 
being not homogeneal, there ought to arife fome little change 
of colours from its heterogeneity f.*' The red, by fuch a fuc- 
ceffive feries of tints, is heightened towards and expanded 
into the orange; the orange, by a like fucceffion of tints, into 
the: yt.Sw; and the yellow, in like manner, into the white. 

As thefe coloured lights on this end of the fpeCtrum 
heighten by gradations of tints more and more illumined, 
as if purging themfelves from the fuffufion of colour into 
pure light: fo the blues at the other end of the fpectrum, by 
a like gradation of tints, or rather hues, deeper and deeper, 
weaker and weaker, go off into darknefs, in “ a continued 
feries, according to their degree of refrangibility X” 

* Vnle fig. r y. of plate 3. book i. part i. Newton’s Optics. 

t Newton’s Optics, book i. part xii, prop. u. p. 107. 
X Newton’s Optics, p. 32. 

6 . Having 
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Having thus ftated the idea of the fucceftive gradations of 
the prifmatic colours, contrary to what is commonly fup- 
pofed, of each being homogeneous; let us now refer to the 
fad, as it a£tually exifts. But before we examine the two 
gradations here ftated of the red and blue (if blue be a co* 
lour), we will examine the intermediate green, 

[To be continued.] 

X. On a new Combination difcovered in 'Laffer, which Bru- 
gnatclli confdered as the Cobaltic Acid. By C. Dar- 
RACQ *. 

I^RUGNATELLI, in a paper published in the Annales 
de Chimie for the month of Pluviofe, year 8, mentions fe- 
veral experiments on zaffer, or the gray oxide of cobalt, in 
which he thought he had difcovered a new acid. I fhall 
give an account of fome of thefe experiments, and alfo of 
the properties afcribed to his cobaltic acid. 

Having fuflfered zaflfer to remain fome time with ammonia, 
after a few days digeftion in the fun, he obtained a red liquor 
known under the name of ammoniure of cobalt, which he 
filtered, and evaporated to drvnefs. The concrete refiduum 
obtained appeared to him to be compofed of two diftincl fub- 
ftances; one of a dark red, and the other of a pale yellowifh 
colour. The red part diftolved in water, and the yellowifh 
remained in the filter. This refiduum he found to be pure 
oxide of cobalt. The part foluble in water was evaporated, 
and depofited, on cooling, fome fmall cryftals, which Bru- 
gnatelli found to be a combination of the new cobaltio acid 
with ammonia. The fupernatant liquor ftill poflefted an. 
evident character of acidity. 

The author obferves, that his acid could be obtained co¬ 
loured or without colour, according to the means employed 
to obtain it. When the evaporations are effe&ed by means 
of fire, they leave a refiduum, which, when diftolved in water, 
gives cobaltic acid almoft colourlefs; while thofe effedfed in 
the fun give it always more or lefts red. Brugnatelli, de- 
firous to afcertain whether his acid was formed during the 
operation of which I here fpeak, or whether it exift^l quite 
formed in the zafter, boiled for twenty-four hours fix pounds 
of this fubftance in eight pounds of water. He filtered the 
liquor while warm, and then caufed it to evaporate. When 

* From the Aim ales de Ct<imiey No. 121. 
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reduced to one-half it became turbid: the evaporation being 
continued till there remained only one-third of the liquid, 
it was taken from the fire, and it then depofited a white 
''matter, which was collected on the filter. The liquor which 
paffed through had a yellow colour and a tafte fenfibly acid, 
and exhibited the fame phenomena in every thing as the 
cobaltic acid obtained by the procefs before indicated. 

The following are fome of its properties, which Brugnatelli 
confiders as charadteriftic : 

j ft, It precipitates a folution of filver. 
sd. It precipitates lime water in a white coagulum, info- 

luble in water and in excels of acid. 
3d, It can be feparated by alcohol from its aqueous folution. 
4th, It precipitates acetite and muriate of barytes. 
I fhall now defcribe the experiments I made on this fub- 

]e6l, and I fubmit the confequences I have deduced from 
them to the examination of the Inftitute. 

Exp. I. I formed ammoniure of cobalt by fuffering am¬ 
monia to macerate, in the fun, over zaffer. I took care to 
ftir the mixture, which was contained in a matrafs: it foon 
affumed a red colour, and, forty-eight hours after, a bright 
red colour. I remarked in this liquid a pretty abundant 
cryftallization undeV the form of white and brilliant needles. 
This cryftallization was permanent until the fun had again 
heated the liquid. It then difappeared, and diflblved in the 
liquor. In this ftate the ammoniure of cobalt was filtered, 
and put into a retort: as it was heated it affumed a violet red' 
colour, which became darker till it affumed a beautiful red 
wine colour. When the greater part of the ammonia was 
evaporated the mixture acquired a greenifti colour,. and, by 
reft, there was precipitated a matter of the fame colour as 
the folution. The liquid being then filtered while warm, 
and evaporated to drynefs, there were obtained the rudiments 
of cryftals, the form of which could not be determined. 
White and brilliant particles were remarked. The reft of 
the matter had a yellowifh colour. I poured water over this 
refiduum, ftirring it with a platina fpatula. The part leaf! 
coloured diffolved entirely, and communicated to the *wrater 
a ftraw colour. This liquor was acid, and poflefled fome of 
the properties announced by Brugnatelli. I fhall defcribe 
hereafj^r the experiments to which I.fubje£led it, and the 
refuits of which, carefully examined, prove that it was not 
an acid formed by cobalt. The two refiduums obtained in 
this experiment, one of a green and the other of a yellow-ifti 
colour, were found not to be pure oxide of cobalt, asBrugna- 
telli lays, but a combination of that oxide with arfenic acid. 

E.\f* 
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Exp. IT. Having prepared a new quantity of ammoniure 
of cobalt, as in the firfl experiment, I fubje&ed it to fpon- 
taneous evaporation in a place where the fun accelerated the 
volatilization of the ammonia. In proportion as the liquid 
evaporated, there was precipitated a-flaky matter of a whitifh 
rofe colour, which fenfibly increafed till the ammonia was 
evaporated. The liquor emitted no odour, but it had re¬ 
tained a fufficiently beautiful rofe colour. The liquor wras 
again evaporated to drynefs, and the remaining matter was 
diffolved in diftilled water. This folution, of a light rofe co¬ 
lour, was acid, and poffeffed the properties of the acid obtained 
in the firft experiment. 

The refiduum left, on the filter was carefully examined, and 
found to be arfeniate of cobalt. 

Exp. III. I took, as the author of the memoir did himfelf, 
a kilogramme of zaffer, which was reduced to an impalpable 
powder. I boiled it, for half an hour, in three litres of di- 
flilled water. The liquor, which I filtered while warm, had 
a light colour and a fenfible favour; and, being evaporated in 
a porcelain capfule, the liquid, towards the end of the opera¬ 
tion, became turbid. I then continued till there remained only 
about a hedlogramme of the liquor. By cooling I obtained 
a cryflallization in needles. Having filtered the mixtures, 
Hirring them, the cryflals remained on the filter, and the fu- 
pernatant liquor paffed through, very tranfparent, of a bright 
yellow colour. Brugnatelli, in making this experiment, did 
not remark the cryflallization ; he only obferved a white 
matter, which affumed a rofe colour by coming into contact 
with .the air, and which he found to be oxide of cobalt. The 
needle-formed cryflallization which I obtained produced, as 
foon as it was heated, a confiderable difengagement of arfenic. 
When carefully examined it was found to be arfeniate of 
cobalt, and not pure oxide, as had been announced. The 
fad is of little importance, no doubt, in regard to the dif- 
covery of Brugnatelli; but it may ferve to fupport my opi¬ 
nion, if the refults of my experiments were not more than 
fufficient to prove that the cobaltic acid does not exifl. 

The liquors of the firft, fecond, and third experiments, 
found to be acid, and of the fame nature, were fubjeded to 
the following proofs, and comparatively with the arfenic acid; 

ill, This liquor was precipitated of a yellow colour, like 
that of orpiment or fulphuret of arfenic, by fulphurated hy¬ 
drogen and alkaline hydrofulphurets. This precipitate was 
indeed fulphuret of arfenic, and not fulphur precipitated, as 
believed by Brugnatelli. 

2,df It precipitates ammonitire of copper of a blueifh green. 
D % This 
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This property is that of the arfenic acid. This combination 
is known under the name of arfeniate of copper. 

3d, Sulphate of copper mixed with this liquor gives a pre¬ 
cipitate of the fame colour as the ammoniure of that metal. 
The arfenious acid poflefles this property alfo, though not in 
fo high a degree as the pretended cobaltic acid; but a fimilar 
precipitate maybe obtained by making ufe of artificial arfeni¬ 
ate of cobalt. The refults then are the fame: no difference 
can be perceived between them. 

4th, It precipitates nitrate of filver white. The arfenic 
acid poffeffes this property. 

5th, It precipitates nitrate of mercury of a ftraw colour. 
It is well known that the arfenic acid exhibits the fame plne- 
110m enon. - 

6th, It precipitates lime water in a white coagulum in- 
foluble in water, but not infoluble in excels of acid, as Bru- 
gnatelli fays; face it, indeed, rediffolves with the fame facility 
in the pretended cobaltic acid as in the arfenic acid. The 
error of Brugnatelli, in my opinion, arofe from his not having 
employed a fufficient quantity of acid. 

7th. It precipitates acetite and muriate of barytes. I af- 
fured myfelf that this precipitation arofe from fome atoms of 
fulphuric acid contained in the acid called cobaltic. The 
arfeniate of cobalt alfo diiiruifes its folutions. 

O 

8th, With tin&ure of galls newly made it forms an abun¬ 
dant yellow ifh precipitate. It is well known that the arfenic 
acid produces the fame phenomenon. 

9th, This laft experiment feems to have been confidered 
by Brugnatelli as the mod charadteriftic of his cobaltic acid: 
he obferved that alcohol feparated his folution from its aque¬ 
ous folution, and the arfenic acid, diffolved in alcohol, pof- 
feffed the fame property : ’bv thefe proceffes he obtained his 
concrete acid. This property of the cobaltic acid at firtl 
alloniffied me; but, prefuming that I might find an explana¬ 
tion of it by examining the acid thus precipitated, I fubjected 
it to the following experiments : 

I. When heated on charcoal at the flame of the blowpipe 
it emitted white vapours, which were evidently arfenic. 

II. A final 1 portion, heated with borax, communicated to 
it a violet colour. 

III. This acid, being precipitated only by alcohol, I exa¬ 
mined the liquor after having feparated it by the filter. Sul¬ 
phurated hydrogen produced in it an abundant yellow preci¬ 
pitate, found to be fulphuret of arfenic. 

IV. The acid, when feparated, was fcarcely foluble in 
water. - * , * . ~ , 

- " w . 1 V. When 
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V. When mixed with fome drops of arfenic acid, it dii- 
folved completely, and reappeared with its firft properties. 

After thefe trials I concluded that the acid of Brugnatelli 
could be only arfeniate of cobalt dHTolved in excefs of acid. 

To afcertain this, I diffolved pure oxide of cobalt in arfenic 
acid. I evaporated the folution to drynefs, and added to the 
refiduum difiilled water. After ltirring the mixture, it was 
filtered. The liquid obtained had a light rofe colour, and 
poflefled all the properties of the cobaltic acid. 

This liquor, mixed with alcohol, was abundantly precipi¬ 
tated : this precipitate, when colledied, exhibited all the phe¬ 
nomena obferved in concrete cobaltic acid. 

It appears then certain, from the refults here given, that 
no cobaltic acid exifts : that the combination,of the arfenic 
acid and the oxide of cobalt led Brugnatelli into an error, 
fince it is this combination with excefs of acid that is ex¬ 
tracted from zaflfer by the means defended in that memoir. 

XI. Method of making Lime cryfallize. By Tkomms- 
DORFF 

TTHE cryftallizable quality of lime was firfl difeovered by 
Schaub. Bucholz obtained alfo very beautiful cryftals of this 
earth by boiling it with its muriate. I have verified this dT- 
covery, and have found that cryftallized lime may be obtained 
as well in winter as in fummer, only that the fait prepared, 
during the former feafon is in larger and longer cryftals. To 
obtain thefe cryftals, boil any quantity, at pleafure, of muriate 
of lime with a fourth part, or lefs, of caufiic lime, and con¬ 
centrate it, if in winter, till a drop of the ley, made to fall 
on a cold ftone, aftlimes the confiftence of fyrup without 
cryftallizing or becoming fixed. The matter is then to 
be filtered through a piece of clofe cloth extended above 
an earthen or porcelain capfule, which mud be covered after 
filtration by a fimilar capfule or a wooden lid, in order that 
the matter may cool‘as (lowly as poflible. In this manner 
inay be obtained very long but very fine cryftals of lime, 
which it is neceftary to wafh in alcohol in order to free 
them from the adhering muriate. This operation cannot be 
undertaken with lefs than fome pounds of the muriate of 
lime. It is well known that, when muriate of ammonia is 
diftilled with excefs of lime to decompofition, a part of the 
refiduum adheres fo ftrongly to the vefiei that it is almofl 

* From Journal de Cbimie. by J. B. Van Mons, No. 2. 
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impoffible to detach it by foftening it. This hard mafs is 
formed, in a great meafure, by the lime cryftallized in a 
confufed manner ; which it is more difficult to dilute in the 
water than the fame earth in powder, or very much divided. 

XIL Refult of the Obfervations of the new Star, difcovered 
on the ift of January 1801, at the Royal Obfervatory of 
Talermo. By Joseph Piazzi, Director of the ObJ'erva~ 
tory *. * 

I. JFIaVING been engaged for nine years in verifying the 
poiitions of the ftars as colle&ed in the catalogues of va¬ 
rious aftronomers, I was fearching, on the ift of January 
1801, among many others, for the 87th in the catalogue of 
the zodiacal ftars of the abbe De la Caille, when I obferved 
that this ftar was preceded by another, which, according to 
my ufual cuftom, I wifhed to obferve alfo, efpecially as it did 
not interrupt the principal obfervadon. Its light was fome- 
what faint, and in colour refembled that of Jupiter, but like 
that of many others which in regard to their magnitude are 
ufually placed in the eighth clafs. At that time no doubt 
arofe in regard to the nature of it; but on the evening of 
the 2d, having repeated my obfervations, and finding that 
they did not correfpond either in time or zenith diftance, 
I fufpebled that fame error had been committed in my ob¬ 
fervations on the preceding day. I then began to entertain 
fome idea that it might perhaps be a new ftar. In the even¬ 
ing of the 3d my conjecture was confirmed, as I allured my- 
felf that it was not a fixed ftar. However, before I would 
{peak of it, I waited till the evening of the 4th, on which I 
had the fatisfaftion of finding that it had moved according 
to the fame laws which it had obferved on the preceding 
days. From the 4th to the 10th the Iky was overcaft: on 
the evening of the joth it appeared to me in the telefcope, 
accompanied by four others nearly of the fame magnitude. 
Being ftill uncertain in regard to the nature of the new ftar, 
I obferved them all as well as poffible, and, comparing thefe 
obfervations with others which I made on the evening of 
the nth, 4 eafily diftinguifhed the new one from the reft by 
its motion. I was, however, exceedingly anxious to fee it 
when not on the meridian, and therefore employed myfelf 

* From Rifultati deile OJervaziom della mi ova Stella fco-perta il de* 
1 Gennajo all' OJprvat-orio Reale di Palermo da Giujepfe Piazzi, Ch. Reg* 
jphtl!ore del medefimo* 

in 
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In examining and contemplating it with great care; but, 
notwithftanding all my exertions, and thofe made by my 
affiftants Cacciatore and Carioti, both pofieffing excellent 
light, and accuftomed to viewing the heavens with a night 
telefcope and an achromatic of four inches aperture, it was 
not poffible to diftinguiffi it from many others by which 
it was furrounded. T was therefore obliged to be contented 
with feeing it on the meridian for the fhort fpace of about 
two minutes, that is, during the time it employed to pals 
over the field of the telefcope; the other obfervations, made 
at the fame time, not permitting me to remove the inftru- 
ment from its pofition. To render thefe obfervations, how¬ 
ever, more certain, while it was obferved by myfelf with a 
circle, it was obferved at the fame time by Carioti with a 
tranfit inftrument. In this manner, the heavens being con- 
ftantly nebulous, and often obfcured by thick clouds, our 
obfervations were interrupted till the nth of February; after 
which the ftar having approached very near to the fun, it was 
no longer poffible to fee it at the time of its paffing the me¬ 
ridian. I refolved then to fearch for it beyond the meridian 
by the means of azimuths; but having fallen ill on the 13th 
of February, I was not able to make any further obfervations. 
Thofe, however, which have been made, though not at the 
neceffary diftance to afcertain the real path which this ftar 
purfues in the heavens, are fufficient, as far as I am able to 
judge, to make known, with certainty, the nature of it; as 
may be feen by the refults I have deduced from them. 

The magnifying power of the telefcope of the circle was 50, 
and that of the telefcope of the tranfit inftrument 80; whence 
it was judged by Carioti that the new ftar is of the 7 th or 
8th magnitude. 

II. Combining in a parabola the two obfervations of the 
ift and 19th of January with the third of the nth of Fe¬ 
bruary, which were very good, I find the following refults : 
Perihelion - - - 4s 5 
Long. Q «* - - % 19 
Inclination - 4 - 
Log. dift. of the perihelion 
Paffage of the perihelion July 1801 

As thefe elements, however, did not agree with other ob¬ 
fervations, I tried another parabola combining other obferva¬ 
tions, and experienced the fame difficulties. Reflecting after¬ 
wards, that to make the two obfervations, that of the ift of 
January and that cff the nth of February, agree, it was ne- 
ceflfary to fuppofe o'z6 of difference between the radius veCtor 
correfponding to the firft, and the other correfponding to the 
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fecond, I defcribed mechanically my firft parabola ; and ap¬ 
plying to it the longitudes and latitudes thus calculated and 
obferved, it was ealy for me to afcertain that the motion of 
this ftar could not, indeed, be reprefented in the arc of a pa¬ 
rabola fuch ns is nearly defcribed by comets. 

III. From parabolic hypothefes I proceeded to circular, 
and, having made a few fuppofilions, f found two radii,' viz. 
2*7067 and 2*6862, with each of which the obfervations 
could be reprefented much better than with any parabola; 
for, as the planets defcribe ellipfes more or lefs eccentric, 
and not circles, it is to be fuppofed that our planet will not 
deviate from this law. I ought therefore to have continued 
my calculations on an ellipfis; but as the obferved arc was 
very fmall, the refults would have been uncertain, and the 
labour tedious and painful. On this account I preferred the 
circle, efpecially as the elements obtained from the ellipfe to 
determine the place of this bar do not appear to me to be 
more certain than thofe afforded by the circle, y 

IV. On the 10th of January the ftar, from being retro¬ 
grade, became direcft. Setting out, therefore, from the ob¬ 
fervations of this day, I endeavoured to find its elongation 
while ftationary, which was 4s 40; whence we have for mean 
radius of its orbit 2*9352. But the difference between this 
radius and the other, obtained by the motion of the ftar be¬ 
tween the lft of January and the nth of February, feems to 
indicate a great eccentricity, whereas the feries of the ob¬ 
fervations feems rather to indicate that the eccentricity ought 
to be fmall: on the other hand, the diameter, deduced from 
the elongation of a planet while ftationary, can never be very 
exadl, and particularly in the prefent cafe. 

V. During the firft obfervations, bringing the ftar under 
the horizontal thread of the telefcope, it remained, as it 
were, entirely covered; and, as the thread fubtends to the 
eye an angle of about 6", I judged the diameter of the ftar 
to be fomewhat greater, that is to fay, 7". During the laft 
obfervations 1 was not able to form any judgment of its dia¬ 
meter, on account of the darkened ftate of the atmofphere, 

VI. RESULTS. 

Radius of the orbit - ' 
Motion in the orbit from January ift to 

February uth - * 
Epoch 1801 
Motion in 100 davs 
Longitude & 
Inclination of the orbit 

2*6862 

90 2/ 29*7^ 
2s 8 46 22 
O 22 6 337 
2 20 46 48 

10 51 32 
Mea n. 



57 of the newly difcovered Star. 
Mean diftarice deduced from the time of 

being ftationary - - 
Tropical revolution, deduced from the 

mean diftance according to the law of 
Kepler - i - years 5*03 

Sidereal revolution from the motion in the 
orbit - - days 1638*37 

Apparent diameter at the diftance of the 
earth from the fun - ~ zg^ 

Magnitude, 1 |d that of our earth. 
Oppofition, about the ift of March 1803. 

VII, Table of the Mean Time, Right Afcenfion, ant! 
Declination of the new Star as obferved; together with 
the Longitude of the Sun, and the Logarithm of its Di- 
liance from the Earth. 

2 cr -» e w “1 

Days 
of the 
Month. 

Ten 
Thousandths 
of the Day in 
mean Time. 

I 3^5 
2 3606 

3 3577 
4 3547 

10 3378 
11 335° 
r3 3295 
*4 3268 

*7 — 

18 
19 3*36 
21 3084 
22 3°59 
23 3°33 
24 *- 
28 2909 

30 2860 

31 b* OO
 

^*4
 

1 2813 
2 2789 

4 
5 27T9 
8 2650 

11 2583 i 

Bight Ascension. 

S1 

52 

53 

54 

47« 
43 
39 
35 
23 
zz 
22 
22 
27 
28 

32 
38 
42 
46 

5* 
*3 
27 

34 

4i 
49 ' 

7 
15 
44 
16 

48-7a 
27-7: 
^6:: 
47-2 

I'S: 
26-0 

34’5 
55*8 
35;: 
45 

2*2 

34'° 
21-3 

43*5 
45:: 
38*3 

2*1 
18*8 

48*0: 

45*9 
45:: 

4° *5 
37*5 
2 3*r 

t Log, Distance 
of 

0from 0 Declination. Sun’s Place. 

r5 0 37' 143*5 w N 9s 118 i'3 3M" 9,992617 

4*, 5*5 12 2 31*7 9,992629 

44 31*6 13 3 30-2 9,992641 

16 
47 57‘6 14 4 29’0 9,992652 
10 32*0 20 IO 29*5 9,992768 
H 3°, eft. 21 II 29’5 9,992794 
22 49’5 23 14 28*0 9,992848 
27 
40 

5*7 
13-0 

24 14 27-3 9,992882 

49 i6'i 29 19 14*1 9,99306° 
58 35*9 IO I 21 2*5 9>993J5I 

17 3 18-5 2 21 55*1 9*993*96 
8 5*5 3 22 46-4 9,993242 

32 54*1 8 26 45*5 9*993522 

43 11*0 10 28 io’6 9*993645 

48 21*5 11 28 55*5 9*9937o8 

53 36*5 12 29 36-6 9,993773 
58 57*5 13 30 17-0 9>99385f 

8 *5 I'O t6 32 13*9 9,994083 
31 23*2 19 35 2-2 9,994328 
47 58-8 N 22 35 41*3 9,994388 

N. B. The obfervations marked with two points (:) are a little doubt¬ 

ful j thole marked with (::) very uncertain. 

VIII. 
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VIII. Table of the Geocentric Longitudes and Latitudes of 
the new Star, both by Obfervation and Calculation; to¬ 
gether with their Differences. 

1 
Days 

of tfie 
Honth. 

Geocentric Longitude. 
Obseivar. j Calculat. 

Differ. Geocentric 
' Observat. j 

I atitude. 
Caicc:at- 

D ffer. 
■- 

I i5 %i° 2z' «;8*s/y 1 Is 23tf 2I/ 59*2/; — 59*3y/ 3q <>' 32-4" 3° 6' 50*2 '' - * 7 *sy 
2 19 44'3 18 40 ‘2 ~ 64-6 2 j3*1 2 27'7 *- io*6 

3 16 49*3 15 47*1 — 62*2 2 57 58’9 2 58 6*3 + 7-4 

4 14 16*5 13 18*9 -57-6 53 44*5 53 48'4 3*9 
10 7 59*4 7 19*5 -39*9 28 50-9 28 31*8 - i9‘f 

1 11 8 25*7 7 43*4 -42'3 
' £? • c *3 9 58*0 9 38*9 —19*1 16 49'o 16 21*0 — 280 

H 12 i*6 11 32-6 -2 9*0 12 47*i 23‘2 -23*9 
>4 19 25 49'4 25 5r5 ■+• 2*1 1 53 28*3 53 1’3 — 27*0 

21 34 21 *§ 34 23*4 4- I’6 45 5 8‘9 45 31*6 -27-3 
12. 39 i’8 39 6‘7 4- 4'9 42 18*7 4i 5I*3 ~ 27'4 
23 44 IS’6 44 i7*4 4. i*8 38 39*2 38 I2’3 — 26’9 
28 24 15 16-o 24 15 28*1 4- 12*1 20 58*7 20 32*0 — 26’j 

3° . 3° 5'4 30 23-0 4- 17*6 14 5*3 13 43*5 — 21*8 

31 38 8-6 38 20-5 4-*i 1*9 10 45'o IO 2 2*4 — 22*6 

1 46 i9'6 46 38*0 + i8'4 7 23’8 7 3'6 — 20’2 
; O cr 2 54 55’6 55 4- I7'2 4 °’7 3 47*° -13*7 
, w* 

5 25 22 43*5 25 22 52*8 + 9'3 0 54 19*0 0 54 9*6 - 9*3 
; 8 53 *7'9 53 iS‘6 - 2*3 44 42"7 44- 50*9 4- 8 ‘2 

. * • 11 26 26 26*1 26 26 24'8 - 1'3 3 5 47*9 35 5°*4 + 2’5 

IX. The correfpondence of the obferved longitudes of this 
liar with thofe calculated according to the circular hypothefis; 
its motion in the zodiac, from which it deviates only a little 
in its greateft latitudes; and its pofition between Mars and 
Jupiter; feem to leave no doubt that it is a real planet, and, 
in all probability, the very fame deduced from calculation in 
the year 1772 by profeffor Bode, and announced to the Aca¬ 
demy of Sciences of Berlin. That it was not then obferved, 
though the zodiac was diligently examined by the belt aftro- 
nomers, ought to be afcribed chiefly, in my opinion, to its 
fmallnefs compared with its diftance from the earth and with 
its greateft latitudes; though it is not improbable that it was 
feen by the abbe De la Caille or Tobias Meyer. In the ca¬ 
talogues of the ftars made by thefe two aftronomers there 
are fome obferved only once; which I have not been able to 
find, though I fearched for them repeatedly and at different 
times. If the original obfervations of Meyer are preferved 
at Gottingen, and thofe of the abbe De la Caille at Paris, 
they may poffibly be yet difcovered. In the end of my work 
on the pofition of the fixed ftars, the printing of which, 
through the munificence of cur gracious fovereign, is already 
far advanced, there will be given a catalogue of the loft 
ftars, by which this refearch will be greatly facilitated. 

X. It 
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/ 



, of the newly dlfcovered Star, 59 

5t. It is the opinion of many, aftronomers, and ! am in¬ 
clined to agree with them, that there are feveral other pla¬ 
nets of the like kind ftill undifcovered. But as aftronomers 
either feldom obferve ftars beyond the 7th magnitude, or are 
fatisfied with obferving them once, or at moft twice, there 
is reafon to doubt whether thefe planets will be eafily difco- 
vered. Had I not been accuftomed to obferve ftars four, 
five, or fix times, and even more, I fhould certainly not 
have difcovered the one in queftion. Re-examining, as was 
the cafe, after a long time, the obfervations of the ift and 
2d of January, and finding that they did not agree, I fliould 
have fearched in the fame place of the heavens for this new 
ftar, and, not finding it, fhould have clafted it among the 
number of the doubtful ones; a thing I have been too oftent 
obliged to do with others, the obfervations of which' I was 
prevented from continuing by the inclemency of the weather* 

XI. Oriani, Bode, and Von Zach, had fcarcely feen the 
obfervations of the ift and 23d of January, which I commu¬ 
nicated to them on the 24th, adding at the fame time that 
on the 10th the ftar from being retrograde had become dire6t, 
when they were of opinion that it was a new planet; and 
they next concluded that its elements were the fame as thofe 
which I had conjectured. But as the ftar after the 23d began 
to decreafe fenfibly in magnitude and in light, being uncer¬ 
tain whether this ought to be afcribed to its receding rapidly 
from the earth, or rather to the ftate of the atmofphere, 
which after that period became more overcaft and obfcure; 
I began to entertain fome doubts refpe&ing its nature, and 
to believe that, in all probability, it was a comet and not a 
planet. It wras only by calculating all the obfervations that 
my doubts were at length diffipated; but, on account of other 
avocations and the'bad ftate of my health, I was not then 
able to pay proper attention to them. Finding myfelf fome- 
what better in April, I refolved to calculate my obfervations; 
but having brought on a fecond indifpofition while fixing the 
meridian of the metropolitan church, and being reduced to 
a weaker ftate than before; being uncertain at what time I 
fhould be able to refume my ftudies, and anxious to com¬ 
municate my obfervations to the above-mentioned meritorious 
aftronomers, I tranfmitted them to Lalande at Paris, Oriani 
at Milan, and Bode at Berlin. As yet, however, I have re¬ 
ceived no anfwer but from Bode, who, on feeing my further 
obfervations, is more and more confirmed in his firft opinion, 
and only feems a little furprifed that, as I was much inclined 
in my firft letter to Oriani to confider my new ftar as a planet, 

I ftiould 



6o 'Refult of the Ohfervatlons 

I fhould afterwards have confidered it rather to be a comet* 
But had I communicated to him alfo the circumftance re- 
fpedting the diminution of its light, he would, perhaps, have 
entertained fome doubts of the lame kind. 

XII. As this ftar has not been lately feen, fome doubt will 
remain in regard to its nature; and it may be difficult to 
difcover it again on account of the uncertainty of the ele¬ 
ments of the orbit which it defcribes, and more particularly 
its very fmall fize. At prefent it remains above our horizon 
the greater part of the night, being in the flam of Cancer; 
but it is at too confiderable a di fiance for me to hope that I 
fhall be able to diftinguifh it: and, on the other hand, I am 
deftitute of the inftruments neceflary to fearch for it, with any 
certainty, out of the meridian. About the beginning of No¬ 
vember it will be much eafier to difcover it; and as the firft 
days of March, the time of its oppofilion, will be the moft 
convenient period for obferving it with advantage, I entertain 
great hope that it will not efcape the refearch of aftronomers. 

XIII. However, whether this new planet be found again 
by myfelf or by any other aftronomer, I fhall be the more 
gratified, as, after the example of a Halley, a Hevelius, a 
Bode, and a Herfchel, who have infcribed in the heavens 
the glorious names of a Charles II. a Poniatowfki, a Fre¬ 
deric, and a George III. all illuftrious patrons of aftronomy, 
I think I have an equal, and perhaps ftronger reafon, for in¬ 
ferring in indelible characters that of the auguft and mag¬ 
nanimous founder of this obfervatory, our fovereign Ferdi¬ 
nand, conjoined with that of the indigenous deity of this part 
of his kingdom, which he renders more lively and happy by 
his prefence. I have therefore informed thofe aftronomers 
who are my correfpondents that I have given to this new ftar 
the name of Ceres Ferdinandea. 

Teliuris patriae duftnra a Principe nomen 
Aftra inter, Siculis fulfit ab axe Ceres, 

Michael Angelas Mont:, Scol. Piar. 

' SUPPLEMENT. 

Th is ffiort memoir not being yet publifhed^ I ffiall here 
fubjoin the fubftance of a letter which I received from my 
deemed friend'Oriani, dated Milan, July 25, 1801, in which 
he communicates to me the refult of his calculations, accom¬ 
panied with thofe of fome other aftronomers who have done 
me the honour to employ their talents on my obfervations. 

Oriani, who calculated in a parabola, found 

8 - - 2s 21° 48' 
Inclination - r - 9 33 

Perihelion 
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2-1045 
21*07 
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41 
38 25" 

2*21883 
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8 

of the mewly difcovered Star, 
Perhielion 
Diftance of the perihelion 
Paflage of the perihelion June 1801 

Mr.-found alfo in a parabola, 
£3 - 
Inclination - - 
Perihelion - - 
Diftance from the fun 
Paflage of the perihelion June 1801 

The difference'of the three parabolas calculated by Oriani, 
Mr. -, and my Self, none of which reprefent all the 
observations, confirm ftill more that the motion of this ftar 
cannot indeed be reprefented in a parabolic arc, as I have 
laid in my preceding memoir. 

The fame perfon who calculated the Second parabola tried 
to make the observations agree with a circle. His elements 
are: ' 
Radius - 
Epoch 1801 
S3 
Inclination - - 
Sidereal revolution 

In this circle the errors in exceSs amount to %' 3c/', and 
thofe in defedt to as much. 

Burckhardt calculated in an ellipSe, and found: 

2*74 
2s 8° 16' ,207 
2 20 15 O 
O II 21 O 

years 4^-. 

2CT 

IO 
8 

58' 3°" 
47 0 
59 37 

1-3326 
0-0364 

0*4106386 

years 4*13 

S3 - - 2s 
Inclination - - o 
Aphelion - 2 
Paflage of the aphelion Jan. 1801 
Eccentricity - 
Log. of the greater Semi-axis 
Sidereal revolution 

In this ellipfis the longitudes and latitudes of five observa¬ 
tions are reprefented pretty well, there being only the difier- 
ence of a few Seconds between calculation and observation. 

The aftronomer who calculated the parabola and circle 
above mentioned, and whofe name I wras not able to make 
out, in the few leaves printed in German with which Oriani 
favoured me, fnfpe£Led that there might have been Some error 
in the copy bf my observations tranfmitted to him. This 
was really the cafe in the firfl; but I afterwards Sent another 
corredted copy, as well as to Lalande, Oriani, and Bode, 
all corresponding exactly with that on which I founded my 
own calculations. 

However, that my exertions may correspond with the in- 
tereft generally taken in my difeovery, whatever the refult 
* 4 may 
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may be, and to leave no doubt in regard to the observations* 
I have again examined them ; and in fome places which 
were rather uncertain, and which I employed in my firft: 
calculations, I fubftituted others. I have alfo made an al¬ 
lowance for the deviation of the inftruments, and em¬ 
ployed all thofe precautions which are ufo&l when great 
precifion is required. The refult of alKthefe has been only 
a fmall difference in fome of the right afcenfions, which 
can have little or no influence on the ultimate refults of 
the calculation, and for which reafon I did not think 
great exadtnefs neceffary in the firft reductions. Accord¬ 
ing to this lad rigorous examination, i*5;/ are to be de¬ 
ducted from the firft four right afcenfions, and 1*5^ to be 
added to thofe of the 10th, nth, 14th, 19th, 21ft, 23d, 
28th, 30th, and 31ft of January* and the ill of February; 
and af/l mu ft be taken from thofe of the 5th and 8th of Fe¬ 
bruary. With the tranfit inftrument the obfervations were 
made, different times, with a1! the five threads; and thefe I 
always preferred to thofe made with the circle. I ufed thofe 
by the circle when I failed with the tranfit inftrument; as 
on the firft four days; and on the 13th of January, when the 
obfervations were not made with all the five threads, I took 
a mean of the obfervations made with the circle, and another 
of thofe made with the tranfit inftrument. The difference 
between thofe with the former inftrument and thofe with the 
latter, was never greater than o9% in time, except on the 
19th of January, when I found 1" in time more by the 
circle. In regard to the declinations, I have found no cor¬ 
rections to be made. Should any aftronomer, for his greater 
fat4sfa£tion, be defirous to fee the original obfervations, 1 
lhall be happy to communicate them to him. They will be 
publifhid in the fixth book of the Specola AJlronomica, toge¬ 
ther with all my other obfervations made fince 1794, 

XIIT. V^efleftions on the new Primary Planet fuppofed to exijl 
between Mars and Jupiter, and now in all Probability dif- 
covered. By Baron Von Zach, Lieutenant-Colonel in 
the Service of the Duke of Saxe-Gotha, and Director of 
the Ducal Obfervatory at Seeberg *. 

T- . . ' ♦ 
b HE exiftence of a primary planet, which, on account of 

the faintnefs of its light and fmall fize has hitherto remained 
undifcovered, was, as far as I know, firft conje&ured, or at 

* From MonatHch Correjpondenz zur Befor derung der End-und Him- 
metjkunde, June iSoi. - " ‘ ‘ • 

.• lea ft; 
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lead publicly mentioned, about forty years ago by the im¬ 
mortal Lambert. In his Cofmological Letters on the Uni- 
verfe, which appeared at Augfburg in 1761 *, the following 
remarkable paflage occurs towards the end of the firft letter: 

And who knows whether fome planets may not be loft, 
from the wide fpace between Mars and Jupiter ?” This idea 
was no doubt fuggefted to Lambert by comparing the dif¬ 
ferent diftances of the planets; and he muft foon have found 
that the diftance between Mars and Jupiter is too great in 
proportion to the reft. To fill up this vacancy he placed in 
it a new primary planet; and as it had not been obferved 
during the courfe of two centuries, that is, fince the inven¬ 
tion of the telefcope, he fuppofes it to have been torn from 
the powerful influence of the fun by a deftruCtive comet, 
round which it revolves in infinite fpace as afatellite; and 
concludes with this obfervation: (( Is the cafe the fame 
among the celeftial bodies as on the earth, that the ftronger 

* exterminate the weaker; and, are Jupiter and Saturn deftined 
merely to prey upon others}” 

What might tend more and more to confirm aftronomers 
in the idea of the exiftence of fuch a planet, was a certain 
relation which they had obferved in regard to the diftances of 
the fix primary planets from the fun, and which was con¬ 
firmed, in an unexpected manner, by a feventh primary 
planet beyond the orbit of Saturn difcovered by Dr. Herfchel 
in 1781* This remarkable relation was firft adopted by pro- 
fefl'or Bode in the fecond edition of his Introduction to the 
Knowledge of the Starry Heavens, publifhed in 1772, from 
profeflor Tilius’s translation of Bonnet’s Contemplation de la 
Nature, Amft. 1764. To reprefent this relation by fmall num¬ 
bers, which can be eafily compared if the diftance of Saturn 
from the fun be divided into 100 equal parts, the diftances 
of the planets from the fun in fuch parts will be as follows; 
1. Mercury - 4 fuch parts from the q 

2. Venus - 4 + 3 = 7 
3. Earth - — 4 + 2.3 = 10 
4. Mars - - 4 + 2. 2. 3 = 16 
5. Hera or Juno 4 4 2.a.2.3 = 28 
6* Jupiter - 4-1-2.2.2.2.3=52 
7. Saturn - - 44-2.2.2.2.2.3 = 100 
8. Uranus - 442.2.2.2.2.2.3 = 196, &c. &e* 
or more generally the nth planet, reckoning from the fun, is 

'■* A French tranflation of thefe letters, by Darquier of Touloufe, was 
printed at Amfterdam in 1801 by Built van Keulen,with notes refpeCting 

the lateft difcoyeries by J. M. C. Utenhove, of Utrecht. This edition 

was undertaken in confequence of my recommendation. 

diftant 
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diitant from that body 4 + z . 3) i or, if we exprefs, a$ 

profeflor Wurm has done*, the mean diftance of the fird 
planet by the difference between the diftance' of the firfl 
and fecond by h, and the mean diftance of the earth from 
the fun by J, the mean diftance of the wth planet from the 

fun will be — a + 2 . ^ 4 

This law is founded on no known theory, at leaft it has 
never yet been demonftrated mathematically, and is merely 
deduced empirically from analogical conclujions. In no fci¬ 
ence have the powers of the human mind, merely by mathe¬ 
matical reafoning and the acutenefs of geometrical reflection, 
produced fo many, fo certain, and fo pure truths as in aftro- 
nomy. When we confider the immenfity and exalted nature 
of the objeCfs on which this fcience is employed, and the 
inflgnificance of man and his terreftrial habitation, together 
with the endlefs variety and concatenation of the celeftial 
phaenomena, which all take place, in confequence of one 
general very Ample law of nature, that of gravity, difFufed 
throughout the whole creation; and when we refleCt what 
abftrufe mathematical formulae and methods muft be invented 
to fubjed thefe fo varioufly combined phaenomena to cal¬ 
culation, and to obtain a uniform and continual correfpond.- 
ence of thefe calculations with what actually takes place in 
the heavens, it muft be acknowledged, that no fcience does 
more honour to the human genius; that in no fcience have 
more difcoveries been made a priori m9 and that no fcience is 
founded on more incontrovertible proofs than the exalted 
fcience of aftronomyf. 

The mathematical aftronomers, for there are fome who 
are not fo, do not readily adopt any thing that cannot be 
mathematically proved. However great, therefore, might be 
the probability that the above-mentioned relation, in regard 
to the diftances of the planets, taking it at lead; as an ap¬ 
proximation, exifted in nature, there were aftronomers who 
doubted the confequ.ences of this undemon ft rated law, and 
the exiftencc of an inviflble planet between Mars and Jupiter. 

Berlin Aftron. Jahre Buche, 1790, p. i63. 
•}■ Ea Place, that eminent analyft, in the preface to his excellent work, 

fpeaking of the progrefs of the modern chemiftry, fays; Et ce ne fera qu’au 
moment ou les loix des affi-nites chimiques i'eront fuffifamment obiervees, 
pour y appliquer l’analyfe, quecette fcience (lacliimie) aura le degie de per¬ 
fection auquel l’aftronornie s’eft elevee par la (kcouverte de la gravitation 

nniverfelle. 7'beorie du Mouvcment cl de la Figure elliptique des JP/ancles, 
1784. . ' 

« ;\ ^ Tt 
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It is worthy of remark, that the aftronomers of no nation 
hut Germany adopted this conjecture in their aftronomical 
books, or wrote any thing on the fubjeH. How is this to 
be accounted for? Does the fpirit of an eminent German, 
the fpirit of a Kepler, hill hover over Germany? I do not 
here mean to afiert that the Germans believed uncondition¬ 
ally in the exigence of this planet, or acknowledged it as 
proved. Profefifor Bode has mentioned it in all his valuable 
works on aftronomy, and in all the editions of them publifhed 
ftnee 1772 ; but he always (peaks of its exigence as founded 
on conjecture or analogy, and not as a demonftrated truth. 

About fixteen years ago I employed myfelf in analogical 
calculations of the elements of the orbit of this latent planet, 
as may be feen by the letters I wrote to profeffbr Bode from 
Drefden, in September 1785, which were printed in the Berlin 
Aftronomical Almanac for 1789. But I (poke of thefe re~ 
fearches as mere dreams, and called my calculations chimerical. 
I even ridiculed them, and compared them to the refearches 
of the adepts who endeavour to find the art of gold-making. 
In the year 1798, when, in confequence of Lalande’s vilit 
to Gotha, I had the pleafure of feeing my highly efteemed 
friend Bode, this fubjebt formed part of our conversation. 
That worthy veteran Lalande had no great faith in the exig¬ 
ence of this planet; he has not laid a word of it in any of 
the three editions of his Aftronomy which have been pub¬ 
lifhed : and I ufed to call thofe who entertained a ftrong belief 
of its exigence, ajlronomlcal adepts. 

In the year 1787 profeffor Wurm was engaged with fimi- 
lar thoughts on the poffibility of other planets and comets 
exifting in our fyftem. Thefe ideas he communicated to the 
public in the Berlin Aftronomical Almanac for 1790, and in 
that of the following year, where he extended them to the 
fyftem of the fatellites. But he obferved at the fame time, 
that he was far from wifhing to make any one adopt his 
aftronomical vijions, as he exprefsly terms them. 

Aftronomers had the greater reafon for being on their guard 
asrainft analogical conclufions, as the remarkable inftance of 
our great mafter may ferve to (how that too much confidence 
muft not be placed in a lively imagination. Poets may be 
allowed fome latitude in this refpedf; but we muft refute the 
fame indulgence to a certain clafs of natural ids and philofo- 
phers, who think they can catch nature in the flippery paths 
ofmvfticifm; who fubititute an unintelligible jargon for a 
language generally underftood; and who attempt to explain, 
a difficulty by obfeurity. 

Kepler, who often indulged in fuch aftronomical dreams. 
Vol. XII. E and 
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and gave full fcope to his ardent imagination, thought he had 
made a great difcovery by fuppofing that the five regular 
bodies would fit exactly into the vacuity between the fix 
planets known at that time; and their difiances indeed, ac¬ 
cording to the lateft observations, correfpond very well with 
this rule. But unfortunately, as has been remarked by pro- 
fefior Warm, Euclid and Nature left no regular body for 
Uranus; and I may add, that none remains for Hera: fo 
that Kepler’s ingenious idea falls at once to the ground. 

Should the queftion propofed on the difcovery of Uranus 
be here afked—Why was not this planet difcovered long 
ago ? we might give the fame anfwer to it as given by Lich- 
tenberg who confidered it of the fame kind as that of 
Lelio’s fervant in Leffing’s Treafure, who wifhed to know 
why his father had returned on a certain day, and not a year 
fooner or later; which he thought would have been much 
lei's incomprehenfible. 

The mo ft natural way is, as profefTor Bode has done in his 
Uluftration of Aftronomy, to conjecture that this planet, 
being fmaller than Mars, and at a confiderable diftance beyond 
it, reflects too little light from its furface; and hence it has 
efcaped the keeneft-fighted obfervers. But who knows what 
the nature of its furface may be? We are acquainted with 
celeftial bodies which exhibit different colours, fhades of red 
and green; as for example Mats, and the double fiar y in 
Andromeda, the light of which increafes and decreafes; and 
others which even difappear from our view. 

Kant and Wunfch, in their Cofmological papers, aflfert 
therefore that this planet does not exifl: by itfelf, but that it 
is incorporated with Jupiter; which is therefore of greater 
fize than it ought to be according to the fuppofed rule, and con- 
fequently fupplies the place of two planets. Kant afcribes the 
fmall fize of Mars, and its want offatellites, to the fame caufe. 
But this hypothefis was not neceflary to explain the invifibility 
of this planet, as it can be done in a much better manner, and 
more agreeable to the laws of nature. How long did Uranus 
remain concealed from our fight! And vet it was not onlv 
in the heavens, but, as we now know, was feen and oblerved 
ao, 30, and 90 years before Herfchel’s difcovery of it, by a 
French, a German, and an Englifh aftronomer. Hove then 
could profeifor Wunfch, in the fecond edition of his Cofmo¬ 
logical Converfajions, published in 1791 f, confequently ten 
years after the difcovery of Uranus, afle the following quef¬ 
tion: cs: What kind of a body mull that be which, though 

* Gutting.Tafcheribuch, 17S3. f Voh i. p. 599. 
fa 
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fo near, cannot be found by the beft telefcopes, though every 
final] fpot in the heavens is every night examined with the 
greateft diligence ? But if this planet fhould once be difeo- 
vered, or if it be really d'fcovered, it will be eafily compre¬ 
hended why, as a telefcopic ftar, it could have remained fo 
long concealed among the innumerable multitude with which 
the heavens are covered *. Profeffor Wunfch thinks, that 
as the fatellites of Saturn and Uranus, which fhine only with 
a pale faint light, can be feen by means of good telefcopes, 
this concealed planet might alfo have been feen. But pro- 
feffior Wunfeh does not reflect:, that to fearch for an exceed¬ 
ingly fmall moveable luminous point, that changes its place 
in the immenfity of the heavens, is much more difficult than 
to fearch for a fatellite, which always remains in the neigh¬ 
bourhood of its primary planet, and mud even be found in 
the field of the obferver’s telefcope. As profeffor Wunfch is 
a good mathematician, he may calculate the probability and 
poffibility of the difeovery of a fatellite and of fuch a planet. 
It is poffible that this planet, as was the cafe with Uranus, 
may have been feen feveral times; but it is alfo poffible that 
it is not always vifible. For, fince it appears only as a tele¬ 
fcopic ftar during the time of its neareft approach to the earth, 
at its greateft diftance from us it may efcape the beft inftm- 
ments and difappear entirely; which renders the finding of.it 
ftill more difficult and uncertain. 

All thefe impediments might in part have been forefeen$ 
and it was only by an accident, or fyftematic regulation, that 
the difeovery of this planet among ft the immenle number of 
telefcopic ftars was poffible. In the year 1787, when I un¬ 
dertook, at Gotha, a new revifion of the ftarry heavens, my 
view was to fearch for this planet, to which I was particu¬ 
larly encouraged by the auguft founder of the obfervatory of 
Gotha. I therefore confined myfeif merely to the zodiacal 
ftars, and made a catalogue containing the right afeenfion of 
thefe ftars, under a convibfion that it was poffible by thefe 
means alone to fall upon this concealed planet. 

In the autumn of laft year, when I had the pleafure of 
undertaking a fhort aftronomical tour to Celle, Bremen, and 
Lilienthal, and of fpending a few agreeable weeks in the 
company of fame of the ableft German aftronomers, thefe 

* On the difeovery of Uranus Lalande made the following refleftion : 

Le nombre des etoiles defeptieme grandeur eft fi prodigieux qu’on auroit 
regarde comme irnpoffible et inutile de les oblerver toutes, et a plufteurs 

reprifes; cela e&t ete cependant neeeftaiVe pour fa voir s’ii n’y en avoit pas 

quelqu’un qui eut un mouverrient. Ephcmer. des Mown, celeji. vol. viii. 

p. 88.—Lalande here alludes to ftars of the 7th magnitude, but Hera ap¬ 

pears as a ftar of the 8th or 9th. 

E % eminent 



68 B.rjleffiions on the new Planet. 

eminent men were of opinion that it was not poffible for one 
or two aftronomers to examine all the telefcopic liars of the 
whole zodiac in fearch of this concealed planet. Six aftro¬ 
nomers then afiembled at Lilienthal refolved therefore, on 
the 21 ft of September 1800, to eftablifh a fociety of twenty- 
four practical aftronomers difperfed throughout different parts 
of Europe, for the cxprefs purpofe of fearchi 11 g out this planet 
fuppofed to exilt between Mars and Jupiter. They elected 
Mr. Schroter as their preftdent; and I had the honour of 
being chofen their perpetual fecretary. The plan of the fo¬ 
ciety was to divide the whole zodiac among the twenty-four 
members, each of whom was to have aiiigned to him, by 

lot, a zone of 150 of longitude, and of from 7 to 8° of north 
and fouth latitude. Each member was to conftrudf a new 
celeftial chart of his department, comprehending the fmallelt 
ftars, and, by repeated examination of the heavens, to afeer- 
tajn the true (late of his diltridf, and whether it contained 
that wandering body. By this inftitution we entertained 
hopes that this ftar, which had lo long eluded our refearches, 
would be at length traced out. In the name of the fociety 

w •> 

I wrote to feveral of the moft celebrated practical aftronomers 
in Europe, inviting them to concur in this general objedl; 
and almoft all of them agreed to the invitation with great 
readinefs*. Some of the members, who have already begun 
their labours with great diligence, have tranfrnitted, for our 
mfpedtion, very interetting information; and though our 
infant fociety may be deprived of tlic honour of ftrli difeover- 
ing this planet, not only is the fuppofed difeoverer of it 
among the number of its members, though the uncertain 
ftate of conveyance hv polt or by lea, in confeqnence of the 
war, has hitherto prevented us from tranfmitting our invita¬ 
tion to Palermo, but the fociety has already contributed a 
great deal, and will If ill contribute more, towards correcting 
our catalogues of the ftars : and as this is not the only ob- 
]e6t ol the fociety in the extcnftve province of aftronomy, its 
labours, by being continued, muft be of conftderable utility. 

In the month of February, this year (1801), I received a 
letter from Lalahdc at Paris, in which he informed me, that 
Prazzi, aftronomer at Palermo, had difcovered, on the 3ft of 
January, a fmall comet in the (houlder of Taurus •. it appear- 

* The only aftronomers who beggt d to be excufed were profdfor Snia- 
decki of Cracow, and profefior Wurmof Blaubeuern. The former, be- 

caule, the univerfity of Cracow being fupprefted, he was confeqaently 

obliged to leave the oblervatorv : the latter, on account of the want of in- 

ftruments. But this difficulty was removed by princely munificence. The 

duke of Gotha fent profefior Wurm a 7 feet reflector by Herfchel, and 
the duchefs an aftrononucal dock. 

v"'' "1 
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ed like a ftar of the 8th or 9th magnitude, without any nebula 
or tail: but as nothing elfe was faici of its pofition or courfe, it 
was not poffible to find it; and therefore, in expectation of 
more correct information, I paid no further attention to it. 

In April I received a letter from Bode of Berlin, dated the 
14th of that month, in which he told me that he had re¬ 
ceived a letter from Piazzi,. dated Palermo, January 34, 
dating, that on the ift of January he had difcovered a final! 
comet in 5*° 47' right afcenfion, and 16° 8' north declina¬ 
tion. On the nth of January, from being retrograde, it had 
become diredt; on the 23d, its right afcenfion was5i046, 
and its northern declination 17° 8'. He hoped he fliould be 
able to obferve it during the whole of February; it was very 
fmall, like a ftar of the 8th magnitude, and without any ne¬ 
bulous light. Profefifor Bode added : u On reading Piazzi’s 
letter, I was much ft ruck with the appearance and motion of 
this fuppofed comet; and I immediately wrote to him to fend 
me the fequel of his obfervations. In the mean time I can¬ 
not help mentioning that I have found, by a well-known and 
cafy calculation, that the two obfervations of the ift and 23d 
of January, and the ftationary ftate of the ftar on the nth 
of the fame month, agree excellently with the fuppofition 
that it is not a comet, but perhaps the hitherto unknown 
planet between Mars and Jupiter, taking its diftance at from 
2*75 to 2‘8o. What do you fay of it? It is much to be 
regretted that we have not a third obfervation. But, as the 
ftationary ftate agrees very well with the given places, it has 
become to me a matter of great importance. Send me a few 
words by the next poft refpeCting your opinion. I may err, 
and with for information; but the correfpondence is very 
remarkable. Do you know any more obfervations refpeCting 
this fmgular. comet}” 

O11 reading this letter, I immediately had recourfe to my 
old calculations of the years 1784 and 1783, and fhowed to pro- 
feffor Pafquich, who was prefent when I received the letter, that 
my elements of the orbit of this planet, calculated from analogy 
in the year 1785, and infertedin the Berlin Aftronomical Al¬ 
manac for 1789, gave as its diftance from the fun 2f82, and 
as its period of revolution 4*74 years, or 4 years 9 months. 
Profeffor Bode, from Piazzi’s obfervations, had found the di¬ 
ftance 2‘73,and the revolution the fame as I had deduced from 
analogy, viz. 4 years 9 months. I immediately fent an anfwer 
to profeffor Bode’s letter, and informed him, that my two ele¬ 
ments of the orbit of this fo long concealed planet, calcu¬ 
lated, provifionally, fixteen years before, amidft my analogical 
dreams, and which I had depoftted in his hands in a fealed 

E 3 note 
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note in October 1785 *, when I had the pleafure of forming 
a perfonai acquaintance with this worthy friend at Berlin, 
correfponded perfectly with his own, and confequently with 
thofe of Piazzi, I was therefore not only of opinion-that 
the fuppofed comet might be the invifible planet fo long 
fought for in vain, but found that Oriani of Milan, from 
whom I received a letter twro days after, entertained the fame 
opinion, that this ftar was the planet fuppofed to exift be¬ 
tween Mars and Jupiter. Piazzi himfelf, even in January, 
(Piazzi’s letter to Oriani is dated on the fame day as that to 
Bode, viz. the 24th,) informed Oriani that he confidered this 
ftar, which he fir ft fuppofed to be a comet, as a real planet. 
The honour, therefore, not only of having firft difcovered this 
ftar, but that alfo of having firft afcertained it to be a planet, 
cannot be refufed to Piazzi ; and one might almoft fufpe6t 
(though we can hardly afcribe fuch a motive to him) that he 
wifhed to retain to himfelf likewife the honour of having; firft 
calculated its orbit, as he communicated his ohfervations in 
fo (paring and imperfect a manner. A 

Profeffor Bode announced this difcovcry and conjecture to 
the Royal Academy of Sciences at Berlin, and caufed it to 
be puhlifhed in the Berlin Gazette of May 12, the Jena Lite¬ 
rary Gazette of May 6, and in the Hamburgh paper of the 
13th, from which it was copied into other journals. 

Two days after I received profefibr Bode’s letter, and before 
I could return an anfwer l received one from Oriani, dated 
April 7, in which he fays : ] have received a letter from 
Piazzi at Palermo, which contains information highly worthy 
of your attention and of all aftronomers. He writes me, that 
on the xft of January 1801 he had obferved a ftar, of the 8th 
or 9th magnitude, in the fihoukler of Taurus. On the 2d 
of January he found this ftar had advanced about 3' go" 
further towards the north, and about 4 min. towards o Aries. 
The two following days, the 3d and 4th, he found nearly 
the fame motion. On the 5th, 6th, 7th, 8th, and 9th, the 
heavens were fo obfeured that ho could make no obfervation. 
On the xoth and nth he again faw the ftar; and afterwards 
on the' 13th, 14th, 17th, 18th, 19th, 21ft, 22d, and 23d of 
January. From the 10th to the nth its motion, from being 
retrograde, had become diredt, He adds, That on the firft 
day of obfervation (Jan. ift) its right afeenfion wras 510 47ft 
and its declination 16° 87 north. On the 23d of January he 
found R. A. 51° 46', and N. D. 170 8'. He writes alfo, that 
he firft announced this ftar as a comet; but, as he always 

* Thefe elements Had been communicated aH'o to the duke of Gotha, 
to count Bruhl at London, and Kohler at Drefden. 
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©bferved it to be without any nebulous ring, and to have a 
very flow motion, he had feveral times conjectured it might 
be a planet. This letter, written on the 24th of January, was 
unfortunately 71 days 011 the road; it was therefore difficult, 
from the only two pofitions given by Piazzi, to conjecture 
the place of this wandering (tar after fo long a period. I have, 
however, endeavoured to take advantage of the circumftance, 
that on the 10th of January the ftar from being retrograde 
had become dire£t, and, on the fuppofition of a circular orbit, 
have found that its diftance from the fun mu ft be three femi- 
diameters of the earth’s orbit; fo that this ftar may be a new 
planet, the orbit of which will fall between thofe of Mars and 
Jupiter. There is reafon to think that the orbit of this planet, 
like thofe of all the reft, will have a perceptible eccentricity*, 
and confequently the hypothecs of a circular orbit, which 
I fuppofed, mu ft be improper for reprefenting its motion and 
geocentric place after fo long a period : we muft therefore 
wait for the remainder of Piazzi’s obfervations, which he no 
doubt has continued. The heavens with us, fince the receipt 
of Piazzi’s letter, have been always overcaft : you, perhaps, 
have a Iky more favourable for aftronomical obfervations 
than ours ft. In this perfuafion, I fend you my elements of the 
orbit, calculated, as you will fee, from thefe imperfect obferva¬ 
tions, by which you will be able to calculate the planet’s place 
nearly. Heliocent. long, of the ftar at noon, Dec. 31, 1800, 
2i 6° 54'; lieliocent. motion in long, in 100 days 180 19k 
Longitude of the afeending node, 3s 8° 32k Inclination of 
the orbit, 30 50ft But, as already laid, thefe refults are 
fubjedt to great doubts; for they are founded only on two 
very imperfect obfervations, and on the very inefficient hy- 
pothefis of a circular orbit. I, however, flatter myfelf that 
this letter will foon reach you; and, before the ftar be loft in 
the fun’s beams, you will perhaps be fo fortunate with your 
fuperior inftruments as to find it, and to be able to give me 
more correct information refpe&ing it.” 

Immediately after I received Oriani’s letter, I calculated 
the place of the planet with its elements, and learched for it 
in the heavens on feveral ferene evenings; but, unfortunately, 
the information had arrived too late. This fmali ftar had 
already advanced too near to the fun, fo as to be loft in its 

• * According to my conjectural calculations, a very great one, 0*14; the 
greateft next to that of Mercury. Time will fhow whether I was right. 

f At the bottom of the Thuringian forefts, two hundred per cent, worfe 
than Milan I How badly my friend was informed reipebting our April 
weather ! It is a common proverb at Gotha, that during the brighteft and 
Smelt weather one muft not go abroach without a great coat or umbrella. 

.£ 4 rays 
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rays and the vapour of the horizon. I afterwards found that 
Oriani, in confequence of his great hade and anxiety to com¬ 
municate to me the intelligence as foon as poflible, muft have 
committed an error in the calculation of thefe preliminary 
elements, particularly iu the &, and in the inclination of the 
orbit. But even had there been no error I fhould not have 
found this fmall wandering ftar; for when I received the in¬ 
formation the obfcurity was too great, and the ftar too near 
the horizon. Profefibr Bode alto, as he informed me in <t 
letter dated May 12, had fearched foi\it feveral evenings, but 

in vain. 
As no hope now remained of being able to obferve this 

Singular and remarkable body till its return from the fun in 
Auguft or September, I made a calculation of its orbit as 
well as poflible from fo imperfect and fcanty obfervations, 
not with a view of finding it again in the courfe of two or 
three months (for before that time I hoped Piazzi, by con¬ 
tinuing his obfervations, would give us better and more deter¬ 
minate data and concluftons), but merely that I might have 
by me fome conjectures to enable me with better grounds to 
believe in the adtual exiftence of a planet between Mars and 
Jupiter. 

The obfervations given by Piazzi for calculating the orbit 
are partly imperfeCt and partly inefficient, ift, His two 
obfervations which are known, are only for minutes, and 
announced as nearly. 2d, For calculating the orbit of a 
planet or a comet, three obfervations at leaft are neceffary. 
3d, The times of the obfervations are not affigned. In regard 
to the firft, we may admit, that at leaft the nearejl minutes 
of the obfervation are given right. In regard to the fecond 
difficulty, Piazzi perhaps, as already fa id, may have purpofely 
withheld the third obfervation, that he might calculate firft 
himfelf the orbit of this planet #; for he conftdered it as fuch 
before the 24th of January. But if this were the cafe, he 
betrayed, in fome meafure, his having made a third obferva¬ 
tion; as he mentions that the planet from the 10th to the 
nth of January was fiationary. Oriani and Bode took ad¬ 
vantage of this circumftance, apd I employed it myfelf to 
calculate an approximate orbit of this planet from thefe 
fcanty obfervations. The third difficulty was obviated by 
the following conjectures : 

Piazzi, as is well known, is employed in the conftrudfion 

* The celebrated French ahronomer J. N-de 1’Iile went hill further. 
Having dilcovered, at the obiervatory of Paris, the long announced, long 
expected comet of 1759, he kept it a long time fecret, obferved it in pri¬ 
vate, and ordeied his pupil Meiiier to fay nothing of his difcovery. 

of 
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of a large celeflial chart*. He had alfo, in part, the good 
fortune which I hoped to enjoy while preparing my catalogue 
of the liars, and with the view of which the Lilienthal Aftro- 
nomical Society was formed ; and the planet would certainly 
not have efcaped them, even if it had not been difcovered by 
Piazzi f. Piazzi is furnifhed at his obfervatory with an ex¬ 
cellent tranlit inlfrument, and a complete meridian circle bv 
Ramfden, by means of which he no doubt fell upon this fmall 
wandering liar. This liar mull have culminated on the ill 
of January, the day when difcovered, about nine in the even¬ 
ing. At that time of the year and hour it is perfedl night 
at Palermo; and therefore Piazzi could very well obferve this 
fmall liar, of the 8th or ninth magnitude, with a day tele- 
fcope. It was, however, full moon; and as the moon had 
rifen three hours above the horizon of Palermo, the night 
mull have been very bright. But the moon was four hours, 
or about 68° dillant from the liar; and this circumllance 
alone converts my conjecture into certainty, that Piazzi mud 
have found this fuppofed comet not with a comet-fearcher, 
but with his meridian inltrument. The above-mentioned 
right afcenlions of the wandering liar, converted into time, 
were consequently the time of its culmination in lidereal 
time: thefe I again converted into mean folar time, and 
thus brought out the true moments of the obfervations of 
the liar. By thefe, and the obliquity of the-ecliptic 230 38' 
10", I have obtained the following data for calculating the 
orbit: 

i3oi. Mean Time 
at Palermo. 

Geocenf. Long, of 
the P .m. 

Geocenf. 
Lat. South. 

Place 01 Q 

4* zo'1 

Log • Diit. 

O ® 

Jan.1 ft 
2 3d 

3h43'>.5/; 
7 16 41 

Is 23® 2<P 40/; 

I 23 43- 4° 
37' 5" 

l 38 CO 

9s ii° i1 407' 

ro 3 22 28 

9*9926158 

|9'9932'51 

As the liar on the 10th of January became llationary, I 
found its elongation for that time 7s a6° 4T 41", and, by 
means of KeiPs propolition, that the tangent of the elonga¬ 
tion is equal to the femidiameter of the orbit divided by the 
fquare root of that femidiameter, -f- 1. I found this lemi- 
diameier = 3*071, and, by Kepler’s principle, the revolution 

* Laft year he published his large catalogue, comprehending 5500 ftars. 
+ It was really fortunate that Piazzi diicovered his ftar on this day ; 

for, had he fallen upon it eight days later, it is poffible it might have 
efcaped him ; for*, as this wandering ftar about that time became llationary, 
lie would not, from the obfervations of next day, have remarked its 
motion. It is very fmgular that this new planet, if its being fuch be really 
confirmed, was difcovered and feen in the ftioulder of Taurus, as Uranus 
was 20 and no years ago. 

(3’°7tH 
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(3,©7i)| — 5:3817 years. By the ufual methods I obtained 
the following approximate dements of the orbit: 
Epoch of the mean heliocentric longitude 

for the commencement of 1801 
-Long, of the afeending node 
.Mean annual motion 
Inclination of the orbit 

V 

2 

2 

6° 

22 
6 

7 

5 5 
o 

54 
47 

40 

5° 

35 
40 

Semidiameter of the orbit, 3-071 
Synodical revolution - 5*3806 

Thofe who attentively coniider and compare thefe elements 
will no doubt remark, that the diftance and periodical time 
of Pjazzi’s ftar are exadfly the fame as thofe of the celebrated 
comet of 3770, the calculation of which gave fo much em¬ 
ployment to aftronomers, and the orbit of which Lexel could 
no otherwife reprefent than in an ellipfe of 5 years. Pingre 
alfo found its diflance = 3*09, and the period of revolu¬ 
tion 5*4 years *. Burckhardt, who lately obtained the fe- 
cond prize propofed on this fubject by the National Inftitpte, 
could not reduce this Angular body from new obfervations 
into any other than an elliptical orbit of 5k years. Was the 

.comet of 3770 the to long concealed planet ? or was Piazjzi’s 
ftar the comet of 1770,? In either cafe, whether it was a 
comet or planet, Why was it not oftener feen, or .before 
difcovered ? The. caufes, fome of which we have already 
mentioned, may have been various. But to confine niyfelf 
to a probable way of explaining this point, let the reader only 
look into Schroters Obfervations on the Comet of 1799, 
p.ublilhed in the third volume of his Collections in»regard to 
the lateft Agronomical DifcoveVies f. The mod; lingular phe¬ 
nomena of the accidental variable modifications of the ne¬ 
bulous light furrounding the comet, and alfo the well-known 
atmofpheres of the planets, and even the fun, will be found 
there explained. In the nebulous light which furrounded 
the comet of 1799, Mr. Schroter obferved not only occa- 
fional, but Hidden and difproportionably great changes both 
in the extent and Itrength of the photofphere. Dr, Herfchel 
not long ago prefen ted to the Royal Society a paper on the 
itrudlure oi the fun* in which this eminent aflronomer ex¬ 
plains the folar fpots by fuppofing an elaftic and not lumi¬ 
nous gas difengaged from the opake furface of the fun’s body, 
which divides the furrounding luminous fluid or photofphere, 
by which means we then fee dark parts of the body, which 
yve coniider as fpots. 

fs it not therefore poflible that we fee Bars at one time 

■*• Cometographie, part ii. p. 89. 

f Afigem, Geograph. Ephemeral, vol. iii, p, 432. 
which 
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which difappear at another? We are acquainted with many 
which have periodical changes of light of greater or longer 
duration; as, for example, thofe numerous changeable bars 
called Stellas mirabiles. What has become of the celebrated 
Tycho Brahe’s ftar in Caffiopeia of the year 1573, which at 
one time (hone as bright as Sirius, and even exceeded Venus 
and Jupiter when in their perigeum ; fo that it could be feen 
in .the day with the naked eye; fince which time not the 
final left traces of it have been found ? We learn by the old 
chronicles, that in the time of the emperor Otho I. about the 
year 945, and alfo in 1264 *, a new and motionlefs ftar ap¬ 
peared between Caffiopeia and Cepheus. Some aftronomers, 
therefore, conjectured that this might be the ftar of 1572,which 
appeared periodically in the courfe of about 300 years f. Had 
it any affinity with the celebrated ftar difcovered by Kepler 
in 1604 in the foot of Serpentarius, which feerned at one 
time fo bright that it exceeded in fplendour ftars of the fir ft 
magnitude, became invifible next year, and has never fince 
appeared ? What are Herfchel’s planetary nebulae ? Did pot 
Schroter J find that whole trabfs of luminous nebulae difap- 
peared from the heavens? What are our large fire-balls, 
which move with a velocity a hundred times greater perhaps 
than that of a cannon bullet, emit a bright light, burft, and 
then difappear? It is proved that they are bodies belonging 
to the univerfe, and not to our atmofphere. This was the 
opinion of Montanan § in 1676, who, in his Fiamma vq- 
lante\\9 calculates that one of thefe fire-balls, feen throughout 
all Italy in the above year, was at the height of forty Italian, 
miles. All our readers muft remember the large fire-ball 
feen in the year 1783 in every part of Europe, and pretty 
well obferved. It was calculated by fome of the Enajifti aftro- 
nomers that the height of this immenfe body of fire was 60 
Englifli miles, and that its greateft diameter was 1 7th mile. 
In feven minutes it would have pafled over a fpace equal to 
the femidiameter of the earth 

Why may not comets appear fomctimes luminous and at 

^ Leovit. apud Tychon. lib. i. p. 441. Licet, lib. v. cap. i?.. 
4 See Laplace’s hypothecs on this fubjedt in his Expnjit. dk Syfteme dti 

Monde, iiv. v. p. 347. an. 7. the only real edition in quarto acknowledged 
•by the author. 

t Beytrage, p. 232. 
§ Halley and Hevelius considered them alfo as eofmical bodies. 
|j La Fiamma volante, gran Meteora veduta fopra FItalia la feta de 

3 1 Marzo 1676, Speculazioni fifiche et aftronomiche eiprelle dal Dott. 
Geminiano Montanari ..... in una Lettera all, Ill. Ecc. Sgr. Marchefe 
Federico Gonzaga, Bologna 1676. 95 pages quarto: a very fcarce'work, 
for which I am indebted to the kinanefs of profdTor Blumenbach, and 
which Dr. Chladni, who has collected on this fubjcdt wlth-fo much care, 
v/as neyer able to obtain? 

others 
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others dark ? The cornet of 1770, therefore, might exift 
fometimes in an opake, and fometimes in a phofphorefcent 
Tate \ and hence perhaps, and from the perturbative power 
of the larger and more denfe bodies, the unfrequency of their 
return may be explained. They come back, and we do not 
fee them ; they are prefent, and we do not obferve them. 
To draw conclufrons, from the identity of the elements of the 
orbit of a body, refpedting the identity of the body itfelf, 
gives, as all aftronomers know, but a high degree of proba¬ 
bility', among the ninety-one comets, confirmed by only one 
hvpothefisf, which certainly may be true, taken directly but 
not inverfely. Two comets, how ever, whofe orbits have not 
the identical fame elements, may be one and the fame body. 
This, as far as I know, has never been explicitly aflerted by 
any one: but Lexel mentioned it implicitly, when the fol¬ 
lowing objection was made to him on account of the five 
years elliptical orbit of the comet of 1770 : Since the period 
of the revolution of this comet is fo fhort, why was it not 
feen oftener, and long ago ? Lexel was of opinion, and per¬ 
haps fo was the great Euler his mafter, under whofe infpec- 
tion he laboured, that the influence and perturbation of the 
large body of Jupiter, to which this comet approached very 
near on the 27th of May 1767, and the 23d of Auguft 1779, 
might have entirely changed its orbit J. Burckhardt was 
of the fame opinion in his memoir written on the fubjedf 
of the prize already mentioned. 

But how frightful is the mere idea of calculating the per¬ 
turbation of fuch a body ! Would not fuch a calculation 
exceed the powers of our analyfis? The difficult theory of 
the moon would be mere elementary calculation compared 
with the variable orbit of fuch a body, It were to be wifhed 
that fo ftriking a phenomenon would produce the neceffity 
of giving to our calculation, in regard to perturbation, a new 
direction, that the theory of fo complex an approximation 
might be more improved, and that the influence of the fue- 
eeftive integrations on neglected quantities might be better 
and more accurately determined. But the geometrician, who 
can reprefent all the co-ordinates of the motion of each ce- 
leftiai body in fpeedily approximating feries of fines and eo- 
fines of the angle depending on its real motion, does not? 
perhaps, exift on our earth. 

* Monar. Correlpond. vol. iii. p.414 * 
■f The fo called Halley's comet, the fifth and lafi: obferved return of 

which took place in 1759, and which will appear again in 1835. 
t “ M. Lexel penlc, que fon orbite peut avoir etc totalement changee 

par /adfton de Jupiter/' Pingre Cometograph. part ti, p. 90. See alfio 
Mem. tic Paris 1776, p. 640. 

4 Many 
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Many no doubt will confider the tail which, according to 
Mefliers exprefs ohfervation *, attended the comet of 1770, 
as a proof that it could not be a planet. But, is it proved 
that planets cannot have a tail ? We have planets with fa- 
tellitesj and others without thefe attendants; why therefore 
fhould there not be planets with tails, to prove, in a vifible 
manner, that they are nothing elfe than planets ? This dif¬ 
ference in the appellation originated in the periods of igno¬ 
rance, and mull now be admitted into our language to di- 
ltmguifti thofe bodies, the appearance of which is of fhorter 
duration, and which do not remain vifible throughout their 
whole orbit f, from thofe which are always vifible, except 
when they approach too near to the fun. The circumftance 
which feems to be peculiar only to comets, that fome of them 
move retrograde, while all the planets move direct, is only 
apparent. The reader is referred to the explanation which 
Laplace and Lalande have given of this point in regard to 
the retrograde fatellites of Uranus J. Lalande fays the word 
retrograde impofes by its expreffion, but in reality is nothing. 
Kant, in his Allg. Nat. und Theorie des Himmels, original 
edition, publifhed in 1755, conjectured that the retrograde 
motion of fome comets might be only an optical iliufion, 
like that of the geocentric motion of the planets. 

Every newly difcovered objedl mud have a new appella¬ 
tion. Though a name in itfelf is of no great importance, we 
have feen in regard to Uranus how difficult it is for all man¬ 
kind, from the Thames to the Neva, to be unanimous in 
this refpedt. If the (tar lately difcovered by Piazzi be really 
the fuppofed planet between Mars and Jupiter, a great and 
auguft patron of aftronomy, the founder of the obfer-vatory of 
Seeberg, gave it, in my opinion, a very appropriate name 
fifteen years ago. Uranus has afforded us a ftrong right, 011 
the fcore of uniformity, to affign to this new planet, as has 
been the cafe with the old ones, a name borrowed from the 
heathen mythology. The duke of Gotha propofed, therefore, 
that of Hera, "Hpa, or of the deity ftyled by the Romans 
Juno, the daughter of Saturn, and the lifter and wife of 
Jupiter §: Jupiter therefore would have his father and grand¬ 
father above him, and his wife and children below him. 

* Mem. de Paris 1776. p. 597. 
f The new planet, perhaps, is not vifible in apogeum, as already ob- 

ferved. 
+ Allgem. Geograph. Ephemerid. vol. ii. p. 170 and 259. See alfo 

Laplace’s Expojit. du Syfieme du Monde, p. 342. 
§ Called alfo Saturxia. The duke at firit propofed Rhea, the wife of 

Saturn; but this name has already been applied to the Earth. 

The 
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The Greek name Viera is to be preferred to the Latin name 
Juno, ift, Becaufe the latter has been already applied to the 
planet Venus. Pliny fays *, Ci Infra folem ambit ingens 
lidus, appellatum Veneris ....... Alii enim Junonis, alii 
1/idis, alii rnatris Deum appellavere.” St. Augudinef calls 
Venus, Stellam Junonis \ and Apuleius J fays, Junonia, 
imrno Veneris della cenfetur.” Viera is always involved 

j 

in clouds, and our planet kept itfelf a long time concealed. 
This name, therefore, will dill be appropriate even if the 
new ftar fhould not be the fuppofed planet: in that cafe, 
indead of the deity we have embraced a cloud §. 2d, Hera 
is at the fame time the name of a city in Sicily, by which 
means the difcovery made on that ifland, and the celebrated 
name of the difcoverer of this eighth primary planet, will be 
eternized and preferved as long as tradition and hiflory exift 
on the earth. The city of Hera, lituated, as well as Pa¬ 
lermo, on the coafl of Sicily, was called alfo Hybla Minor, 
and is the fame mentioned by Paufanias, Cicero in his Let¬ 
ters to Atticus, and Antoninus in his Itinerary. In the lad 
place, Viera is the mother of Vulcan, who has his workfliop 
in the burning mountain of zEtna in that ifland. 

The objection already made in regard to Uranus, that all 
the planets have Roman and not Greek names, mud be of 
Id's importance, as the Greek name Ovpavog has been retained 
to that difcovered by Herfchel, though it would have been 

J J O 

more agreeable to analogy to have called it Coelus. All the 
old planets, the difcovery of which is loft in the obfcurity of 
time, may retain their Latin names ; but the new planets, 
the hiftory of the difcovery of which will be handed down to 
the lated poderity, with the names of the difcoverers, ought, 
by way of diflindion, to have Greek names. What feems 
here an interruption of analogy will be only harmony. Since 
the creation, like the Creator, has no bounds, fliould another 
planet be difcovered beyond Uranus, its hieroglyphic ap¬ 
pellation ought to be Greek. 

It will be neceflary alfo to invent an appropriate charader 
for this planet. To a new planet we may affign the charader 
of a new metal. This idea has been followed in regard to 

CD 

Uranus; but we have thereby committed an error, or rather 
edablidied a monument of our ignorance refpeding the com¬ 
ponent parts of platina. It was a much better propofal to 
diftinguidi this planet by J, the under part of which repre- 

H;ft. Na'. lib. ii, cap. 6. 
t Dc Civitat. De;, lib. vii. cap. k. 
f De Mflndo, p. 252. edit. Bipont. 
§ Nubes et mania, cajbtare. 
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fonts a planet, and the upper a fixed ftar: it fhould, indeed, 
denote a fixed ftar become a planet. But as this character 
has been already introduced in the Vienna Epbemerides, in 
order to prevent mifconception it ought to be inverted. The 
charadters of the Earth 5 , and Venus $ , have the fame 
affinity, as weft as thofe of Mars $ and Uranus J. 

POSTSCRIPT. 

While the laft fhcet of this paper was printing we received 
from our worthy friend Dr. Gibers, of Bremen, the following 
elements of the orbit of Hera, which he calculated in a circle 
from the obfervations communicated to him by Piazzi: 
Semidiameter of the orbit 
Longitude of the afcending q 2 
Inclination of the orbit 
Heliocent. long. Jan. ift, 1S01 

S’95i 
° 55' 

ft T 
M X 

1851*6 days 

7 55 
7 45 

5*0694 years. 

11' 39*95" 

710 1' 

Sidereal revolution 
Daily heliocent. motion 
Yearly motion 

This orbit is very infufficient, as it is calculated on the hy- 
pothefis of a circle: the very imperfect obfervations were 
only 22 days diftant from each other; and, as Dr. Gibers 
very well obferves, the lines of fight do not lie advantageousv. 
Dr. Gibers is alfo of opinion that thefe elements are not fuf- 
ficient to calculate a planet fo long before, in order to be able 
to find it again on its reappearance in the morning in Auguft. 
In the month of Auguft it will pals through the whole fign 
of Cancer, and mult be fought for in the equinodlial point. 
From the ift to the 31ft of Auguft, a zone of the heavens 
from 115° to 130 : of right afcenfioii, and from 22° to 24* 
north declination, umft be carefully fearched; for this will 
be the diftridl of the heavens where the planet will, in all 
probability, be found in that month. 

In the oldeft periods Latin verfes have been invented to 
denote the order of the planets in regard to their diftanee 
from the fun. Thus, for example, we have the old well- 
known verfes: 

B 
\ 

Saturni atque jovis Sidus, Mars, Sol, Venus alma, 
Mercurius, claudit ultima Luna chorum. 

On the difcovery of Herfchel’s planet, Poinfinet de Sivrv 
widled to have it called Cybeie or Cybelle, after the wife of 
Saturn, the neareft planet below it; and expreffed the order 
ol the feven planets in the following three Latin verfes : 

.Ambit Solem Hermes, Venus hunc, mox Terra, Diana, 
Mars fequitur. Pergit rex Jupiter. Hunt Saturnus, 
Omnes hos cubes ampIeStitur .alma Cubeile, 

One 
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One of my friends, poflefied of a poetical vein, has expreffed 
the order of the planets, now increafed to eight, in the fol ¬ 
lowing four lines, and not unhappily: 

Mercurius primus: Venus altera: Terra deindc, 
Mars pofthac: quintam federn fibi vindicat Hera. 
Jupiter hanc ultra eft. Sequitur Saturnus: at ilium 
Uranus egreditur, non aufim dicere fummus. 

XIV. Some Particulars refpecting the new Planet Ceres 
Ferdinandea. 

In the two preceding papers our readers are put in poffef- 
fon of every thing relative to the difeovery of this planet. 
The following are fome of the obferved places of the Ceres 
Ferdinandea, upon its being redifeovered lately, and the times, 
noted are mean time, 
iBox. £ 

Obferved by Dr. Zach of Saxe Gotha, under Dec. n 

l802. 
Jan. 

Feb. 

M. T. ' R. A. 
at i8h 48' 178° 33' 3i// 

5. By Dr. Olbers, at Bremen, 

!? 3° 185 43 
ix. Again, by Zach, 

at 17 3 17 186 
26. By Meehain, at Paris, 

at 16 10 48 188 

45 

24 

4- 
12. 

at 16 
at 17 
at J5 

n 15 

2 5 46 
4 12 

x 88 43 
188 43 
188 30 

5° 

49 
eeir 

o 
o 
o 

Dec. N. 
II 0 41' 3°' 

XI 8 0 

11 10 0 

12 0 43 
y 

|I2 39 0 
12 44 0 

*3 33 0 
/ J u it VV tlj UU*” 

ferved by Dr. Herfchel at Slough, and alfo by'Alex. Aubert, 
efq. at his obfervatory at Highbury Houfe. 

The hate of the weather at Slough did not admit of Doctor 
Herfchel’s feeing the new planet 'till Monday night the 8th 
current, he having previoufly received diflina notice as to its 
place from his friend Dr. Mafkelyne, the aftronomcr royal, 
who for the firft time obferved it, like a ftar of the eighth 
magnitude, on the 4th current, in the morning. On° the 
qth and 10th of February at night, Dr. Herfchel again traced 
the planet, and perceived its motion. It was not however till 
the morning of the fucceeding day, that through a much 
clearer air, and at a more favourable altitude, with lefs 

obftru&ion 
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obfirudtion from the moon-light, he obtained a diftindt view 
of it for a fliort lime. Through his ten feet reflector, with 
a magnifying power of fix hundred, and higher powers, he 
perceived -its difc, though very fir/all, yet diftindtly round and 
well defined; but faw nothing further which denoted a ring or 
a coma, or a fatellite. The favourable flate of the air appear¬ 
ing then very precarious, Dr. Herfchel did not attempt to afceiv 
tain the apparent diameter of the planet by means of his lamp- 
micrometer,. as fome preparations and adjufiments would 
have been neceffary before he could have availed himfelf 
of that curious apparatus. But in order to form fome efti- 
mate as to a point of fo much importance, he adopted a happy 
expedient, and very fuitable to the urgency of the moment. 
The Georgian planet being fituated near at hand, in the 
fame region of the heavens, he directed his telefcope firfi: to 
it, and then to the other, with his attention fixed upon 
making a comparative eftimate of the apparent diameter of 
each diic. In order to this, and to avoid as much as poffible 
certain fallacies to which this method is more or lefs liable, he 
was careful to form eftimates over and over again, according 
as his telefcope was lad turned from the greater difc to the 
fmaller; and vice verfa. From fuch obfervations, frequently 
repeated, he concludes that the apparent diameter of the 
Ceres Ferdinandea' is about a fourth part only of the ap¬ 
parent diameter of the Georgium Sidus. By applying there¬ 
fore the proper calculation, Dr. Herfchel has inferred that the 
real diameter of this newly found primary planet, called Ceres 
Ferdinandea, is only a little more than half of the diameter 
of our moon and lefs than 5-Sths of it. The fmallnefs of 
the planet, together with the great inclination of its orbit, 
are peculiarities which may probably lead to other difcoveries 
in the folar fyftem. 

The following are fome places of the planet calculated 
fonvard in foreign journals, but corredted by the lateft ob¬ 
fervations, (bowing nearly where the planet may be expedted 
to appear : computed for J2h or if Greenwich time. 

1802. R. A. Dec. N. 
Feb. 17. 188° 15' 140 8y 

23. 187 39 14 49 
March 1. 186 50 15 31 

The planet will be in oppofition to the fun about the 13th 
of March. 

The following are the elements of the planet as calculated 
by M. Gaufs, of Brunf wick, for an elliptic orbit. 
Epoch i8ci, Jan. o, or Jan. 1, which of the two is un¬ 

certain - - 2? 170 36' 34" 
Yol, XIL - F Aphelium 
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Aphelium - - - 3os 26° 27' 38" 
Alcending node - - - 2210 44 
Inclination of orbit - - o 10 36 57 
Eccentricity 0,0825017 to its mean difiance unity. 
Mean diftance from the fun 2*7673. 
Mean diurnal heliocentric and tropical motion, fay, 12'* 
50.914".; 

Periodic time 1681 days, or 4 years 7 months. 
Baron Von Zach, director of the obfervatory of Gotha, 

writes as follows to C. Mechain, adminifirator of the obier- 
vatory of Paris : 

“ M. Schroter of Lilienthal has feen, with his large tele- 
fcopes, the new planet Ceres, under a difc of nearly 27/. He 
fufpe.Cts that it has two fatellites. The planet is enveloped in 
a very thick atmofphere, for it appears to be furrounded with 
much nebulofity. I am very anxious to learn what Dr. Her- 
fchel will tell us refpeCling it : in the mean time I thought 
it my duty to write you this in hafie.” 

Elliptic elements of the new planet, corre&ed byM. Gaufs 
from his laft obfervations : 
Diurnal tropical heliocentric motion 770*737 
Tropical revolution, 168id I2h 9m. 

It is a curious circumfiance that the difcovery of this planet, 
has been long expected, and even in fome meafure predicted. 
Profefior Bode, of Berlin, in bis Kurzcr Entzvurf der Ajlro- 
nomafchen IVijfench often, Berlin 1 794, § 387, has the follow¬ 
ing paflage: 

“Is it probable that Uranus, or the Georgian planet, is really 
fituated at the utmofi limit of our folar world ? This appears 
to be very doubtful, confidering the immenfefpace interpofed 
between it and the nearefi fixed fiars. Other planets per¬ 
haps may be fiill more remotely fituated, and may perform 
their revolutions unfeen by human eyes. We can fcarcely 
fuppofe that any planet exifis nearer to the fun than Mercury; 
but confidering the proportions of the difiances of the planets 
from the fun, we obferve between Mars and Jupiter, a di¬ 
fiance far greater than a companion of the other difiances 
would lead 11s to expect, and this fpace may perhaps be 
occupied by a planet yet unknown.” 

Similar ideas feem to have been entertained in this country, 
even long anterior to the conjectures of Lambert and the 
German aftronomers, as appears by the following, which is 
given as a note in a work lately publifhed on afironomy, by 
Mr. Olinthus Gregory, teacher of mathematics, Cambridge. 

“ Mr. Maclaurin and other philofophers expected nearly 
one hundred years ago, that fuch a difcovery as this of 

6 „ i Piazzi 
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Piazzi would be made by fome diligent aftronomer; and 
the opinion has been lately revived by Mr. Capel Lofft, a 
gentleman well known for his attachment both to the fci- 
ences and the mules, fn the New London Review for March 
1800, this gentleman, in a critique on the Athenian Letters, 
ventured to offer fome conjectures refpeCting an intermediate 
planet between Mars and Jupiter, the coincidence of which 
with the new difcovery is very remarkable. He fuppofed that 
the diltance of the intermediate planet from the Sun would 
be to that of Mars, either as 33 to 15, or as 20 to 15, the 
midway between which correlponds nearly with the fad. 
With refped to its diameter, he conceived it might be to that 
of Mars, as that of Mars to the diameter of the earth; and 
then being not much more than half the diameter of Mars, 
and at five times the perigean diltance, it would be feen from 
the Earth under an angle of zf or 3", while Georgium 
Sid us would appear under an angle of 4". Thefe lucky 
conjectures were drawn from a certain kind of Pythagorean 
harmony, and are ingenioufly defended in the Review juft 
mentioned.” 

XV. Defcription of a new-invented Agronomical Injlru- 
ment) for placing Globes in a proper Situation, by means of 
the Sun, without the Help of a Magnetic Compafs, or other 
Injlrument. By Mr. B. M. Forster *. 

Iff confifts of a brafs circle, C,C, (Plate IT. fig. 2 and 3 .) 
made to fit the furface of a twelve-inch globe. Acrofs this 
circle is a brafs bar, B, B, arched on the under part, to lit 
the curve of the globe, and fiat at the top. The fides of this 
ba r are graduated, anfwering to ten degrees of the ecliptic ; 
and the under part is chamfered fo, that the edge may be 
very narrow which lies over the ecliptic, when in ufe. On 
the flat top of the bar is a fmall hole, with a metal pin S, 
ferving as a ftyle to caft a {hadow. The part which re¬ 
ceives the {hadow is painted a dead-white, to prevent the 
dazzling which the brafs alone would have occafioned. 

This little inftrument, which may be called a folar ftyle, 
was made under mv direction by Mr. Blunt of Cornhill. 

Method of ujing the Injlrument. 

Find the fun's place in the ecliptic, by an almanac, (or 
on the wooden horizon of the globe, if marked there,) then 
place the inftrument in fuch a manner on the furface of the 
globe, that the pin or jlyle be exaCtly over that place on the 
eel ip tic. Having done this, turn the globe into fuch a 

* Communicated by the author. 
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fituation that the ftyle fhall caft no Ihadow : when this is 
the cafe the globe will be properly placed 3 or, as it is ulually 
called, rectified for the time of day. 

This inftrument may alfo be ufed for taking di fiances of 
places or liars, on different parts of the globe, which are not 
more than ten degrees afunder. 

XVL A few Particulars refpefling Mr, Bo aTs Patent 
Telegraph*. 

THIS Telegraph exhibits the alphabetic or other cha¬ 
racters, or fignals, by means of lamps rendered vifible and 
inviiible by a mechanifm Ample in its con ft ruction and im¬ 
mediate in its efte&ts, as alfo by boards or other opaque 
bodies, which may, in like manner, be rendered vifible or 
invisible at pleafure, by alternately presenting their fronts or 
their edges to the eye. Or by lamps and boards fo combined 
together, that both or either may be ufed : but perhaps the 
modes eafiefl in fitting: up and application are the following, 
viz. ; 

Twenty-five lamps are placed in a frame at equal difiances 
from each other, as reprefented by the white dots in fig. 1, 
No. 1, (plate III) each having a moveable cover, or blind, 
fitted to it,- in fuch a-manner that, when they fall down, (which 
they do by their own weight) the lamps, or rather the flames 
of the lamps-, are intercepted and rendered invifible, fo pre¬ 
fenting a mere blank to- the eye placed in front of the frame, 
as in fig. 2, No. t. 

Another frame is provided having grooves cut in it: and for 
each letter of the alphabet or other fign wifhed to be ex¬ 
hibited, an oblong piece of wood is alfo provided, made fo as 
to Aide backward and forward in thefe grooves, having an 
alphabetical letter or other fign, confpicuoufly marked on the 
outer end of it. Any one of thefe pieces of wood, by 
being pufhed in or drawn out, pulls all at once from before 
the lamps, or lets down (by means of ropes or wires) as many 
lamp- covers or blinds as are neceflary to exhibit that particular 
letter or fign marked on that particular piece of wood, fo 
puttied in or drawn out. The letters of the alphabet fo ex¬ 
hibited, "are reprefented by figures 3 to 28, No. 1. 

The lame thing, ho wever, may be accomplifhed by means 
of trine lamps only. Fig. i, No. 2, reprefents the nine 
lamps, rendered vifible by having their covers or blinds re¬ 
moved as mentioned above. Fig. 2, No. 2, reprefents the 
whole covered. Figs. 3 to 28, No. 2,. reprefent the whole 

* Communicated by Mr. Boaz. 
alphabet. 
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alphabet. The letters are perhaps lefs diflinCt than thofe 
produced by means of twenty-five lamps; but this fpecies 
of Telegraph comes cheaper, and is eafier fitted up: and 
although the alphabetical letters reprefented by it appear at 
hrft fight imperfect, yet, after having feen them twice or 
thrice, they will always after be eafilv recoo-nifed by the 
intelligent mariner or foldier, and may, even at firfl fight, be 
read by one quite unacquainted with the invention. With 
twenty-five lamps, capital letters are exhibited:- -with nine 
lamps, /mail letters muff lo me times be fhown. 

Forms of Signals fuggefled by the Patentee. 

As only one letter appears vifible at a time, to divide thefe 
letters therefore into words, align isrequifite; for which 
purpofe fig. 29, Mo. 1 or 2, in the refpe-dlive Telegraphs, is 
exhibited. 

When a veffel approaches another, and wTiflies to fpeak 
the firanger, fig. 30, No. 1 or 2, is exhibited, being as much 
as to fay u I wifli to fpeak you.” 

When the ft range veffel fees this, five fhows fig. 3 r, Mo. I 
or 2, as much as to fay (i I perceive you with to fpeak me, 
am ready to hear you3” that is, to mark down the letters yon 
exhibit. When the veffel has lpoke, the firanger, in her 
turn, exhibits fig. 30, No. 1 or 2, and replies. 

Fig. 32, No. 1 or 2, reprefents a fign which the captain of 
the Eliza throws up, fhould lie with to fpeak the captain of 
the James, without what he fays being known to the crews 
f either veffel. For this purpofe two circular flat rings of 
wood or metal may be put in a box, the one moveable on its 
centre, the other fixed. On one of thefe rings let the twenty- 
fix letters of the alphabet be engraven, painted or written, at 
equal difiances from each other, progrefively as they occur in 
the alphabet. On the other ring let thefe characters be en¬ 
graven, painted or written, but irregularly. Let each captain 
Be poffeffed of a box as above, fimilar in every reipect. 

When the captain of the Eliza throws up ftgnal marked 
fig. 32, No, 1 or 2, and immediately thereafter the letter G, 
this fhows he wifhes to fpeak privately to the captain of the 
James, on this letter (or key, as it may properly be called). 
On feeing this, the latter turns round the moveable ring in his 
private lignal-box, until the two G’s are over a gain ft or clofe 
to each other, as in the figure annexed; (the white circle with 
black letters rep re lb n ting the moveable ring;) it being under- 
flood that the captain of the Eliza has previoufly done the 
fame thing in his private fignal-box. 

F 3 Every 
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Every letter the Eliza’s captain exhibits is taken down and 
deciphered or tranfpofed by the private fignal-box of the other. 
Thus, making a fuppofition that the arrangement of the 
alphabetical characters is as in the annexed re prefen tat ion of 
the fignal-box ; if one exhibits the letters drmw—uh—irpqr, 
when tranfpofed they exprefs the words news of peace ; the 
letters fo exhibited being divided into words, by tig.29, 
No. 1 or 2, as above mentioned. 

Fig. 33, No. 1 or 2, fignifies a contraction of the conjunc¬ 
tion artel. 

Fig. 34, No. 1 or 2, an apoftrophe, neceflary in writing 
French. 

Fig. 35, No. 1 or 2, as much as to fay, “ I am in dif- 
trefs,” or u I did not underhand your laft fignal or fentenee, 
I pray you fpeak again.” 

Fig. 36, No. 1 or 2, a period. 
Fig. 37, No. 1 or 2, a final flop. 
Or both 36 and 37, No. r, may be given at once, fignifying 
I have finifhed what I intended to fay, you nave now an 

opportunity to fpeak without confuting me.” 
Any two or more figns or characters can be exhibited at 

once, thus increafing the number of appearances, which may 
beufed as different fignals. 

Fig.38. a habitation when the veflels part, q. d. et farewell.” 
Fi gs. 39 to 48, Nos. 1 and 2, exhibit the numerical figures 

neceffary to tell the latitudes, longitudes, &c. at fea. With 
the nine-lamp Telegraph, however, the numerical figures are 
more liable to be miffaken, and it might perhaps be as well 
rather to /pell the number wifhed to be expreffed. This lies 
in the option of the fpeaker. 

Thefe are a few hints concerning this invention, which 
may be applied to a great variety of purpofes. By uling 
lenfes before, or refledors behind each of the lamps, to in- 
creafe the glare and render the light more vivid, thev become 
vifible even during the brightell fun-ikine, at a verv great 
diftance. 

At fea the Telegraph hangs on pivots, to yield to the 
fw ingof the veffel; fo remains always perpendicular. For land 
fervice this is unneceffary, but in either cafe it may be turned 
round fo as to face in any direction. 

Thus a complete fyflem of communicat:on may be efla- 
blifhed,—'Ample, cafy, and unfhackled ;—not liable to be mif- 
taken, but legible by day or night to all ;—capable of being 
the vehicle of ideas in any language, and fo quick, that, if 
neceflary, fixty figns can be exhibited, and dibinCtly read at a 
great diltance, in the fpacc of one minute. 

This 
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Th is mode of communicating thoughts, information, and 
intelligence would conlequeritly be of much ufe on light- 
houfes, dangerous coafts, harbours, fortifications,—at head¬ 
quarters, and out-pofts,—in fhips of war, revenue cutters, 
merchant veffels, &c. Correfpondence in this manner might 
alfo be carried on between gentlemen’s country feats, if in 
light of each other, though far diffant. 

Orders for thefc Telegraphs, or offers from tradefmen to 
make them, may be addreffed per poll 66 James Boaz, Glaf- 
gow, North Britain or to Mr. Wyatt, No. 183, Fleet- 
ltreet, London. 

London, 

February 1802. 

XVI. Notices refpe&ing New Publications. 

A Treatife on Aflronomy^ in which the Elements of the 
Science are deduced in a natural Order, from the Ap¬ 
pearances of the Heavens to an ObJ'erver on the Earth, 
demonjlrated on Mathematical Principles, and explained 
by an Application to the various Phenomena. By Olin- 
thus Gregory, Teacher of Mathematics, Cambridge. 
London, Kearfley 1802. 8vo. 

A STRONOMY is a feienee not only noble and exalted 
in itfelf, but attended with fo many advantages that little 
needs ‘be laid in its favour. Its utility in navigation, by 
which means that art has been brought to a ftate of very 
great perfection, is alone fufficient to fhow its importance, 
and confequentiy the benefits that muft arife to fociety by 
encouraging and promoting it. Moft of the civilized coun¬ 
tries in Europe, indeed, have lately paid confiderable at¬ 
tention to this important objeCt. And the great improve¬ 
ment made in the conftruCtion of telefcopes, and other 
aftronomical inffruments, has produced difeoveries, and an* 
accuracy in obfervations of the celellial bodies, which other- 
wile could not have been expeCted. By the munificence 
and liberal protection of our molt gracious fovereign, who 
has always Ihown himfelf a friend to fcience, thefe im- 
provements have been carried to a very great extent m this 
country : and it mult fill the bread of every patriotic Briton 
with hoileft pride, to relleCt that there is fcarcely an ob- 
fervatory in Europe which is not. furnifhed with telefcopes 
by Herl'chel or Dollond, and with quadrants, equatorial fee- 
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tors, tranfit iiiftruments, &c. by Ramfden and other emi¬ 
nent EngliHi artifts But though aftronpmy has been fo 
much improved in this country, we were far behind fome 
of our neighbours on the continent, in regard to good works 
on the fubjeCt. We do not here mean to throw out any 
reflections again ft thofe authors who have written on agro¬ 
nomy, many of whom are juftly entitled to praife. But 
we are of opinion that none of thefe works, the fyftem of 
profeffor Vince excepted, is fuited to the prefent improved 
hate of the fcience ; for works of aftronomy, from the na¬ 
ture of the fubjeCt on which they treat, the neceffity of fre¬ 
quently correcting the tables, and other eircurpfiances, muff 
have a very limited period of utility. As profeffor Vince's 
work is too bulky and expenfive for the great tnafs of the 
public, it gives us pteafure to find that a gentleman fo well 
qualified for the talk as Mr. Gregory feems to be, has turned 
his attention to this deficiency, and fupplied the public with 
a comprehensive, clear, and well arranged elementary trea- 
tife on this noble and ufeful fcience. We have no hefitation 
in faying, that we confider it as the beft practical work on 
the fubject publifhed fmce the time of Leadbetter- The 
author’s rules are fimple and eafy : and the whole rendered 
fo familiar, by a variety of examples, that any perfon ini¬ 
tiated in the principles of the mathematical fciences mull 
readily comprehend them. It will be of great utility to 
young nerfons in particular, who are ftudying aftronomy $ 
and thofe who have made confiderable proficiency will find 
it exceedingly convenient to refer to. The author has omit¬ 
ted none of the modern difcoveries ; and the tables he has 
given at the end are taken from the beft fources, and improved 
by the lateft corrections. 

XVIII. Proceedings of Learned Societies. 

ROYAL SOCIETY OF LONDON. 

D R. GIBBES, in a paper on galvanifm, read before the 
Society on the 21 ft of January, aflumes an opinion contrary 
to that of Dr. Wollafton, refpeCting the origin of eleCtricitv 
in chemical changes* and maintains, that the eleCtrical 
changes are to be confidered as preceding and favouring the 
chemical. Ele imagines that the fimple contact of various 
fubftances produces changes of eleCtrical equilibrium, and 
that the aCtion of acids is' effectual in promoting thefe 
changes by bringing their furfaces into contaCt, Dr. Gibbeg 

obferves 
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C'bferves upon Dr. Wollafton’s experiment of immerfing 
zinc and Giver in an acid folution, that if they are placed in 
two feparate portions of the fluid, and the parts not im- 
merfed are brought into contact, there is no emiflion of gas 
from the fd.ver ; but that it is eopioiifly produced when the 
contact takes place in the fame fluid. He proceeds to relate 
fome experiments which feem to (hdw a difference between 
galvanifm and electricity, particularly that galvanifm does not 
appear to be attracted by metallic points, He alfo flates an. 
experiment in which a piece of paper, is placed on tinfoil, 
and rubbed with elaftic gum; and although the tinfoil is not 
inhibited, fparks are produced on railing the paper. Dr. 
Gib be s concludes with fome arguments againfl the doctrine 
of the-decompolitico of water; and advances as a probable 
opinion that oxygen and hydrogen gas are compofed of water 
as a bails united with two other elements, which combined 
form heat. 

The meetings of the 28th January, the 4th and nth 
February, were principally occupied by a paper on the hy- 
peroxygenized muriatic acid, by Richard Chenevix, Eiq. 
F.R.S. 

After a fliort account of the experiments that had been 
made before him, and particularly of the ingenious conjec¬ 
ture of Mr. Bertliollet Mr. Chenevix proceeds to hate the 
means by -which he has afcertained, that the acid contained 
in hyperoxygeniztd muriate of potafh is muriatic acid in 
a particular (fate of combination with oxygen, and the ex-r 
periments by which he determined the proportion of thefe 
elements. 

From the quantity of oxygen and of Ample muriatic acid 
contained in the fait, he proves that hyperoxvgenized muri¬ 
atic acid is compofed of 

oxygen - - 63 
muriatic acid - - 35 

TOO 

From the proportions of the fait which is formed when a 
current of oxygenized muriatic acid is palled through a fo- 
lution of potafh, and which he found to be compofed of the 
fame elements, in the fame proportion as oxygenized mu¬ 
riate of potafh would be, if, at the very moment of its for¬ 
mation, it had not been refolved into Ample and hyperoxyge- 
nized muriate, he concludes that oxygenized muriatic acid is 
compofed of oxygen - - 16 

muriatic acid - - 84 

Journal de Plnfique, 1788, page 217. 
From 
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From a number of experiments which are fated at length, 
Mr. Chenevix imagines that the falts of the genus oxyge¬ 
nized muriate do virtually exift ; but that, by fuperior af¬ 
finities, they are all refblved into muriates and hyperoxyge- 
nized muriates at the very moment the acid comes in con- 
tadt with the bafes. 

He defcribes and analyfes all the falts of the genus hyper- 
oxygenized muriate ; and mentions the hyperoxygenized 
muriate of ammonia as an extraordinary inftance of di- 
fperfing affinities. He obtained the alkaline falts pure by re¬ 
peated crvftallizations ; and the earthy falts, by boiling them 
with phofphate of fiver. 

He has examined likewife feveral of the metallic falts of 
this genus, and mentions hyperoxygenized muriate of fiver 
as ftronejy marking; the difference between muriatic and hv- 
peroxygenized muriatic acids. He afcribes to this fait, when 
mixed with any combufible body, an expanf ve force, which 
he thinks he will be within bounds if he Hates to exceed 
five times that of any known detonating fait. 

He concludes with an appeal to the chemical world, whe¬ 
ther, in the prefent fate of the fcience, it would not be more 
p'hilofophical to fay, 
Muriatic radical, or fome one-) 
word of the fame import, 

Muriatous acid, 

I Muriatic acid; 

pinhead of <{ 
; Oxygenized 

Muriatic acid. 
I I muriatic acid ; 

I Hyperoxygenized 
J {^muriatic acid; 

and fates the arguments in favour of each appellation. 
As a warning to thofe who would repeat his experiments, 

he relates, in the courfe of his paper, an accident that hap¬ 
pened in his laboratory, to himfelf, and to Mr. Vandeer, by 
which the latter gentleman had almof loft his fight, and \yas 
wounded in the moff dreadful manner. 

On the 4th and Tith of February, letters from Dr. Mafke- 
lyne, Mr. Von Zach, Alex. Aubert, Efq. and Mr. Gilpin, 
clerk to the Royal Society, were read, fating that they had 
obfervcd the new planet. As, we have already given its ob- 
ferved places, (fee p. 34, &c.) we need not here repeat 
them. 

On the 18th of February, a paper by Dr. Herfchel on the 
fame fubject was read, His refults are given in the preceding 
pages. 

' ROYAL ACADEMY OF SCIENCES, BERLIN. 

The laf fitting of the Royal Academy of Sciences was oc¬ 
cupied 
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ctipied a good deal with galvanic experiments. Mr. Her- 
bard has found that nickel in contact with zinc produces the 
fame effect as illver and copper. Klaproth read fome account 
of the galvanic experiments, made on a large fcale, by Van 
Marum, of Haarlem, and of his counter-trials with Tyler’s 
large machine. Thefe trials confirm Volta’s theory refpe£t- 
ing the identity of galvanifm and the elehtric fluid. 

FRENCH NATIONAL INSTITUTE. 

[Cor.tinued from p. 3Si, vol. xi.] 

C. Meflier having in vain fpent the night of the 3d of Oc¬ 
tober in fearching for the new flar; to confole hirnfelf for liis 
want of fuceefs, he began to conflder the very uncommon 
fpehfacle exhibited by the conftellatipn of the Lion, in which 
Saturn, Jupiter, Venus, and the Moon were collected around 
the beautiful flar called Regulus or the Lion’s heart. 

This was not a real conjunction, frnce there was between 
all thefe ftars the diflance of feveral degrees, Thefe allera- 
blages, refpe&ing which aftrologers formerly made fo much 
noiie, and which, according to them, were to be followed by 
dreadful cataftrophes, have always paffed over in a very tran¬ 
quil manner, and have produced no other efledt than that of 
covering with confuflon thefe filly prophets. They are alfo 
attended with no other benefit than that of affording to the 
aflronomer an opportunity of obferving feveral of the planets 
at the fame time. C. Meflier took advantage of this cir- 
cumflance to fix the refpebflive fituations of thole which were 
then in the neighbourhood of Regulus. The conjunction of 
feveral planets being a circum fiance very uncommon may 
ferve alio to fix the epoch of any event, and in loch an inva¬ 
riable manner that 110 change of ami or in the calendar can 
render it doubtful, 

C. Prony read to the clafs a notice of fome experiments 
made with an Englifh rule, conftru&ed according to the 
flandard of thofe employed in theNgrand trigonometrical ope¬ 
ration of general Roy, and brought to Paris by profefi'or Pic¬ 
tet of Geneva, and which was compared with the metre of 
the Inftitute, and the toife called the Peruvian. 

C. Flaguergues fent fome obfervations of the planets, and 
of different eclipfes. 

Chemifts were acquainted with two metallic combinations, 
which have the remarkable property of producing a violent 
detonation, when fubje&ed to a flight compreflion, or when 
expofed to a flight degree of heat. Thefe combinations are 
fulminating gold and filver. Mr, Howard has lately made 
known a third, which pofiefles the fame property, and to 

which 
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which he has given the name offulminating mercury. It ig 
attended, however, with this difference, that it is not pro¬ 
duced tmd-er circmndances fimilar to thofe under which gold 
and filver fufceptible of detonation are obtained.. It is form¬ 
ed bv the ebullition of nitrate of mercury with alcohol, and 
depojtte itfelf in a powder, the colour of which varies from 
white to a gray more or lefs dark. It was oeceffary to find 
in the analysis of this fubftance an explanation of its pro¬ 
duction, and that of its refemblance to fulminating gold and 
filver; and alfo of its differences from them. Mr. Howard 
concluded front his experiments, that it was compofed oi 
oxalic acid, oxide of mercury, and ethereal nitrous gas. 

C. Berthollet has fliown by his, that it contains no oxalic 
acid ; but that it contains ammonia ; that it forms in this 
refpecl a combination analogous to fulminating gold and 
filver; and that, consequently; its' effects ought to be ex¬ 
plained in the fame manner as thofe of thefe compounds. 
Fulminating mercury differs from thefe two detonating me¬ 
tallic fub fiances, by a portion of altered alcohol, -which en¬ 
ters into the combination, and which, when decompofed, 
produces carbonic acid. Fulminating mercury then is a 
triple combination, while fulminating gold and filver are only 
binary combinations of the oxides of thefe metals with am¬ 
monia. 

C. Vauquelin read a memoir on the anatyfis he made 
of a copper ore difcovered in Dcrbyfhire, fpecimens of 
which had been tranfmitted to the Council of Mines by 
Count de Beurnon. Vauquelin dates, that this ore is com¬ 
pofed of 62 parts oxide of copper, 24 parts of anenic acid, 
8 parts arfeniate of iron, and 8 parts water of cryftallization. 

Vauquelin having been requeued alfo by the Council of 
Mines to examine a mineral fent to it by M. Karftein of 
Berlin, under the name of arfeniated copper, ascertained that 
this mineral is formed of 60 parts oxide of iron, 22 parts ar- 
ieuic acid, and 18 parts water of cryffaHifatioti; but that it 
contains not an atom of copper. Neither copper nor iron 
had been before found united to the arfenic acid; and this 
is the reafon why the mineralogifts had made no mention 
in their works of the arfeniate of iron or arfeniate of copper. 
The labours of C. Vauquelin have therefore enriched with' 
two difiinfit fpecies the catalogue of mineral fubfiances al¬ 
ready known *. 

C. Vauqu elin read alfo a memoir on a mineral found in 
the environs of Limoges, which C. Alkiau, dire61 or of the 
porcelain manufactory in that city, had tranfmitted to him 

* I his is •„ ;mlfiaie: Sec Philosophical T1 anf. 1801, part 1.—Edit. 

under 
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finder the name of tin ore. He lias di(covered that this ore 
is compofed of 43 parts of the oxide of manganefe, 27 phos¬ 
phoric acid, and 3.1 oxide of iron, fie is of opinion that 
thefe three fubftances are intimately united, and form a 
kind of triple fait with a double bafe. This combination is 
abfoluteiy new to natural i its. No one had ipoken of it 
before C. Vauquelin. It mull hold a particular place, in the 
fyftems of mineralogy, either in the germs of iron or the genus 
of copper. 

C. Giilet-Laumont read to the ciafs an account of a mi¬ 
neral already known to natural ifts, though they were too 
little acquainted with its fttuation in the earth. This fub- 
ftance, which contains a metal lately difeovered by Vauquelin, 
is ebromated iron. It bad been feen in an inhibited mafs bv 
C. Pontier, near Goffin, in the department of the Var. But 
this mineralogift has ftnee found it, in very great abundance, 
in the middle of a quarry of ferpentine near the borders of 
the fea, at 2 fmall diftance from the harbour of CavaJaire: 
and this difeovery is valuable to the arts not only on account 
of the nature of the mineral, but alfo on account of the cafe 
with which it can be procured in confequence of the fttuation 
of the quarry. 

C. Juffieu read a notice of feveral kinds of Indian plants de¬ 
fended by various authors, and which, in his opinion, ought 
all to he referred to the genus known under the name o: 
litfee, the native country of which is China. 

C. Delille, member of the Inftitute of Cairo, tra-nftmtted 
to the ciafs a memoir in which he gave an exadt deferiptiora 
of the doum or palm of the Thebaid, which was before but 
nn perfeet 1 y known. 

The deleft plains by which Egypt is furrotmded have not 
at $1 times been deftitute of vegetable productions. At 
very remote periods they have been covered with trees, and 
particularly palms; and this may ferve to account for the 
petrified trunk of a palm-tree found in the defert near the 
ifthmus of Suez, and tranfmitted to the ciafs by general 
Kegnier, member of the Inftitute of Egypt. 

C. Resmier, his brother, added to this fpecimen a manu~. 
feript, written by himfelf, containing general con fide rations 
on the agriculture of Egypt, as- well as the ameliorations of 
which it is fufeeptible. - 

C. Ventenat prelented the 5th and 6th numbers of his 
defeription of the new or little known plants cultivated in 
the garden of C. Gels. 

C. Lamark prelented Ids Annuaire Mdtlorohgique pour 
Van 10. 

C> Van Mon?, afibeiate, tranfmitted to the ciafs the frft 
volume 
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volume of a Journal de Chimie, which he has undertaken* 
and which is intended as a fupplement to the Annales de 
Chimie, and other periodical works publifhed on that feienee. 

He tranfmitted at the fame time a tranflation of an Italian 
work by Brugnatelli, profeflbr at Pavia, containing a che¬ 
mical nomenclature by him, and a fynonyme ot the different 
modern chemical nomenclatures. 

Lacepede tranfmitted to the clafs the third volume of 
Ilijloire Naturelle des Poifjbns, 410. 

XIX, Intelligence and Miscellaneous Articles. 
February i8cs. 

rT^ MINERALOGY. 

X HE Journal de Fhyjique (Brumaire, an to.) contains a 
notice of the difeoverv of corundum, at Chefnut Hill, near 
Philadelphia, by Dr. Seybert. From a few experiments upon 
the mo ft obvious properties of a fpecimen received from the 
difeoverer, made by Mr. Richard Phillips, to whom we are in¬ 
debted for the prefent article, he is induced to believe that it is 
not corundum : it has for matrix decompofed felfpar, accom¬ 
panied by white felfpar and mica; only one ervfial was contained 
in the fpecimen, whole form was fuffieiently determinate for de- 
fcri.ption; it appeared to be a compreifed hexaedral prifm, having 
one of its tides interrupted in cryftallizing.; its colour inclining 
to green ; its hardnefs fufficient to give fire with Peel, and to1 
fcratch glafs ; bnt it is itfelf eafily Scratched by corundum, 
and is not hard enough to mark the beryl ; whereas the latter 
* . C- J # ' 

is readily feratehed by corundum. It is eafily reduced to 
powder. Its fpecific gravity only 2,70, that of corundum 
being 3,87 ♦ the quantity was too fmall to allow of accurate 
analyfis ; upon examination it would probably be found to be 
quartz, which it nearly refembled in frabture, deriving its 
colour from oxide of iron. 

The following: account of the difeoverv of a mine of 
native fulphur in the Lower Pyrenees has juft appeared in 
one of the French journals, in a letter from Dr. Thore, 

Permit me to announce, through the medium of your 
journal, the difeovery made fometime ago of a mine of native 
iulphur„by a proprietor in the commune of Saint Boue, de¬ 
partment of the Lower Pyrenees. Accident, the grand-author 
of-difeoveries, was the author of the one in queftion. 

£i Some works undertaken for repairing a water-mill laid 
open at firft a quarry of gvpfurn, and foon after the mine to 

which I here allude. When informed of it, I repaired to 

the Ipot to obtain the necefiary information refpebting it j 
I at 



Sugar from the Btei-Roof, 93 

f at the fame time wrote to mv friend Darracq, preparer 
general at the School of Mines, to requeft his opinion of it. 
He fent. me notice that he would accompany me to vifit it; 
which we accordingly did, and T can verify the difcoverv, 
till we give a detailed memoir on the advantages or incon¬ 
veniences likelv to reffiit from it. 

J 

£C In the mean time, I think it my duty to fay, lit, That 
it is lituated in a very deep ravine, and to the fouth of a re¬ 
doubt, known under the name of the redoubt of Hillot, 
which commands it by about 150 toifes at lead. 

i£ 2d, That the fulphur prefents itfelf in two very diftinef 
dates. In the firft, it has for matrix fometimes earth of 
a gray afh colour, which evidently ferments with' acids 
without being converted into lime, and fometimes gvpfum, at 
the fide of which the lujphur is found. In both thefe cafes it 
is of a beautiful lemon yellow colour, and tranfparent as glafs; 
fometimes it is detached in blocks of feveral pounds, or en¬ 
veloped in a follaceous mixture, which we have not yet been 
able to determine. In the lad cafe, the fulphur is of the 
colour of colophonium, and appears to have undergone an. 
evident degree of full on, whatever mav have been the agent 
that oecahoned it. 

“‘3d, If the matrix, which is very hard, be divided, it 
emits a very fenfible bituminous odour, and the fradlures fhow 
geodes of different forts. Some contain only petroleum, and 
others very curious crvftallizations. 

“ 4th, This mine, during great heats, exhales fo firong 
an odour, that the proprietor was obliged to cover it with 
feveral feet of earth to (belter himfelf from it/* 

SUGAR FROM THE BEET-ROOT. 

Dodlor Aehard has publiflied, at Berlin, the refnlts of a 
fecund trial, made on a la rye fcale, to extract fugar from the 
beet-root, under the direction of a commiffion appointed for 
that purpofe by his Pruffian majefty. By theie ref'ults it ap¬ 
pears that 1500 quintals of beet-root gave 5952 pounds of 
raw fugar; 450 quintals of refufe, and 100 ounces of fyrup. 
Thirty quintals of beet-root, cultivated according to the pro- 
eefs of Aehard, gave each fix pounds three ounces of raw 
fugar. The refufe may be employed as coffee, or to diltill 
fpirit; and is more profitable for feeding cattle than beets 
themielves* The raw fugar may be refined for every pur¬ 
pofe whatever. According to a calculation made by the 
com million charged to examine this difcoverv, it vvv.ll pro¬ 
duce to Prufiia an annual laving, or rather an advantage, of 
two millions and a half of rix-doilars. 

MUSIC. 
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MUSIC. 

M. Horftig, counfellor of the confiftory of Minden, has in¬ 
vented an ingenious method of marking the mufic of an ait* 
cr fong without employing the common mufical notes. 
Inftead of notes he makes ufe of figures, which exprefs the 
notes equally well: thus i always lignifies the tone of the 
piece, whatever it may be ; 2, the fecond; 3, the third; 4, the 
fourth, &c. : but if the piece is played orfung in fa, the cipher 
1 denotes fa, 3 la, &c. The following is given as an example; 

Cceurs fenfibles, cceurs fideks, 
Qui blamez l’amour leger. 

The mufic of thefe lines is thus rep re fen ted : 

5 3 1 3 s 4 4 3 

3455 6 5 4 3 3 2 
If the piece then is played in fa, we have 

re fi fol ji la ut ut fi 
If any other tone be afifumed, the fame air will always b€ 

prefe'nted. 

VACCINE INOCULATION. 

We are informed by a member of the Vaccine Inftitution* 
that cow-pock matter fent upon glafs, from Milan, by M. 
Saccho, taken from the Milanefe cows, as communicated to 
Dr. Pearfon, has been employed on feveral patients at the 
Inftitution ; on all of which it has produced precifely the 
fame difeafe as that from the Englifh. 

On the 23d inft. Mr. Blair began a courfe of popular lec¬ 
tures on anatomy and the animal oeconomy : wherein the 
itrudture and functions of the human body are to be fa¬ 
miliarly explained and illuftrated ; for the information of 
fcientilic perfons, amateurs of natural hiftory, and ftudents 
in the liberal arts. 

The plan of the courfe is as follows ; 7 
Component parts of the body.—Bones, cartilages, and 

ligaments.—-Mufcles and mufcular adtion.—The integu¬ 
ments and membranes.—Brain, nerves, and fenfation.—The 
heaTt and vafcular fvftem.—Blood, circulation, and abforp- 
tion. - The glands, fecretions, and excretions,—*Refpiration 
and animal heat.—Digeftion, nutrition, and growth.—Ute- 
ro-geftalion, and parturition.—The eye, and phenomena of 
viiion.—Functions of the ear, nofe, and mouth.—Phyfiogno- 
iny, beauty, and the paffions. 
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XX. An Examination of C. Clouet’s new Procefs for 
making Caji Steel from Bar Iron by means of the De- 
competition of Carbonic Acid, continuedN By David 

Musiiet, Efq. of the Calder Iron If orks.. 

IOWEVER conclusive the experiments communicated 
in my laft appeared, in opposition to the theory adopted by 
the Parisian chemiSfs,* * that the decomposition of carbonic 
acid afforded the Steely principle to iron, I deemed the exa¬ 
mination imperfect, unlefs experiments were made with va¬ 
rious carbonates, and particularly with thofe foreign to this 
country. With a view therefore to give every degree of juf- 
tice and candour to the investigation, the experiments which 
follow were carefully and accurately performed. 

Exp. VII. Fufion of the fame fragments of Swedifh iron 
with equal portions of Italian marble and Stourbridge old 
clay pOt. Grams. 

Pieces of Swedifh iron - - 916 
White Italian marble, 1 3d 305*3 grs. 
Stourbridge old clay pot, 1-3Q 305*3 grs. 

This is the exa£t proportion prefcribed by Clouet for 
the formation of his belt caft Sleel. From the mixture, 
I obtained in 40 minutes a very perfedl fufioh. The 
metallic button pofleifed a denfe Smooth Surface, free 
from pits and honeycombs. It weighed - 897 

Loll in fuSion 19 
I 

equal to -—~th part of the original weight of the iron. The 

incumbent glafs was very perfect, and of a Smooth denfe 
Surface. Its colour was light bottle green, feme Shades 
purer than the glafs of experiment No. 1. afforded with Bal- 
grochan limeftone. 

The button now obtained was cut, and broken acrofs an 
anvil. Its fradture was regularly granulated, of a dark blue 
grain, very prominent, but pervaded with a dull lead colour 

■betwixt the crystals. One-half of this button was drawn into 
a fmall drilling tool, and hardened with a degree of heat be¬ 
yond that of common Steel. The file, at Sirft, met with a 
flight refiftance; but a few Strokes removed the partial hard- 
nei’s, and an uncommon foft iron fucceeded. This drill was 
introduced below a drilling frame loaded with only 7 lbs. 
upon the end of the lever. The brace was not turned half 

* For the former part of this Examination fee p. 27 of our laft Number. 
You. XII. G round 
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round before the point had fet up all round like lead. The 
fame piece was afterwards fubjeOed to feveral trials of harden¬ 
ing, bending, and filing, in all which it manifefted properties 
peculiar to the fofteft malleable iron. The denfity conveyed 
to the metal bv fufion, feems to form an univerfal charadfer- 
iftic feature of this fpecies of metal. When the file is applied 
to the melted mafs, it meets with a much greater degree of 
refifiance than from common malleable iron } but this exifts 
no longer after being forged, and the file then a6xs with the 
greateft poftible effect. Grains. 

Exp. VIII. Pieces of Swedifli iron weighing 109a 
Italian marble - 21&0 grains, 
Stourbridge clay, old pot 2180 grains. 

This proportion is fix to one of that preferibed by 
C. Clouet, and from which gray eaft iron fhould 
have been obtained. In 45 minutes I deemed the 
fufion complete, and withdrew the crucible. When 
cold, I found a very perfect metallic button refting 
beneath a great thicknefs of glafs. The external ap¬ 
pearance, in every point, refembled that of No. 1. 
it weighed - 1070 

O r 

Loft in fufion 20 

equal to part the original weight of iron. The glafs in 
5 4 x „ 

this experiment was feveral fhades lighter than that obtained 
in No. 7. The reafon for this feems obvious, as feven times 
the quantity of glafs pofiefied only a quantity of colouring 
principle fimilar to the former, if by this be underftood the 
fpecifie quantity of iron loft in fufion. The fradlure of 
this button was preeifely that of No. 7. One-half of it was 
drawn into a fmall cutting chifel, and hardened at a pretty 
bright red heat. It fihaled a little, and felt, for a few ftrokes, 
perceptibly harder under the file. Upon applying the chifel to 
cut a piece of newly hammered Swedifli iron, it made a confi- 
dersble imprefiion with a moderate blow from a 31b. ham¬ 
mer ; but the whole edge was flattened, and at a fecond blow 
the edge ftaved completely, and meafured nearly i-8th part 
of an inch acrofs. 

A fragment of the fame experiment was fubje£ted to a 
variety of tefts, in none of which the moft ditlant fymptom 
of ft eel was manifeft: on the contrary, in point of ftrength 
and durability it was found inferior to pieces of the original^ 
'bar. Grains 

Exp. IX. Swedifli iron, in pieces - 1099 
Italian marble - 1099 grains. 

Thia 
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Brought over 
This mixture was expofed to a violent degree of heat, 
and in one hour I judged the fufion complete. The 
button obtained was finely polifhed upon its upper 
furface, and remarkably denfe. It weighed 

99 
Grains, 

IO99 

i°59 

equal to 

Loft in fufion 40 

—~th part of the original weight of the iron. The 
27T5- 

frafture of the button now obtained was of a (mailer grain 
than the former, equally regular but lefs brilliant. It drew 
into fhape equally well under fimilar circumflances with the 
former, and exhibited the very fame appearances. 

One-half of this button was forged into a point, and hard¬ 
ened at a high heat for common fteel. I endeavoured to 
pierce a piece of thick rolled plate iron; but at the firft blow 
the point bent upwards, throwing a white fhale and leaving 
the (urface like tin. 

The glafs obtained by the fufion of lime alone in this ex¬ 
periment wTas very different from that in Nos. 7 and 8. It 
poffeffed a rich grafly green colour, free from air bubbles 
and very tranfparent. The extra lofs of metal in this expe¬ 
riment beyond that in Nos. 7 and 8. may be accounted for 
from the infufibility of carbonate without the ufual addition 
of clay. I have repeatedly found that lime alone, when 
pure, gradually contracts its bulk, and remains unfufed a 
confiderable time after the iron has entered into fufion. This 
naturally expofes the latter to a greater degree of oxidation 
than when covered by a fufible glafs during the greateft part 
of the expofure. 

The following experiments were performed with Kilkenny- 
blue marble: Grains. 

Exp. X. Pieces of Swedifh iron weighing - 1196 
1-3d of Kilkenny marble, or 398 grains. 
1-3d of Stourbridge clay pot, or 398 grains. 

There refulted from this mixture, after half an hour’s 
expofure, a very fine fufion accompanied by a very 
perfeft metallic button of - - 1173 

Loft in fufion 23 

equal to —^-th part of the firft weight of the iron. The 
J ^ "l Q 

colour of the glafs now formed was fome fhades lighter than 
in experiment No. 7. The green was (lightly tinged with 
an amber colour, which difference, moft probably, arofe from 
the nature of the lime. 

G 5 Th$ 
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The fra61.Ure of this button differed little from Nos. 7 and b, 
and in fora; in a* no difference could be deteded, which implied 
a marked diftindion as to quality. , - Grains, 

Exp. XI. Swedifh iron, in pieces - 101Z 
Kilkenny marble - 2024 grains, 
Stourbridge clay, old pot 2024 grains. 

This, proportion of earths is 6 to 1 of that preferibed 
by C. Clouet. The mixture was expofed for nearly 

minutes, when I judged from the degree of heat 
that the fufion was complete. When cold, I found a 
large mafs ofglafs refting upon a very perfedf finooth- 
ikinned metallic button, which was found to weigh 989 

Loft in fufion 23 
equal to part of the original weight. The fracture was 
lb like that of the former, that they were not eafily diftin- 
giii(liable from each other. The fame ftmilarity in point of 
quality, when forged and put to various lefts, was alfo evi¬ 
dent. 

The colour of the glafs was as much alike to No. 10 as 
were the qualities of the refpe6tive metallic produds. Grains. 

Exp. XII. Swedifh iron - - 878 
Kilkenny marble 175b grains. 

From the purity of the Kilkenny marble I judged it 
requifite to expofe this mixture to a very high degree 
of heat, which continued''nearly one hour. I found 
a perfect fufion of the lime, and a very fine button of 
metal. The latter weighed - - 828 

Loft in fufion 50 

equal to —— th part of the original weight. The form, 
!7y§ 

appearance, and denfity of this button exactly eorrefponded 
with that of No. 9, when Italian marble was filled along 
with iron. Its fradture was in rnoft refpecis fimilar, and the 
fubfequent trials proved that its quality was alfo the fame. 
The lofs in metal was greater in this experiment than in 
No. 9, probably arifing from the iron being longer expofed 
under a high temperature before the carbonate, by reafon of 
exceffive purity, entered into fufion. The glafs produced by 
the fufion of this marble in con tad with iron was of a black 
colour, and poffeffed of no great degree of luftre in fradure. 
When pounded fmall, it a Turned a ftiade of dirty green, 
differing materially from any of the former. 

I have avoided entering into a detail of the various appear¬ 
ances which thefe three laft products affirmed in forging. 

Their 
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Their fimilarity and identity with thofe defcribed in Nos. 7, 
8, and 9, rendered fuch a defcription unnecefiary. Suffice 
it to fay, they were applied in the fame ffiapes to the fame 
fpecies of labour, and found equally inapplicable to the pur- 
pofes for which they were intended. 

Neither in the experiments recorded in this paper, nor in 
thofe which accompanied the former communications, was 
there found any product refembling heel, or poffeffed of any 
of thofe properties which iron derives from its combination 
with carbon : on the contrary, the refill ting product in all of 
them was found debated, in point of ftrength and elafticity, 
below the ftandard of common malleable iron. The uniform 
quality of the various metallic maffies, though fufed in contact 
with widely different proportions of earths, leaves little room 
to doubt that the latter are entirely neutral; nor does it ap¬ 
pear, upon a review of the experiments performed with a 
mixture of carbonate and argil, that the lofs of metal is de¬ 
pendent upon the quantity of earths fufed in contact with it, 
as the following table will ffiow : the fame review exhibits a 
triple lofs of metal in thofe experiments wherein the car¬ 
bonate of lime was fufed alone with the iron. 

Experiment No, 1. lofs was one 73d part* 
a 

3 

4 

5 
7 
8 

10 

11 

70th 
79th 

44th 
40 th 
48 th 
54th 

53d nearly 
44 th 

Average lofs in fufion — one 56th part. 
The three firlt fufions feem to have experienced a fmailer 
lofs in metal than the lhbfcquent ones. This I am apt to 
attribute to a comparatively imperfeff fufion, as the buttons 
obtained in Nos. 1, 2, and 3, were confiderably pitted, and 
every way lefs denfe than thofe afterwards produced, when I 
had learnt to regulate the neceffary heat to a certainty. 

Experiment No. 6. lois one 17th part 
9. - 27th , 

12. - 17th 

Average lofs in fufion one 20Id part. 
It appears alfo that the quantity of carbonate ufed, and the 
lofs of iron fuftained, were not analogous to each other. To 
verify this, No. 6 and 12 may be compared. 

03 In 
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In the courfe of making the feries of experiments from 
which the foregoing are feledted, I had occafion to remark 
that the mixture of argil and carbonate, when moderate pro¬ 
portions were ufcd, entered into fufion in io to 15 minutes 
from the period of being introduced into the furnace, and 
from 15 to 20 minutes before the iron melted. A few cru¬ 
cibles were withdrawn at this early ftage of the procefs; the 
glafs was found perfedlly pure and tranfparent. The pieces 
of ron were more or lefs welded together, but poffeffed their 
original fhape and quality. And though it may feem fome- 
what foreign to the prefent fubjedt, I (hall further remark, 
that fo long as the pieces of iron remained unfufed or fufing, 
a continual bubbling took place upon the furface of the liquid 
glafs refembling the difcharge of an elattic body. I foon 
learned to prejudge the degree of perfection in the fufion by 
the furface of the glafs. In imperfedt reductions this was 
completely covered with various fized bubbles, many of 
which were concentric: on the contrary, when the metallic 
button was found potfetTed of fmoothnefs and uniform denfity, 
the furface of the glafs was either entirely fmooth, or at rnott 
prefented one folitary bubble exaCtly in the centre, through 
which it is prefumable, at the time of its fixing, had been 
difcharging the laft portions of the gafeous fubftance for¬ 
merly alluded to. 

In purfuing the inveftigation of this fubjeCl, I had pre¬ 
pared a variety of other experiments. The fufion of the 
fame Swedifh iron with deacidified carbonate and argil, in 
various degrees of mixture, and with the former alone, 
formed a difiindt head. The fimilaritv of the refults, ex- 
cepting an alteration in the colour of the glaffes, renders 
thefe experiments no longer interefting. Others, however, 
performed with Britifh cold fhort iron, made in the ftamping 
procefs, are more worthy of notice. 

Various weights of iron were fufed with mixtures of argil 
and carbonate, and with the latter alone. In every cafe, a 
much greater quantity of metal difappeared than in any of 
the former experiments, and a fimilar difference in the ap¬ 
pearance of the glafs. 

iff. In two experiments performed with cold fhort iron 
and an equal mixture of i-gd each of Kilkenny marble and 
Stourbridge clay (old pot) in the one, and double the weights 
of the iron of each in the other, the lofs of metal was ^th 

and V^th : average, —The accompanying glafs was pof- 
* 3 2 

feffed of an uncommon degree of luftre and denfity. Its frac¬ 
ture prefented a polifh and colour fuperior to black marble : 

very 
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very thin fplinters, however, difplayed a rich amber-green 
colour. 

2d, 1000 grains of Kilkenny marble and 500 grains of 
cold fhort iron were fufed, with a lofs of -^th of metal. Th« 
glals was of a deep grafs-green colour. 

3d, Equal mixtures of 1-30! each of Italian marble and 
clay pot fufed with tooo grains cold fhort iron, a lofs of 

—~-th part was fuftained. 
15i& 

4th, 2000 grains o.f Italian marble and 1000 grains of 
cold fhort iron were fufed together: a very black, fmooth, 
fhining glafs was obtained, and a lofs of 1-9th of iron was 
experienced. 

5th, I welded feveral pieces of this cold fhort iron; drew 
it into a bar; cut the bar acrofs ; welded the pieces, and 
again drew it into fhape. The iron feemed conftderably 
improved. 1000 grains of this iron were fufed with 666 
grains of an equal mixture of Italian marble and Stourbridge 

clay pot; the lofs in metal Only amounted to part of 
^ 2 5% 

the original weight of the iron. 
The foregoing experiments are, I conceive, in point of 

variety and accuracy, fufficient to demonftrate, that in no 
proportion, either alone or in mixture, does carbonate of 
lime, by the decompofition of its acid, or otherwife, com¬ 
municate carbonaceous matter to iron fufed in contact with 
it. In feeking, therefore, for an explanation of the pheno¬ 
mena which have fo completely deceived the Parifiau che- 
mifts, the two following reafons occur as being mo ft proba¬ 
ble. The crucibles uled may have contained a portion of 
carbonaceous matter, or the reporters have been deceived by 
the ignorance or intention of their artifts. If the latter has 
been the cafe, then the concluding paragraph of my com¬ 
munication in January will apply with peculiar force : if the 
former, the following experiments will {how how eafily the 
deception might have taken place. 

I ft Experiment with black lead crucibles. Grains. 

Swedifti iron - - 6959 
Calcined carbonate of lime 1750 grains, 
Stourbridge clay pot - 1750 grains. 

This mixture was expofed to a degree of heat capable 
of fufing a fmall portion of raft fteel, and in an hour 
I found the contents completely reduced. When the 
crucible was withdrawn, and cooled, I found an ingot 
of metal $ the upper furface of which was beautifully 

G 4 coloured. 
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Grains. 

Brought over 6959 
coloured, and cryftallized in the moft perfedt radii, 
feathered tranfverfely. The under furface was confi- 
derably honeycombed, and the concaves poffefled mi¬ 
nutely, cryftallized interiors.. The mafs weighed 7058 

Gained in fufion 99 
equal to T~th part nearly of the original weight of the iron 
employed. 

The glafs in this experiment was milky blue inclining to 
azure 5 denfe, and very tranfparent. 

The ingot was cut into three pieces, each of which w'as 
drawn into a neat bar. The caution neceflary was great, as 
the produdt upon the firft operation difplayed an intimate 
connedtion with Heel, and proved to be Heel very highly fa- 
turated with carbon. A razor and feveral penknives w'ere 
made.from this refult, all of which hardened to excefs with 
a low fhade of red. 

A fair inference from this.experiment is, that the carburet 
of iron which entered into the eompofition of the crucible, 
here united in part with the iron, and formed very highly fa- 
turated Heel. The precaution ufed by introducing deacidified 
Jime leaves no doubt upon the fubjedf of the carbonic acid. 

2d Experiment with black lead crucibles. Grains. 
In this experiment I ufed of the fame iron - 3314 

Of calcined lime - 440 grains. 
Old clay pot - 440 grains. 

A very beautiful button of Heel w'as obtained in this 
j 

fufion, the cryftallized furface of which was fo pro¬ 
minent as to leave, a very perfedt impreffion upon the 
under furface of the incumbent glafs. The weight 
was found to be - - - 3367 

equal to 

Gained in weight 33 

—th part of the original weight of the iron. The 
667h 1 0 

quality of the Heel now obtained was fofter than that pro¬ 
duced in laH experiment, and more fuitable for the ordinary 
purpofes to which caH Heel is applied. 

3d Experiment with black lead crucibles. Grains. 

Swedifh iron - 3630 
Calcined lime - 220 grains, 
Stourbridge clay pot - 220 grains. 

From this mixture another elegant button< of metal 
covered 
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Grains. 

Brought over 3630 
covered by a thin layer of glafs was obtained, which 
weighed - - - 3623 

Loft in fufion 7 

equal to —th part of the weight of the iron employed. 

This fteel was, in point of quality, fofter than any of the 
former; and from this circumftance I inferred that the earths 
fo far contributed to the fteelification of the iron by fufing 
upon the furface ot the metal, and preventing the efcape of 
the carbon. It appeared alfo further adducible, that if the 
iron was prefented with a fufficient dole of carbon to make 
allowance for wafte, fteel fliould be formed without the addi¬ 
tion of any portion of earth. 

4th Experiment will juftify the ftrft inference. Grains. 

Into a black lead crucible was introduced - 37*0 
of the iron employed in former experiments. A tight 
lid was fitted to the crucible, and the iron expofed to 
as high a heat as I judged the crucible capable of fuf- 
taining. This continued, from firft to laft, for 38 mi¬ 
nutes, when the crucible was withdrawn. When 
cold, I found that the iron had funk to the bottom, 
forming an imperfedf ingot of fteel of a proper degree 
of faturation of carbon at the under part, but almoft 
of the nature of malleable iron towards the upper fur- 
face. It weighed - - - 359-2 

Loft in fufion 18 
equal to ^.J^th part of the weight of the iron. 

The latter inference was juftified in the courfe of fome 
hundreds of experiments with various carbonaceous fub- 
ftances and iron, the ultimate refult of which proved that 
excellent caft: fteel could be formed in crucibles deftitute of 
carbonaceous mixture by the tingle addition of carbon. 

XXL Experiment made with a Galvanic Belt, or Chain, 
by Mr. Richard Teed, Jeweller, Lancajler Court, 

Strand. 
To Air. Tllloch. Is1*5 . . Feb. 4, rSo2. 

HAVE not obferved, in any publication on galvanic 
ele£fricity, that material benefit lias been as yet attained by 
this new difeovery, and therefore I (hall beg leave, through 

6 the 
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the medium of your valuable Magazine, to fubmit the fol¬ 
lowing experiment to the confideration of your readers, with 
the hope that others will be induced to try it, and alfo that it 
may afford relief to fome labouring under fimilar complaints. 

For a confiderable time pad I have been much troubled 
with a condant pain in the fmall of my back and loins, and, 
although it refembled the lumbago, it was fcarce ever fo vio¬ 
lent; but I always felt it mod after fitting long in a reclined 
or writing podure; fo that, if I arofe fuddenly, it was with 
much difficulty. This complaint continued for eight or ten 
months, and lately with increafing inconvenience. The idea 
of a galvanic belt or chain, compofed of zinc and copper, 
had often occurred to me, and 1 waited only in hopes of 
hearing it had been applied in fimilar cafes : but the experi¬ 
ments of fcientific men taking a different diredlion, I made 
a belt confiding of fifteen fmall fquare plates of zinc, and 
connedted each with two links of plated copper wire, faden- 
ing the two ends with a common hook and eye, fo that there 
was a perfedt chain or circle of metal round my body, and 
by that means no interruption of the eledfric fluid could take 
place. I alfo covered about three parts of the chain with 
leather, leaving the remainder to come into contadt with the 
part where I felt the mod pain. I had not worn this belt 
twelve hours before I found fendble relief, and the pain gra¬ 
dually left me. In three weeks I had not the lead return, 
and after wearing the belt three months I concluded it had 
anfwered all my expectations. But, to put the experiment 
beyond the poffibility of doubt, I difeontinued it, and had 
no pain whatever in my back for two months, when at times 
I perceived the fame pain return. I again had recourfe to 
the belt, and am now wearing it, which, as at fird, has re-r 
moved all pains in that part, and I feel no inconvenience 
whatever. 

A ffiort time after ufing the belt I obferved a confidera¬ 
ble oxidation on the zinc, which, I fuppofe, was occafioned’ 
by the perfpiring matter from my fkin, and which, I con¬ 
clude, was the medium or exciting agent, as is the cafe with 
the diluted nitric acid in the galvanic pile. By feraping off 
the oxide, which I condantly did once in three or four days, 
I believe the efiedt became greater. 

In giving you this plain but circumdantial account, I trud, 
a difeovery fo valuable will not be dighted, but that unpre¬ 
judiced perfons will alfo make the trial; and I particularly 
recommend it to the attention of thofe who have complaints 
of the fame kind. 

XXII. hi- 



L i°7 ] 

XXII. Inquiries into Coloured light, by a Collation of the 
Experiments and ObJ'ervations made by Sir lfaac Newton 
on that Subject; together with fome additional ones. By 
Governor PoWNALL, 

[Concluded from p. 49.] 

TTHE green prifmatic tint is fuppofecl to be homogeneous, 
becaufe confiding of angles of refrangibility in the yellow and 
in the blue fo exactly connected in degree at the point where 
they coaleiee, that no prifm nor any fucceffion of prifms have 
as yet decornpofed it. It is, however, in various other in- 
ftances decoin pofed; in the circles of colours a riling from 
the ref ractions of light paffing between two lenses, as alfo in 
the rings ot colours exhibited on bubbles of water. In thefe 
in fiances its confiituent parts, which combined form the 
compound green, emerge as yellow on one fide and blue on 
the other. 

Sir lfaac Newton, in Obferv. iv. part 1. book 2. marking 
the order of colours in the circles produced by the refrac¬ 
tion of light between two lenses, fays, cc the green was very 
copious and lively, inclining on one fide to blue, on the other 
to yellow and again, in part ii. book 2. p. 202. he fays, 
(( the green exhibited is principally conftituted of original 
green, but not without a mixture of blue and yellow:” again, 
in part i. book 2. p. 190. he fays, u then after a lively orange 
followed an intenje bright and copious yellow, which was alfo 
the beft of all the yellows; this changed firft to a greenifh 
yellow, then to a greenifh blue; but the green between the 
yellow and the blue was very little and dilute, feeming ra¬ 
ther a greenijh white than a green : the blue which fucceeded 
became very good.” In this obfervation made on the rings 
of colours on bubbles, notice the increafing intenfenefs of 
the light; alfo fucceffive gradations; alfo the gradual pro- 
cefs of the compolition of green and of its decompofition, 
which is given in the next obfervation, p. 189: ££ After the 
red fucceeded little or no yellow, but a copious green, which 
at firft inclined a little to yellow, then became a pretty brifk 
and good willow-green, and afterwards changed to a blueifh 
colour ; but there fucceeded neither blue nor violet.” In the 
firft inftance, the very little and dilute greenifh white, as well 
as the willow-green in the fecond, was the dominancy of an 
intervening white, as will come out hereafter; and in both 
infiances the yellowifh green and blueifh green mark the 
compound, partaking on each fide of the yellow or of the 
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blue, as the one or the other predominated in the compo- 
lition. 

But to put this matter out of all doubt, the fad comes out 
on experiment, that when the gradations of the colour take 
fuch an arrangement that there is no interfe&ion of the yel¬ 
low orbicular images with thofe of the blue, and fo no coa- 
lefcence of thefe colours, there is no green. 

Obferv. iv. part i. book ii. p. 174. Sir Ifaac Newton fays, 
fC the colours reckoned in their order from the centre were, 
black, blue, white, yellow, red ; here the blue and yellow 
not interfering or coalefcing, but feparated by an intervening 
white, there was no green in this gradation of colours : if 
they had approached Tomewhat near to an interfedfion of 
their circles, there might have been, as above, a whitifh or 
willow-green bordered with yellowifh and blueifh green. 
The fame fact is hated in Obfervation ix. p. 381 : the order 
of this gradation was, u violet, blue, white, yellow, red.” ■' 
Here ao-sin an intervening fpace of white excludes the exift- 
ence of green. The fame fadt of an intervening white be¬ 
tween the yellows and the blues, excluding the green, comes 
out in fome experiments and obfervations made by G. W. J.* 
in addition to thofe made by bir Ifaac Newton, where, in 
p. 99. he ftates, that c<r diluted purple and blue hues appear 
completing, with the external yellow and red, and an inter¬ 
vening white, thefe formations of thefe fringes.” I will 
venture to add, in confirmation of all this, one amongh fe- 
veral obfervations which I made on thefe fabts. Viewing, 
through a prifm, the folar light as it came through a fafh 
window, and taking the fpedtrum in the line of retraction as 
it came from above, the following circumhances appeared :— 
The frames of the fafh were dark, and gradations of colours 
proceeded from them. The gradations of blue on the upper 
tide; thofe of the red, orange, yellow, from the lower fide. 
The gradations proceeded from the upper fide in this order—* 
deep blue, and, in fucceffion, the feveral lighter tints or hues 
of blue till they vanifhed in the folar light. From the under 
part they proceeded in this order—deep red, then a brighter, 
going into orange, and the orange fucceflively brightening 
into yellow, which melted offbinto the folar light: no gra¬ 
dations of blue fucceeded either order, becaufe there was 
no going off of light into lhade when the fpedfrum was thus 
tranfparent to the folar light; and as there was no blue to in¬ 
termix with thelaft yellow, there was no green. In proof that 
this is the reafon, i{ may be obferved, that if the light itfelf 

* A very ingenious work publifhed by Cadell 1799. 

through 
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through which the fpeCtrum is viewed, decreafes, in any con- 
fiderable degree of its brightnefs, there will come on blueifh 
hues, and a very faint intervening green ifh one. To try this 
circumilance more decidedly, I threw up the fafh, and made 
an alfiftant hold a broad rule, fo that I might view the fpec- 
trum as it proceeded from the two edges in the fame manner 
as from the frames of the fafli: I then directed my affiftant 
to lower the rule down to the bottom of the window, till the 
yellow in the under gradations interfered the bottom. The 
yellow of this pofition not going off into tranfparent light, 
but into ftiade, the blue hues appeared in very decided tints 
through all their gradations; and where blue, fucceeding to 
the yellow, interfered it, a decided green intervened. 

Although no common eye, unpraCtifed in the nfe and ar¬ 
rangement of colours and their various tints, can difcover in 
the fpaces of the prifmatic colours called homogeneous, when 
thrown on an opaque furface, any gradations of tints; yet 
when thefe colours are viewed by the prifm through an open 
light fo as to be tranfparent, the gradation of fuceeffive tints 
in each homogeneous fpace becomes evidently obfervable to 
the moft common eye. The obferver may difcern the fa£t, 
that no one of t.hofe prifmatic colours which are called ho¬ 
mogeneous is abfolutely fo, but that, as according to the 
theorem ftated by Sir Ifaac Newton himfelf, they conftft of 
a fuceeffive feries of innumerable circular or orbicular images 
of the fun; the tints of the commonly called homogeneous 
colour, red, vary according to the innumerable fucceeding 
angles of refraction, heightening gradually towards orange, 
and going gradatim into the orange; and that the orange 
heightens in the fame gradual fucceffion of tints going into 
yellow, and the yellow, in like manner, into pure light; 
alfo that the blues of the other gradation of colours are an 
indiferiminate fucceffion of tints or hues. 

Conformably to what is here ftated of the heightening of 
the gradations of the colours at one end of the fpeCfrum into 
hoiit; of the blues goinp- off, bv a like gradation at the other 
end, into ftiade or dark; Sir Ifaac Newton (Optics, book i. 
prop. v. exper. 16. p. .85.) ftates, that the moft luminous 
of the prifmatic colours are the orange and the yellow ; next 
the green; and that blue is a faint and dark colour, and the 
indigo and violet the weakeft and darkeft of all colours.” 

Now from a more decifive examination of the fact by 
aftual experiment we (hall be led’ to fee demonftrably that 
thefe. apparent hues, which are called blue colours, are not 
colour, but a mere modification of light going off into fhade, 
a partial and fuccejjive deprivation oj light. 

In 
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In the firft place, it is known by Sir Ifaac Newton’s ex* 
periment, (Optics, book ii. part iii. prop. 7. p. 236.) “ that 
blacks are inclined to a blueifh colour may be feen from illu¬ 
minating white paper by light reflected from black fubftances, 
for the paper will appear of a blueifh white ” 

In confidering this obfervation on a fa£t as made by Sir Ifaac 
Newton, the method to try the efl'eCt of throwing a partial por¬ 
tion of light on a fhade occurred to me. I darkened a room 
partially, letting in a beam of light of five or fix inches breadth 
by opening one of the fhutters. I then threw the fhade of 
a ruler, by the intercepted light of a candle, on a flieet of 
paper : I then held this paper, with this fhade fo formed on 
it, in the beam of light. The effedt of this portion of day¬ 
light thus thrown on the fhade of the ruler was, that the 
fhade exhibited a pale but decided blue. As I removed this 
paper, with this fhade of the ruler thus thrown on it, further 
back from the entrance of the light, but flill in the fame beam, 
this blue, without the alteration of any one circumflance but 
a further deprivation of light, became of a ftronger, more 
decided, deeper blue; and fo on gradually as I removed this 
paper and fhade flill further back, making a further depriva¬ 
tion of light of a deeper and deeper but decided blue till it 
went oft'into a black. This fhade, fufFering this gradual de- 
privation of light, exhibited all the gradations called blue 
which are feen in the prifmatic fpedtrum. Here, then, the 
fa.£l hands afcertained, that blue is the eff'eCl of a partial 
light, and that a gradual deprivation of light gives all the 
gradations of blue as they go oft' into dark. 

Mountains and hills, and even unelevated land, in the ho¬ 
rizon exhibit, by the going oft' or deprivation of light, blue 
tints in the mod diftant, though fuch are not the natural tints 
of theie objeCls ; and as thefe objeCls fuft'er more and greater 
deprivations of light in the evening, or from any other inci¬ 
dental circumflance, thefe hues go through all the gradations 
of blue. This any one may fee every day; and the painter, 
if he is an artill, knows how to copy this phenomenon in 
the arrangement of his colouring. 

Another circumflance in the landfcape of nature is flill 
further to be obferved. As the fhade of evening comes on, 
thq blue in the diflant horizon not only becomes deeper, 
but, when the departing light fkirts the line of the horizon, 
this blue, without any change in the flate of the refractions, 
or of the aClual colour of the objeCls, becomes a flrong vivid 
purple. The dark blue of the clouds juft above this fkirting 
of departing light, changes in like manner. The rays of the 
xeddifli-yellow light and thofe of this blue coining in coin¬ 

cidence 
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cidcnce at the fame time to the eye, caufe that fenfation in 
the optic nerve. 

The fky a!To, the lefs that clouds and reflecting vapours 
are mixed with it, abforbs the light, and gives out only this 
blue hue, which is a reflection deprived in part of light 
the more clear the fky, the deeper the blue: in the higher 
regions of the atmofphere this blue becomes of a deep hue 
going off into dark. 

This circumftanec takes place and prevails in the claro- 
obfcuro of all figures, A true artift knows, that if lie would 
copy the real fad in nature, he muft tint the going off of 
light not with gray and black but with gradations of blues, 
and give a faint fuffufi'on of green in the flrfl. going off. 
Zincke, the famous painter in enamel, underftood and copied 
this faCt : he worked an almofl: infenflble green into the blues 
of the flrfl; going off of his lights. 

If one may then aflfume the faCt here grounded on the 
experiments and obfervations of Sir Ifaac Newton, with ad¬ 
dition of fome further ones on the cafe as exifting in nature, 
that the gradations of blue are mere efifeCts of the privation 
of light as it finks into fhade or darknefs; and then, from 
the teflimony of the vifual fenfes, which are the only teft in 
the experiments above related, that the gradations of the red 
even in the prifmatic fpace, wherein it is fuppofed to be ho¬ 
mogeneous, of the orange likewife, and fo of the yellow, are 
only gradual and fucceflive tints of the one primary colour, red, 
heightening, bv an innumerable and infinite feries of angles 
of refradlion, into a more and more brilliant approximation 
of pure light, as they purify from the fuffufion of colour 
which they had received in their combination with folar or 
terreftrial gafes and vapours; it will, on this affumption thus 
grounded on facts, hand demonftrably proved (although I 
do not venture to announce it but with every diffidence) that 
there are not J'even, nor three, nor two, but only one pri¬ 

mary colour—a compound bafs of all the tints of red, 
orange, and yellow: that green, as an adual and uncom¬ 
pounded primary colour, has no exijlence: and that the blues 
are only hues arifng from a partial deprivation of light as 
it goes off into darknefs. 

That all the phenomena of colours produced by the re- 

* This circumfiance, alfo, makes the difference of the blue of diftant 
■parts of the landscape as fefiefted from valleys and lower parts, or from 
the higher: the deprivation of light, by its being abforbed by the clearer 
air in the latter cafe, gives a deeper blue than that which is reflected from 
the air hanging over the lower parts. This a true artift, who paints from 
tn.. n. e, knows. 

fraClion 
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fraction of prifms or of lenses, or by thin plates of air ov 
water- between lenses made to approach each other, or by 
the rings on bubbles, or by reflections or inflections of light, 
may be explained from the £a£ts contained in the above pro- 
pofition. 

All the experiments, obfervations, and reafoning above, 
refpedt only coloured light. I dare not venture, on theory, 
to aflfert any thing as to the exi(fence of an elementary, pure, 
nncoloured, uncompounded white light; yet that fome fuch 
elementary fubftance exifts, combined with one or more of 
the principles of our atmofphere, and alfo in combuftible 
and incombuftible, and perhaps animal and -vegetable fub- 
ftances, feems to be probable; for it can be feparated from 
fuch in various operations of nature and art. 

However, although light may principally exift, combined 
with caloric and other fubftances, in a gafeous form, yet it 
,.may, and it is very generally admitted, that it does alfo exift, 
independent of caloric, in folid bodies and fluids of various 
kinds.; and heat, it cannot be denied, exifts fenfibly in both 
combuftible and incombuftible bodies which exhibit no vi¬ 
sible light. Indeed, that light and heat are two diftinCl exift- 
mg principles is now finally and demonftrably afeertained and 
proved by Dr. Herfchel’s curious experiments of the fa<5t, 
ihowing that heat as well as light are each liable to different 
and peculiar refractions, by which they are feparated from 
each other, and take a feparate and diftin^t exigence in dif¬ 
ferent fpace. 

Quod reftat defideratum eft. 

XXIII. Hi/lory of Afronomy for the Year 1801. By 
Jerome Lalande. 

np ■ .. 
JL HE commencement of the 19th century was diftin- 

guifhed by an aftronomical event, the difeovery of a planet 
at Palermo in Sicily, by M. Piazzi, on the ift of January *. 
It was as fmall as a ftar of the 8th magnitude: he obferved 
it during forty days. The obfervations he lent me arrived 
too late for us to be able to follow it, and we were obliged to 
calculate its orbit from his own obfervations alone. Burck- 
bardt, Gibers, ! ode, Piazzi, and Gaufs, have found that 
to reprefent thefe obfervations it is neceflary to fuppofe that 

* I here employ'the calendar of all nations, being perfuaded that the 
French government will foon renounce the new calendar, which is not 

■ underftood, and cannot be adopted either by our neighbours or by the 
majority of the French themfelves. — L. 

it 
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it revolves in four years. The following are the elements 
found by Burckhardt and Ganfs : 

icr 
20 

9 

Inclination 
Node - - 2 
“Aphelion - a 
Pali age- of the aphe¬ 

lion Jan. i, i8oi 8 hours 
Eccentricity - 0*0364 
Semi-axis - - 2*574 ... 
Revolution - 4*13 years 

47' 
58 

0 

Inclination 
Node - 2s 
Epoch - - 
Mean anom. 
Aphelion 10s 
Eccentricity - 
Equation 
D ilia nee - 

IO° 36' 57" 
21 O 44 

2s 16° 28' 

3 *5 55 
16° if 38^ 
0*082^017 

- 'V 28' 

2*7355 
The difference of thefe elements appeared to me to throw 

fotne doubt on the reality of this orbit of four years ; but in 
the beginning of the year 1802 it was perfectly confirmed^ 
and we now have a ninth planet. 

On the 25th of October we received a printed memoir of 
Piazzi, with his obfervations and calculations. As he hopes 
that this ftar will be acknowledged to be a planet, he has 
given it the name of Ceres Ferdinandea, in honour of the 
king of Naples; and Bode wifhes it to be called Juno: as 
for my part, I {hall call it Piazzi, as I gave the name of Her- 
fchel to the planet difeovered in 1781. The pagan deities 
arc no longer interefting, and adulation pleafes only the 
perfon who is the object of it. 

On the 12th of July, in the evening, Meffier, Mechain 
and Rouvard, each found a fmall comet near the head of 
the Great Bear; and it appears that it was feen the preceding 
night by Pons, concierge of the obfervatory at Marfeilles. 
The Board of Longitude has given him the 600 francs which 
I depofited in the hands of a notary for the perfon who fhould 
difeover a comet; the three able aftronomers of Paris having 
themfelves judged that the artill ought to be encouraged. 

John Louis Pons was bom at Peyre, a village in the de¬ 
partment of the Upper Alps, on the 24th of December 1761, 
and has redded at the obfervatory of Marfeilles knee the 
3d of February 1789 : his conduit, addrefs, and intelligence, 
liave procured him much effeem from the director of the 
obfervatory. He conftruited the night-telefcope, with which 
he difeovered the comet of the 11th of July 1801, on the 
model of a telefcope by George Adams, which is at the 
School of Navigation, Marfeilles. The Board of Longitude 
have fent him a better one. 

I have had a new proof of the utility of the fifty thoufand 
{tars which I have procured to aftronomy, and of the exai^ 
pofitions which my nephew Lefranqois has fixed for the ftars 
formerly obferved. Several of them have ferved to determine 
the places of the new comet, which Meffier, Mechain and 

Vol. XII. . H Bouyard 
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Bouvard followed with affiduity, and the orbit of which 
will be very well determined, though it appeared only ten 

days. 
Thulis has fent me feven obfervations, from the 12th to 

the 21ft of July, deduced only from the azimuths and alti¬ 
tudes, without having been able to compare them with ftars ; 
but we were more fortunate at Paris, and Mechain had fuf- 
ficient data to calculate the elements in the following mannep 
by a fir ft (ketch : 

t r . o rPerihelion - 6s it° 
Inclination - 25 J Diftance . Q 

0 e " ° LPafl'age Auguft 7, 15 hours. 
This fmall comet, found almoft at the fame time by four 

perfons, proves that it is not difficult to difcover comets. 
Three or four have been feen in the courfe of a year; and 
if a few amateurs would employ themfelves in fearching for 
them, it is probable that the number would rapidly increafe. 
This is ftill a defideratum in altronomy; it is humiliating 
for us, that we do not know whether it is by thoufands or 
tens of thoufands that comets ought to be counted, and whe¬ 
ther they return, or lofe themfelves in the immenfity of the 
univerfe. 

Nothing is neceffary but a common telefcope to fearch for 
and find comets, and to point out their fituation to aftrono- 
mers. I fuppofe that the obferver is provided with a wooden 
quadrant of two feet radius, which any carpenter can make, 
and that a meridian has been traced out with a large circle 
on the floor; that the circle is divided into degrees, and that 
the inftrument is diredled towards the place where the comet 
is. Both the altitude and diflance from the meridian will be 
thus found for the time of obfervation. Nothing more will 
be neceffary to enable aftronomers to find a comet which 
may have been announced. To find comets, it is not necef¬ 
fary, therefore, to know the ftars. But there are a hundred 
nebulae w’hich have foroe refemblance to fmall comets. Thofe 
who wifli to diftinguifli them muft have recourfe to the Ce- 
leftial Atlas *, where they are all marked. This ftudy will 
neither be long nor difficult. The Atlas of Berlin is much 
more complete: we ffiall give an account of it hereafter. 

The night-telefcope employed by Mefiier, and with which 
he has already found twenty comets, is two feet in length, 
and has an aperture of inches: it has three eye-glaffes. 
The firft next the eye has a focus of 2k inches, and io lines 
of aperture; the fecond 9, and the third 9k inches. There 
are 10 lines between the two, and 5 inches between the pre- 

* A Paris, chez Larnarche, rue du Foin. 

ceding 4 
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ceding and the fecond. There is a diaphragm of 14 lines 
between the firft and the fecond eye-glafs, at the didance of 
2 inches from the former, and 3 from the fecond, This 
telefcope magnifies only five times, but it has a field of four 
degrees. One of the fame kind may be con If rubied for 70 
or 80 francs. 

Burckhardt alfo has calculated the orbits of the comets 
of 1763, 1771, and 1773; and for the fecond he has found 
a hyperbolic orbit. 

The comet which. Me flier difcovered on the 14th of June 
1770, refpebling which Burckhardt made long and learned 
calculations, feems to have a {’mail circular orbit of five years 
feven months. However, this comet was not feen before 
1770, nor has it appeared fince. This can be afcribed only 
to great changes in its orbit. 

Mult we then, after having aflerted, in the 18th century, 
that all the comets return, aflert in the 19th that comets do 
not return, that of 1739 excepted ? 

On this account I no longer think but of comets; I fpeak 
of nothing but comets ; and the only thing I recommend to 
my correlpondents is to fearch for them, as I write to them 
that the only thing wanting to aftronomy is the knowledge 
of thefe bodies. 

O11 the 15th of May I had the pleafure of receiving the 
firft copy of my Hijhire Celejie Frcmgoife, the fruit of twelve 
years labour, which terminates the 50,000 ftars, on which my 
nephew Michel Lefranyois has employed the beft part of bis 
youth. It contains alio obfervations made by D’Agelet be¬ 
fore he fet out on his voyage round the world; and thofe by 
which Darquier, aged 83 years, terminated his glorious aftro- 
nomical career. 

The obfervations of Tycho, Flamfteed, Picard, Lacaille, 
and Mafkelyne, have' been the foundation of all the progrefs 
made in aftronomy. The moft profound theories and the 
moft learned calculations cannot do without them, and can¬ 
not difptite with them in.regard to importance or duration. 
Obfervations alone will furvive us; and observers, whom 
mankind too often affect to undervalue, may confole them- 
felves, that they will be the only aftronomers to whom, long 
after their death, the praifes and gratitude of our fuceeflors 
and of pofterity will he addreffed. 

Lefranyois Lalande, my nephew, continues his obferva¬ 
tions, together with the calculation of 3000 declinations and 
! 000 right afcenfions of the principal ftars, each obferved 
feveral times. Thefe long and painful labours have obtained 
tor this able obferver a place in the National Inftitute. On 

II z the 
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the 26th of December madame Lefrangois Lalande continued 
the reduction of the 30,000 ftars; an immenfe labour, to 
which (lie has devoted herfelf with courage, and which her 
pregnancy even has not interrupted. Their fon is preparing 
to tread in their heps, and already calculates with fome fue- 
cefs. ’ I hope that mac Lalande will be the third aftronomei 
of his name. 

Delambre has obferved feveral declinations with the mul¬ 
tiplying circle. Piazzi has announced to us a catalogue of 
yco ftars, which he obferved at Palermo; and Cagnoli is 
preparing a catalogue of 500 liars, which he obferved at 
Paris and Verona with particular care. 

Vidal, whofe courage and exaftnefs I have fo often cele¬ 
brated, has fent me the continuation of the aufiral liars, 
which are not well feen at Paris; the circum-polar liars 
which were wanting, and a very lingular triduum. On the 
23d of April and the following days he obferved all the 
planets every day. He- has joined to them obfervations of 
Mercury and the fun at the two folllices with an ingenious 
eompafs, which he employed to make a great number of ob- 
fervations on the declination of the magnetic needle. 

Bourg, an aflronomer of Vienna, who gained the prize 
propofed by the Inllitute on the inequalities of the moon, 
continues to employ himfelf on1 that fubjefl. He has re¬ 
calculated, with 3000 obfervations, the 24 inequalities of 
the moon ; and has added new ones, which were pointed out 
to him by Laplace according to his theory. Thefe tables 
arrived on the 8th of December; the errors do not amount 
to 15"; and the prize of 6000 francs, propofed by the Board 
of Longitude to the fir ft who fhould make good lunar tables, 
will be well merited by this able and courageous allronome-r,. 
The Board of Longitude is Hill employed in verifying them ; 
but all the obfervations lately made at Gotha confirm the 
exaflnefs of thefe tables. For it was at the obfervatorv 
ot Gotha, the fanfluary of aftronomy in Germany, that 
M. Bourg finifhed his labour. Baron von Zach had in¬ 
vited him thither, that he might enjoy all the comforts and 
conveniences he could defire. 

What remains to be done in regard to the theory of the 
moon depends, perhaps, on fome terms in which the higher 
powers of the eccentricities and forces muft be employed. 
Burckhardt is now engaged in refearches on that fubjefl. 

Arabian obfervations of the 10th century had been em¬ 
ployed tor the motions of the moon. The manufeript which 
t fortunately found among the papers of Jofeph Delifie made 
us defirous of obtaining he original, which, was at Leyden ; 

and 
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and the Batavian minifter fent it to us. C. Cauffin exa¬ 
mined this manufcript: but it is not complete; it contains 
only obfervations already known. We found in it none of 
the information fo much wiffied for refpedfing the inftru- 
ments of the Arabians, and their method of obferving; but 
it has furnifhed us with fome interefting corrections for our 
copy, which is now printing in Arabic and French at the 
printing-office of the Republic by order of the minifter of th$„ 
interior. The obfervations of the fummer folftice have again 
afTured to us that the obliquity of the ecliptic is 230 2S1 6TV 
being f more than in my tables. The multiplying circles 
give us the truth within a fecond; and I think we can with 
certainty fay that the diminution, which has occafioned fo 
much difpute, is 33" per century; very far from that which 
C. Caffini affigned from bad obfervations made at the ob- 
fervatory with bad inftruments. 

The winter folftice gives us 8// lefs; but there is reafon to 
believe that this arifes from the rcfra&ion, which is not yet 
wadi enough known for fmall altitudes. Though the obli- 
quity is nearly decided, the Academy of Berlin has ftill pro- 
pofed this variation as the fubject of a prize for the year 1802. 
It. requires the moft interefting refearches and explanations 
in regard to this fubject, where feveral points ftill remain to 
be cleared up. 

All the planets have been eclipfed by the moon in the 
courfe of this year, as has been obferved by Reggio in the 
Ephemerides of Milan. This phenomenon is rare. We 
were not able to make a good obfervation but of the eclipfe 
of Venus on the 13th of May. We were* however, indem¬ 
nified by the eclipfes of that beautiful ftar the Virgin’s Spike, 
obferved in many places on the 30th of March and the 24th 
of May, which enabled me to verify the longitudes of feveral 
countries. Eclipfes of four ftars of the firft magnitude are 
phenomena of very great importance for all determinations 
of this kind. 

I have continued to difeharge the talk, which I impofecl 
upon myfelf forty years ago, of calculating all the eclipfes of 
the fun and ftars hitherto obferved, and from which aftro- 
uomers had neglected to draw concluftons on account of the 
length of the calculations. I have corrected the longitudes 
of Rome and Middlebourg, and of the new city of Wafh- 
ington in America. 

M. Leduc of Sermonetta, Giietani, and Conti have fent 
me obfervations from Rome. M. Ciceolini has fent me 
fome from Florence ; and the day on which the king of 
Etruria came to the Institute, I had the pleafure of prefenting 
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to him a determination of the longitude of Florence, which 
bad been very badly determined, notwithftanding the cele¬ 
brity of that capital, and the great number of eminent men 
it has produced. 

M. Kautfch, a piarift of Leutomifchel in Bohemia, has 
finished an immenfe labour on the eclipfes of the fun. He 
has calculated, for the whole of the 19th century, charts in 
which are feen all the circumftances of thefe eclipfes for every 
country of the earth where they are vifible, in the fame 
manner as they have been inserted in our Ephemerides 
fince 1750, and at prefent in the Connaijfance des Temps by 
the care of C. Duvaucel. I wifhed to have the means of 
publifhing the labour of M. Kautfch, whofe zeal and ability 
deferve every praife. 

C. Goudin has alfo publifhed an analytical method for 
eclipfes : he has applied it to the eclipfe of 1847, which will 
be the mod: condderable of this century, and has calculated 

• all its circumftances for the whole furface of the earth. 
The conjunctions of the planets are not interefting to 

aftronomers, but they afford a fpedlacle to the public, efpe- 
cial! y when connedted with other events. Meftier, therefore, 
remarked, that when the cannon announced to us the hap- 
pinefs of peace on the 3d of Odtober, the Moon, Venus, 
Jupiter, and Saturn, were near that beautiful ftar in the 
Lion's heart. 

We no longer live in times when fuch phenomena are 
confidered as of importance, but in 1186 the aftronomers 
announced terrible revolutions in confequenee of the con¬ 
junction of all the planets. I engaged C. Flauguergues to 
calculate this phenomenon exabtly by our new tables, and 
he has found that on the 13th of September at 5I1. 2 m. 
all the planets were between 6 figns, and 6 figns 10 degrees 
of longitude. 

Thefe are not complete conjunctions ; exadt conjunctions 
of all the planets are incalculable ; a (ketch of thefe returns, 
in which I employed only days for- the duration of the re¬ 
volutions, gave me 17 millions of millions of years as the 
interval between^one conjunction and another. What would 
the cafe have been, had 1 taken in q account the hours and 
minutes ? 

As the tables of Mars were the mod incorrect, C. Le- 
franqois has been employed on them fix months-; he has 
calculated all the obfervations, and has employed all the 
new perturbations. He has carried his precifion to tenths 
of feconds, and has at length conftrudted tables of Mars, 
which will leave very little to be wifhed for, and which have 

appeared 
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appeared in the Connoijfance des Temps for the year 12. X 
have feen, with pleafure, my immediate fucceftor and deareft 
pupil purfue the labour which my mailer Lemonnier made 
me undertake, fifty years ago, in imitation of Tycho Brahe, 
who began his researches on the planet Mars, and who put 
Kepler in the way of making his difcoveries by means of the 
fame planet. He will foon employ hitnfelf on tables of 
Venus, taking into account her perturbations. 

For Saturn, the error has been found H- 1" in longitude 
and — 9" in latitude. Delambre has made new refearches 
to correCt the error of 30^ in the tables of Jupiter, but it has 
been found in the obfervations made for 60 years: we 
muff therefore fearch for the caufe of it in the theory, and 
in fome new irregularities. 

Bouvard has terminated his calculations of all the per¬ 
turbations of the planets, each by the aCtion of all the reft, 
according to the theory of Laplace. The refuit will be new 
tables, which will be ftill more correct. 

C. Burckhardt has made an analytical and numerical cal¬ 
culation of the terms of the fifth order, which were not be¬ 
fore taken into account in confequence of the length of the 
calculations. He has found that thefe terms increafe the 

* 

great irregularity of Saturn by one minute. 
C. Chabrol has calculated obfervations of the fun, and 

has found that jl mult be deducted from the longitudes 
given by our tables. But Delambre has undertaken to cal¬ 
culate 7 or 800 obfervations of Bradley, applying 8 or 10 
new equations furniftied by calculations of the attraction. 
The eccentricity of Jupiter and the earth give equations for 
the fun which amount to from 8 to g//. We (hall therefore 
foon have new tables of the fun ftill more correCt than thofe 
publifhed by Delambre ten years ago, and to which it ap¬ 
peared that nothing could be added. 

For mercury, the error in my tables did not exceed 10L 
An obfervation of Venus on the 24th of May gave me an 
error in the tables of 4- 30A This fee ms to indicate that 
we ought to deduCf 12" from the epoch, but that the equa¬ 
tion of the orbit is good. 

The Connoijfance des Temps for the year 12 (1804), which 
has juft appeared, contains every thing moft interefting that 
has occurred in regard to aftronomy during the laft year. 
Curious refearches refpeCting the theory \of the moon, by 
Laplace; new tables of Mars, by Lefran^ois-Lalande; a 
new catalogue of ftars reduced, making the number 11,300, 
being a continuation of thofe in the preceding volumes; 
important obfervations, tables, and calculations, by Me- 

H 4 chain. 
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chain, Delambre, Chabrol, Vidal, Thulis, Flauguergues, 
Ciccolini, Due Lachapelle, Burckhardt, Bernier, Humboldt, 
Quenot, and feveral calculations bymyfelf; with a notice of 
the mod important works that have appeared in the courfe 
of a year. 

The Ephemerides of Vienna for 1802 contain a fourth 
feries of longitudes determined by Triefnecker, who has cal¬ 
culated all the eclipfcs of the fun and {tars which have been 
obferved; a considerable and important labour, which re¬ 
mained to be undertaken, M. Triefnecker has given us at 
the fame time a table of all the preceding refults in regard to 
the pofition of towns where eclipfes have been obferved. 

The third volume of the Memoirs of the Inltitute, the 
eighth volume of the Memoirs of the Italian Society, the 
Ephemerides of Berlin for 1803 and 1804, thofe of Milan 
for 1801, and the Journal of Baron von Zach during the 
whole year, have continued to furnifh interefting obferva- 
tions and new memoirs. Baron von Zach has procured the 
obfervations made by Liefganig at Vienna from the year 
1753 to 1774; and thofe which Niebuhr made in the Le¬ 
vant in 1761, and which he did not publifh. We have re¬ 
ceived the Memoirs of the Academy of Berlin for 1796 and 
1797, and the fixth volume of the Memoirs of Turin; but 
they contain nothing on aftronomy. 

The obfervatory of Paris, having acquired new inft.ru- 
ments, has been put into activity by Mechain and Bouvard; 
and the Board of Longitude intends to print the obfervations 
of 1801 in the fame form as thofe of Greenwich. 

Caroche having finiflied the telefcope of 22 feet, Tremel 
is employed in conftru6ting a {land to fupport it; and the 
platform on which it is to be placed is already in a Hate of 
great forwardnefs. On all occations we have enjoyed the 
happinefs of having for minifter a man Jong celebrated by 
his attachment to the fciences, and who, in order to be 
ufeful to them, wanted only that influence of which he is 
fo worthy. 

* 

The tranfit telefcope which Jofeph Delifle had, in 1748, 
erected at the hotel de Ciugny, and with which I as well as 
Meffier made my fir it obfervations, had become almoft ufelefs 
by ruft. The Board of Longitude wiftied that it fhould be 
recon ft ru£ed with platina, and our colleague Meffier will 
have new affiftance for his ufeful obfervations. 

Lenoir has fbown at Paris, during the public exhibition 
of the year 9, that the French induftry is not inferior to the 
Englith; he received from government one of the twelve 
gold medals diftributed to the moll meritorious of our artifts. 

The 
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The Board of Longitude has fent a quadrant to Flauguergues 
at Viviers, and one to Dangos at Tarbe, to enable them to 
make more correct and more continued obfervations. 

Flauguergues has already employed his obfervations to de¬ 
termine the latitude of his obfervatory 440 29/ 22v, greater by 
t87/ than what was given by the triangles; he has affiduoufly 
continued to obferve the eclipfes of Jupiter’s fatellites} he 
has obferved the fpots of the fun, which were frequent this 
year, and has calculated a great many portions of the liars. 

Chabrol has communicated to us a new analytical method 
for eclipfes, and has calculated feveral; he has alfo verified 
the tables of Mars and Mercury by obfervations in the pre- 
fent year. He has reduced 600 obfervations of the liars, 
and has calculated 600 longitudes in the fundamental cata¬ 
logue : in a word, he fhows himfelf a young zealous co-ope~ 
rater, curious and void of ambition, who is entitled to our 
grateful acknowledgments. 

C. Mougin, cure of La Grande-Combe-des-Bois, in the 
mountains of the department of Doubs, has fent us a large 
table of preceffions; that is to fay, of the annual changes of 
the ftars in right alcenfion, according to the data with which 
I furnifhed him. For thirty years paft we have received 
from this worthy pallor marks of zeal, application, curiofity, 
and courage, very rare, efpecially in the deferts. 

Dr. Mafkelyne has fent us his obfervations of 1800, a con¬ 
tinuation of the valuable colledlion he has been making for 
36 years; c.nd he has announced to us the Nautical Almanac 
of 1806, 

[To be concluded in our next.] 

XXIV. Some Account of the Poifonous and Injurious Honey 
of North America. By Benjamin Smith Barton, 
M.D* * 

In the year 1785 I had an opportunity of obferving 
fome of the difagreeable efiedls of our wild honey upon 
feveral perfons who had eaten of it, in the weftern parts 
of Pennsylvania, near the river Ohio. From thefe effedfs I 
was perfuaded, that a fubftance which is generally confi- 
dered as entirely innocent, is capable of doing much injury 
to the conftitution. I was, therefore, induced to pay fome 

* Read before the American Philofophical Society, and communicated 
to the Editor of the Philofophical Magazine by the author. It will form 
part of the fifth volume of the American Tranfa&ions. 

attention 
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attention to the fubje&. The refult of my inquiries I now 
communicate to the Philofophical Society. 

It is not neceflary to make any remarks on the fabric of 
honey. It may be fufficient to obferve, that the honey will 
always partake, in a greater or a leffer degree, of the fmell, 
the ufte, and general properties, of the flowers from which 
It is obtained. This obvious fa& fhould have folicited more 
of the attention of thole whofe employment it is to raife large 
numbers of bees for the purpofe of obtaining the valuable 
•product of thefe little infers. But, in this country at leaft, 
hardlv any attention has been paid to the fubje<51. Perhaps, 
the following loofe hints, by pointing out fome of the fources 
from which an ill-flavoured or pernicious honey is obtained, 
may be of fome fervice to the new or remote lettlers of our 
country. 

I mufl obferve, that in thefe hints I do not mean to in¬ 
clude among the difagreeable confequene'es of the eating of 
honey, the occafional etfect of its purging: for although, as 
I (liall prefently obferve, a purging is one of the common 
effects of the poifonous honey, yet the mod innocent honey 
will often induce the fame ftate of the body, when it is eaten 
in large quantities, or when it meets with an irritable ftate 
of the bowels. 

The honey which T call deleterious or poifonous honey, 
produces, as far as I have learned, the following fymptoms, 
or effects: viz. in the beginning, a dimnefs of light or ver¬ 
tigo, fucceeded by a delirium *, which is fometimes mild 
and pleafant, and fometimes ferocious; ebriety, pain in the 
flomach and inteftines, convulfioris, profufe perfpiration, 
foaming at the mouth, vomiting, and purging; and, in a 
few inftances, death. In fome perfons, a vomiting is the 
flrft effedt of the poifon. When this is the cafe, it is pro¬ 
bable that the perfons fufler much lefs from the honey than 
when no vomiting is induced. Sometimes the honey has 
been obferved to produce a temporary palfv of the limbs; an 
eflebt which I have remarked in animals that have eaten of 
one of thole very vegetables f from whofe flowers the bees 
obtain a pernicious honey. 

Death is very feldom the confequence of the eating of 

Vr An intelligent friend'of mine related to me the cafe of a perfon who, 
for a fnort time, was Itverely affected from the eating of wild honey, in 

Virginia. He imagined that a perfon feized him rudely by one arm, and 

then by the other. After this he fell into canvulfions, from which, how¬ 

ever, he recovered in about an hour. It was imagined that this honey 
was obtained from a kind of poifonous mulliroom. 

f The Kalmia iatifoha. 

this 
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this kind of honey %. The violent impreffion which it makes 
Upon the ftomach and inteftines often induces an early vomit¬ 
ing or purging, which are both favourable to the fpeedy re¬ 
covery of the fufferer. The fever which it excites is fre- 

V y • 

quently relieved, in a fhort time, by the profufe perfpiration, 
and perhaps by the foaming at the mouth. I may add, that 
as the human conftitution refills, to an aftonifhing degree, 
the effefifs of the narcotic and other poifonous vegetables that 
are bell known to us, fo we need not wonder that it alfo 
refills the effefifs of the deleterious honey which is procured 
from fuch vegetables. 

It delerves to be mentioned, that the honey which is 
formed by two different hives of bees in the fame tree, or at 
a little dillance from each other, often poffelfes the moll op- 
polite properties. Nay, the honey from the fame individual 
comb is fometimes not lefs different in tafte, in colour, and 
in its effehls. Thus, one ffratum or portion of it may be 
eaten without the lead inconvenience, whillt tffiat which is 
immediately adjacent to it {hall occafion the feveral effects 
which I have juft enumerated. 

I have taken' fome pains to learn what are the figns by 
which the deleterious honey may, at firft view, be diftiiir 
guifhed from innocent honey. I am informed that there is 
no difficulty in the matter. 

The poifonous honey is faid by fome to be of a crimfon 
colour; by others, it is faid to be of a reddifh-brown colour, 
and of a thicker conliftence than common innocent honey. 

Thefe are the figns by which, I am told, the moft expe¬ 
rienced hunters in the fouthern parts of North America are 
enabled to diftinguifh pernicious from innocent honey. 

On a fuhjedf fuch as this, I feel every difpofition to pay a 
good deal of deference to the experience of an American 
hunter. Even philofophers may obtain much ufeful in¬ 
formation from hunters, however wandering their life, how¬ 
ever rude their manners. It is in the power of our hunters 
to enrich natural hiftory with many important fabls. But 
we ought not, I prefume, to confide implicitly in every 
thing they tell us. 

I have good reafons for doubting whether the figns which 
I have mentioned will enable us, in every inftance, to deter¬ 
mine whether honey be poifonous or innocent. 

The honey of the bee, undoubtedly, fometimes partakes 
of the colour of the flowers from which it is gathered. The 
bees gather honey from many flowers of a crimfon colour, 

;-,v We lhall afterwards fee that not one of Xenophon’s men died from 

the deleterious honey which they had eaten, in large quantities, on the 

Ihores of the Euxine lea* 

and 
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and from many flowers whole colour is a reddifh brown. In 
thefe cafes, it is probable that the honey will fometimes bor¬ 
row, in fome degree, the colour of the flowers. Yet there 
are many crimfoil-coloured and reddifh-brown coloured 
flowers that are perfectly innocent. Idle honey obtained 
from them will, I prefume, be innocent alfo. Mr. Bruce 
fays he was furpriled to fee,"at Dixan, in Abyflinia, £C the 
honey red like blood; and nothing,** he remarks, “can 
have "an appearance more difgufti'ng than this, when mixed 
with melted butter Nothing is laid, by this author, that 
can lead us to fuppofe that the Dixan honey was poifonous. 
From the manner in which it is mentioned, it is pretty 
evident that it was not poifonous. Linnaeus informs ns, 
that in Sweden the honey, in the autumn, is principally 
gathered from the flowers of the erica, or heath, and that 
this honey is of a fomewhat reddifh colour; and ac¬ 
cordingly, he ohferves, thofe provinces of the country that 
are deflitute of the heath, filch as the province of Oelan- 
dia, furnifh a white honey f. The great naturalift fays 
nothing concerning the properties of the heath honey. 
However, we may prefume, when we recoiled! the minute 
accuracy of Linnaeus, that this honey did not poffefs any 
dangerous properties, otherwise he would have liotieed the 
circumftance. Whilft I refided in Edinburgh I had the 
honey from the Highlands frequently brought to my table. 
I often remarked that this honey had a dirty brownifh co¬ 
lour; and I was told that it was chiefly procured from the 
different fpecies of erica, perhaps principally from the 
“ blooming bather twhich abound in the Highlands. 
I never heard the people in Edinburgh, although they con- 
fume large quantities of this honey, complain that it pof- 
fefles any noxious property. If it were adtivelv poifonous or 
injurious, the quality would have been long flnee obferved. 
I well remember, however, that, for two years that I ufed it, 
it almoft always rendered me clrowfy. Sometimes, indeed, 
it compofed me to fleep as effectually as a moderate dofe of 
laudanum would have done. A foreigner, who had not been 

O' 

accuftomed to eat anodyne honey, was better capable of re¬ 
marking the effedf which I have mentioned than the natives, 
who had been in the habit of ufing it from their infancy. I 
do not find that this lingular property of the Scots honey has 
been noticed by any, writer §. I have therefore related it, 

though 

* Travels to di(cover the Source of the Nile, vol. v. or Appendix, 
p. 151. quarto edition. ✓ 

+ Fauna Suecica. ' 
% Burns. 

§ Dr. Withe ring fays, bees extra 5t a great deal of honey from the 
flowers 
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though It rather oppo'fes any objection to the figns employed 
by our hunters to diftinguifh poifonous from innocent honejA 
But he who is ftudious of truthfhould relate ufeful fadts as 
they are, without regarding what is their connexion with a 
favourite fyftem or opinion. 

The learned Jofeph Acofta fpeaks of a gray-coloured hd- 
ney-comb wiiich he faw in the province of Charcas in South 
America. The honey of this comb, he fays, is “ fharp and 
black/* He fays nothing further of its properties *. 

An ingenious friend of mine f, to whom the public are 
indebted for a variety of valuable information concerning the 
natural productions of various parts of North America, in¬ 
forms me, that, in the Caroiinas and Floridas, the poifonous 
honey is often fo fimilar in colour, take, and odour, to the 
common or innocent honey, that the former cannot be di- 
ftingui(bed from the latter. It is owing, he fays, to this cir- 
cum (lance that fo many accidents daily happen from the ufe 
of the wild honey. He was informed that it is experience 
alone which enables the hunters and others to determine 
whether the honey which they find in the woods be poi¬ 
fonous or innocent. They have obferved that the injurious 
effedts manifeft themfelves in a fliort time after the honey is 
taken into the ftomacb. They are accuhomed, therefore, to 
eat a fmall quantity before they venture to fatisfy their appe¬ 
tite. Should this produce any difagreeable effedts. they do 
not think it prudent to continue the ufe of it. But if, in a 
fhort time, it fhould occafion no inconvenience, they think 
they may, with perfect fafety, indulge their appetite to the 
full. 

I have been informed that the poifonous honey, by boiling 
and by draining, may be rendered as innocent as any honey 
whatever. It is likewife faid, that by long keeping it becomes 
harmlefs. 

The honey of which I am treating is poifonous to dogs as 
well as to men. 

Hitherto I have not been able to obtain any certain in¬ 
formation concerning the means to be purfued in the treat¬ 
ment of perfons labouring under the effects of the poifonous 
honey. It is laid that the Indians, and fome of the whites, 
ule cold bathing with advantage. It is probable that this 

flowers of the eina cvulgaris, or common heath; and he remarks that, 
“ where heath abounds, the honey has a reddiHi calt.” A Botanical Ar¬ 
rangement of Brif 111 Plants, Ac. vol. i. 

The Naturaii and Morall HHtorie of the Exit and Well Indies, Ac. 

P* 3°3* /. 
f Mr. William Bartram. 

6 pradtice 
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practice has been ufeful. As the effe6ts produced by this 
honey are fo fimilar to thofe produced by feveral narcotic ve¬ 
getables that are well known to us, fuch as opium, hen¬ 
bane *, thorn-apple f, &c. it is probable that the fame 
means of treatment will be found ufeful in both cafes. Of 
thofe means it is not neceflary to make particular mention in 
this place. 

It would be curious to afcertain whether the bees are ever 
injured or deftroyed by the quaffing of the ne&ar of the 
flowers from which they prepare the poifonous honey. It is 
probable that they are ; and, perhaps, fome of the difeafes of 
thefe little infedls may arife from this fource f. It is true, 
indeed, that there are fome poifonous plants the ne<Tar of 
which the bees will not touch. This is the cafe with the 
fritillaria imperialis, or crown imperial §. I do not remem¬ 
ber to have feen bees in or immediately about the flowers of 
the common rofebay or oleander ||, in the tube of which there 
Is a fluid which deftroys thoufands of the common houle flies* 
But what is called inftinhl is not always fure. The bees 
may prepare an honey from plants that are very injurious to 
them. The excellent Mr. Evelyn, fpeakingof the elm, fays* 

But I hear an ill report of this tree for bees, that, furfeiting 
of the blooming feeds, they are obnoxious to the lafkf, at 
their firft going abroad in fpring, which endangers whole 
flocks if remedies be not timely exhibited; therefore it is 
faid, in great elm countries they do not thrive; but the truth 
of which I am yet to learn * 

In South Carolina, in Georgia, and in the two Floridas* 
but more efpeciallv in Eaft Florida, the inftances of injuries 
from the eating of wild honey are more numerous than in 
any other parts of North America that are known to us. 

There is a tract of country included between the rivers 

* Hyofcyamus niger. 
•J* Datura ftramonium. 

+ Dr. James E. Smith a (Tens that the honey or netflat of plants is not 
poifonous to bees. Syllabus to a Cou.rfe of Ledtures on Botany, p. 23. I 

have fome good real’on to believe that, fometirties at ieaft, the contrary is 
the cafe. 

§ Linnaeus, fpeaking of this plant, fays: “ Nulla, excepto Meliantho, 

copiofiori melle fcatet planta, cjuam ha?c; fed apes id non colligunt!” 
Pradedtiones in Ordines Naturales Plantarum, edidit Gileke, p. 2 87, 
Hamburg! 1792. 

Jj Nerium oleander. 

This is one of the molt mortal difeafes of bees. It is beautifully de¬ 

ferred, and the remedies for it mentioned, by Virgil, Georgic. lib. iv. 
1. 251—2S0. 

Silva, or a Difcourfe on Forcft Trees, &c. p. 133 and 134. Dodtox 
Hunter’s edition. • . 

St, 
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St. Ilia and St. Mary’s, in Eaft Florida, that is remarkable 
for abounding in vaft numbers of bees. Thefe infebts, which 
were originally introduced into Florida by the Spaniards % 
have increafed into innumerable fwarms, from the facility 
with which they procure their food, in perhaps the richeil 
flowered country of North America. In this trabl of country 
the alarming effects of the wild honey are often experienced 
by the fettlers, by wandering hunters, and by favages. 

It is highly probable that this poifonous honey is procured 
from a confiderable number of the flowers of the countries 
which I have mentioned. A complete lift of thefe flowers 
would be acceptable; but fuch a lift it will be difficult to 
procure at prefent. Perhaps my hints may induce fome in¬ 
telligent native of the country to favour us with his obferva- 
tions on the fubjedt. Meanwhile, I arn happy to have it 
in my power to mention fome of the vegetables from whofe 
flowers the bees extrabl a deleterious honey, not only in the 
country between the St. Ilia and St. Mary’s, but alfo in fome 
other parts of North America. 

Thefe vegetables are the kalmia ahguf folia and lahfolia 
of Linnaeus, the kalmia hirfuta of Walter f, the andromeda 
mariana, and fome other fpecies of this genus. 

I. Every American has heard, of the poifonous properties 
of the kaUyia anguUifolia and latifolia. The former of thefe 
plants is known, in the United States, by the names of dwarf- 
!aur<el, ivy, lambkill, &c. It has long been known, that its 
leaves, when eaten by fheep, prove fatal to them. The fol¬ 
lowing, fadl will (how that the flowers likewife are endued with 
a poifonous property. 

About twenty years fince^a party of young men, folicited 
by the profpedf of gain, moved, with a few hives of bees, 
from Pennfylvania into the Jerfeys, They were induced to 
believe that the favar.nas of this latter country were very fa¬ 
vourable to the increafe of their bees, .and, confequently, to 
the making of honey. They accordingly placed their hives 
in the midflof thefe favannas, which were finely painted with 
the flowers of the kalmia angufiifolia. The bees increafed 
prodigioufly, and it was evident that the principal part of the 
honey which they made was obtained from the flowers of the 
plant which I have juft mentioned. I cannot learn that there 
was any thing uncommon in the appearance of the honey: 
but all the adventurers who ate of it became intoxicated to 
a great degree. From this experiment, they were fenfible 

* See Tranfabtions of the American Phiiofophical Society, voi. iii. 
no. 31. 

f Flora Caroliciana, p. 138. 

that 
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that it would not be prudent to fell their honey; but, unwil¬ 
ling to lofe all their labour, they made the honey into the 
drink well known by the name of metheglin, fuppofing that 
the intoxicating quality which had re tided in the honey would 
be loft in the metheglin. In tills refpedt, however, they 
were miftaken. The drink alfointoxicated them; after which 
they removed their hives. 

In North-Carolina, this fpecies of kalmia and the andro- 
meda mariana are fuppofed to be the principal vegetables from 
which the bees prepare the poifonous honey, that is common 
in that part of the United States. 

II. The kalmia latifolia, known in the United States by 
the names of laurel, great-laurel, wintergreen, fpoon-haunch, 
fpoon-wood, &c. is alio a poifon. Its leaves, indeed, are 
eaten with impunity by the deer*, and by the round-horned 
elkf. But they are poifonous to ftieep, to horned-cattle and 
to horfes. In the former of thefe animals, they produce con- 
vullions, foaming at the mouth, and death. Many of Ge¬ 
neral Bradock’s horfes were deltroyed by eating the leaves and 
the twigs of this fhrub, in the month of June 1755, a few 
days before this unfortunate general’s defeat and death. In 
the fevere winter of the years 1790 and 1791, there appeared 
to be fuch unequivocal reafons for believing that feveral per- 
fons, in Philadelphia, had died in confequence of their eating 
our pheafantj, in whole crops the leaves and buds of the kal¬ 
mia latifolia were found, that the mayor of the city thought 
It prudent, and his duty, to warn the people againft the ufe of 
this bird, by a public proclamation. I know that by many 
perfons, efpecially by fome lovers of pheafant-flefh, the cir- 
eumftance juft mentioned was fuppofed to be deftitute of 
foundation. But the foundation was a folid one. This might 
be fhown by feveral well-authenticated fadls. It is fufficient 
for my prefent purpofe to obferve, that the collection of a de¬ 
leterious honey from the flowers of this fpecies of kalmia gives 
fome countenance to the opinion, that the flefh of pheafants 
that had eaten of the leaves and buds of this plant may hare 
been impregnated with a pernicious quality§. 

* Cervus Virginianus of Gmelin. v 

■f Cervus Wapiti, mi hi. 
£ Tetrao Cupjdo of Linnaeus. 
§ It is not a new fufpicion, that the flefh of animals that have eaten of 

the leaves, ckc. of deleterious vegetables is fometimes endued with a poi- 
iouous property. Georg. H. Weilchius, a very learned German writer, 
quoted by Dr. Haller, (fee HiJiaria Stirpium huiigen arum He fa elite In- 

c ho at a, tom. i. p.443.) fays, that the flefh of a hare which was fed with 
the leaves of the rhododendron ferrugineum proved mortal to the guefts. 

This fpecies of rhododendron is a native of Switzerland, Siberia, and other 
parts of the Old World. 

I have 
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I have been informed, that our Indians fometimes inten¬ 
tionally poifon themfelves with a decc&ion of the leaves of 
this kalmia. The powder of the leaves has been employed 
(but I fufpect with little advantage) in the inflammatory ftage 
of certain fevers. From experiments made upon myfelf, I 
find that this powder is fternutatory. 

To feme conftitutions the flowers of the kalmia latifolia, 
even externally applied, are found to prove injurious. 

III. The kalmia hirfuta appears to poffefs nearly the fame 
properties as the two fpecies which I have juft mentioned. 
This pretty little fhrub is a native of South-Carolina, Georgia, 
and Florida. 

In Georgia and in Florida, this fpecies of kalmia is fup- 
pofed to be the principal vegetable from which the delete¬ 
rious honey in thofe parts of our continent is procured. 

IV. The andromeda mariana, or broad-leafed moorwort, 
is a very common plant in many parts of North America* 
The leaves are poifonous to fheep. The petioii, or foot-ftalks 
of the leaves, and the feeds within the feed-veffel, are covered 
with a brown powder, fimilar to that of the kalmia?. This 
powder applied to the noflrils occafions violent fneezing*. 
From the flowers of this plant the bees extradf confiderable 
quantities of honey; and it deferves to be mentioned that this 
honey, as well as that obtained from fome other American 
fpecies of andromeda, has frequently the very fmell of the 
flowers from which it is obtainedf. 

I have already obferved, that it is highly probable, that the 
American poifonous honey is procured from the flowers of a 
confiderable number of the plants of the country. I have 
mentioned but a few of them. But there are many others 
which I have fome reafons for fufpedting are alfo capable of 
affording an injurious honey. Indeed, every flower .that is 
poifonous to man, and is capable of affording honey, may 

* por fome information relative to the properties of the andromeda ma¬ 
riana, fee Col!e£lions for an Effay towards a Materia Medica of the United 
States, pages 19, 20, 47. Philadelphia, 1798. 

•f In juftice to the fine genus of andromeda, I muft obferve,'that all the 
fpecies do not furnifh a pernicious honey. The andromeda nitida or lucida 
of Rartram affords an abundance of neftar, or honey. The flowers of this 
fpecies are called by the country people of Carolina and Georgia, “ honey- 
fiovvers,” not, however, merely from the cmcumftance juft mentioned, but 
from the regular pofition of the flowers on the peduncle, which open like 
the cells of a honev-comb, and from tire odour of thefe flowers, which greatly 
Tefembles that of honey. This fpecies grows abundantly in the fwamps 
called bay-galls. The inhabitants of Carolina are univerfally of opinion, 
that it affords the greateft quantity of honey, and that of the Deft quality. 

Vol. XII. No. 46. I produce 
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produce an honey injurious to man; fince the properties of 
this fluid are fo dependent upon the properties of the plants 
from which it is procured. There is, therefore, more poetry 
than philofophy in the following lines of Mr. Pope: 

ii In the nice bee, what fenfe fo fubtly true 
“ From pois’nous herbs extradts the healing dew ?” 

Efl'ay on Man, Epiftle i. lines 211 Sc 212. 

I have been informed that in the fouthern parts of our con¬ 
tinent, there is a plant, called hemlock, from the flowers of 
which the bees prepare a honey that is poifonous. The 
flowers are faid to be yellow, and the root a deadly poiion. 
1 do not know what plant this is. Moft probably, it is fome 
umbelliferous plant, perhaps a cicuta, an angelica, or a 
fcandix. 

Some fpec.ies of agaricus, at leaft fome fungous vegetables, 
that grow in the fouthern hates, are extremely poifonous. 
As accidents from the ufe of deleterious honey have happened 
in the fame countries in which thefe poifonous fungi grow, it 
has been fuppofed, and aflerted, that the poilonous honey is 
prepared from a dew that colledfs upon thefe fungi. Perhaps, 
this fuppofltion is not entirely devoid of foundation*. 

I fliall now mention a few vegetables from the flowers of 
which, I think, it will be found, that the bees collect a poi- 
ibnous or injurious honey. Thefe are : 

* If the celebrated author of the Recherches Philofophlqttes fur In Amc- 
rlcains be ftill living, this account of our poilonous and injurious honey 
(ihould my memoir fall into his hands) would afford him fome entertain¬ 
ment. I would advile him to conned! the fad!s, which I here communi¬ 
cate, with the remarks concerning our infedts contained in the flrft volume 
of the Recherches (fee p. 169 and 170.) I hope, however, that Mr. De 
Pauw, who, notwithftanding his love of fyftem and his many errors, is cer¬ 
tainly a man of great reading, will recoiled!, that the Greek and Roman 
writers (as we fiiall afterwards fee) have faid much concerning the poil'on- 
ous honey of various parts of the Old World. Andmow let me add, that 
in America there is as good honey as in any other parts of the world ; and 
there is not a fcarcity of this good honey. The honey which is colledted 
from the flowers of,the tulip-tree (liriodendron tulipifera), the buckwheat 
(polygonum fagopyrum), the red maple (acer rubrum), the clover (trifo- 

. burn), and many other plants, is excellent. The Abbe Clavigero fays the 
bee of Yucatan aud Chiapa makes “ the fine clear honey of Eftabentun, of 
an aromatic flavour, fuperior to that of all the other kinds of honey with 
which we are acquainted.*’ 7he Hifiory of Mexico, vol.i.p. 68.f Per¬ 
haps on fome future occafion I may communicate to the Philofophical So¬ 
ciety a lift of thofe indigenous vegetables which, as furnifhing an innocent 
and excellent honey, are worthy of prefervation in the neighbourhood of 
apiaries. The lift is an extenfive one. 

f This fine honey, according to the Mexican hiftorian, is “ made 
from a fragrant white flower Like jelTamine, which blows in September.” 
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I. The rhododendron maximum, or Pennfylvania mountain 
laurel. This belongs to a very aCtive genus of plants. We 
have already feen, that one of the fpecies, the rhododendron 
ferrugmeum, was, long ago, obferved to produce the fame 
effects which have been afcribed to the kalmia latifolia. 
Another fpecies, the rhododendron cryfanthum, has been 
found "a powerful medicine, and has been ufed, in Rufiia, 
with much advantage, in the ifehias, in chronic rheumatifm, 
and in other difeafes; and wedhali immediately fee that from 
another fpecies a poifonous honey has been procured in the 
neighbourhood of the Euxine Sea. The footftalks of the 
leaves, and alfo the feeds, of our rhododendron maximum are 
covered with the lame brown powder as I obferved covered 
the leaf-footftalks and the feeds of feveral of the andromedae, 
and the kalmiae. This powder in the rhododendron, as well 
as in the andromed© and kalmiae, excites freezing, and it is 
curious to obferve that a freezing is mentioned by Diofcorides 
among the fymptoms produced by the honey about Heraclea 
Pontica. That honey, as will be prefently frown, is pro¬ 
cured from the rhododendron ponticum. 

II. The azalea nudiflora. This fine frrub is well known 
in Pennfylvania, and other parts of the United States, by the 
name of wild honeyfuckle. Of its properties I know 
nothing certain. It has, however, too much of the family 
face, and is too frequently found in company with the rho¬ 
dodendron maximum, and the kalmiae, not to make me fuf- 
picious that it partakes alfo of the characters of thefe delete¬ 
rious vegetables. Moreover, a fpecies of this genus, the 
azalea pontica of Linnaeus, is fuppofed to be the aegolethron 
of Pliny, who mentions it as the plant from which the 
poifonous honey about Heraclea Pontica is prepared. The 
tube of the flower of our azalea is perforated by the large bee, 
called bumble-bee. 

III. Datura ftramonium. This plant is known by a 
variety of names, fuch as Jameftown-weed, gymfin, Rink- 
weed, French-cliefrut. Its active and poifonous properties 
are now pretty generally known. Children have often been 
injured by eating the feeds. The tube of the flower contains 
a confiderable quantity of honey. This honey is bitter, and 
has much of the poifonous fmell. Bees quaff it. But ad¬ 
mitting that it is of a poifonous nature, it does not follow 
that our cultivated bees (if I may be allowed to life this ex- 
predion) will collect fo much of this honey as to prove in¬ 
jurious to thofe who eat of it. But, in particular places, 
where this plant has been permitted to increafe to a great 
degree, large quantities of honey may be collected from it: 

I % and 
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and I cannot help fufpe&ing that the ufe of this honey may 
prove injurious*. 

Some of the ancient writers of Greece and Rome have re¬ 
lated inftances of the deleterious properties of the honey of 
certain countries. The botanift Diofcorides, fpeaking of the 
rhododendron ponticum, a fpecies of the fame genus to 
which our mountain laurel belongs, has the following words: 
“ About Heraelea Pontica, at certain feafons of the year, the 
honey occafions niadnefs in thofe who eat of it; and this is 

•undoubtedly owing to the quality of the flowers from which 
the honey is di{filled. This honey occafions an abundant 

•fweating; but the patients are eafed by giving them rue, falt- 
meats, and metheglin, in proportion as they vomit. This 
honey,” continues the Greek botanift, u is very acid, and 
caufes fneezing. It takes away rednefs from the face, when 
pounded with coftus. Mixed with fait or aloes, it difperfes 
the black fpots which remain after bruifes. If dogs or fwine 
fwallow the excrements of perfons who have eaten of this 
honey, they fall into the fame aecidentsf.” 

Pliny has alfo taken notice of this poifonous honey. “In 
fome years,” fays the Roman naturalift, “ the honey is very 
dangerous about Heraelea Pontica. It is not known to 
authors from what flowers the bees extrabl this honey.. 
Here is what we have learned of the matter. In thofe parts,, 
there is a plant called aegolethron, whofe flowers in a wet 
fpring acquire a very dangerous quality, when they fade. 
The honey which the bees make of them is more liquid than 
ufuai, more heavy, and redder. Its fmell caufes fneezing.. 
Thofe who have eaten of it fweat exceflively, lie upon the 
ground, and call for nothing but cool drinks};.” He then 
makes the very remarks which I have quoted from Diofeo- . 
rides, whofe words, indeed, as Mr. Tournefort obferves, he 
feems to have merely tranflated. The following remark, 
however, appears to belong to Pliny. tc Upon the fame 
coaft of the Pontus, there is found another fort of honey, 
which is called maeriomenon§, becaufe thofe who eat of it 
are rendered mad. It is fuppofed, the bees collebf it from 
the flowers of the rhododendrons, which is common among 
the forefts. The people of thofe parts, although they pay the 
Romans a part of their tribute in wax, are very cautious how 
they offer them their honey};.” 

■” See the late Dr. Samuel Cooper’s Inaugural DifTertation on the Pro. 
parties and Effects of the Datura Stramonium, p. 33. Philadelphia, 1797, 

f D oicorules, as quoted by Ml'. Tou-rnefort. 
+ C. Plinii Secundi Naturalis Hilhorue Lib. xxi. cap. 13. 
§ From the Greek verb/«««'«,« oi, . infant q. 
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The Greeks and the Romans have often defcribed the 
various plants that were known to them, in fuch dark and 
obfcure terms, that the bo tan ills of modern times are fre¬ 
quently at a lofs to determine, not merely the fpeeies but alfo 
the genus the ancient writers have mentioned. With refpect, 
however, to the plants which I have juft mentioned, the dif¬ 
ficulty does not feem to be great. Mr. Tournefort has, I 
think, fhown, in a very fatisfa&ory manner, that the a*goie- 
thron of Pliny is the chamterhododendros pontica maxima, 
Mefpili folio, ft ore luteo of his Inflitutiones, a plant fince de¬ 
fcribed by Linnaeus and by other botanifts by the name of 
azalea pontica. Mr. Tournefort haslikewife fhown, that the 
other plant called by Pliny rhododendros is his chamserhodo- 
dendros pontica maxima, folio laurocerafi, ftore caeruleo pur- 
puraicente*. This is the rhododendron ponticum of Lin¬ 
naeus. It is confiderahly allied to the azalea pontica. 

Xenophon has recorded the remarkable effedls of fome 
poifonous honey, in his celebrated work called Memorabilia. 

When the army of the ten thoufand had arrived near Tre- 
bifond, on the coaft of the Luxine or Black Sea, an accident 
befel the troops, which was a caufe of great confirmation. 
f‘ As there were a great many bee-hives,” fays the illuftrious 
general and hiftorian, u the foldiers did not (pare the honey. 
I hey were taken with a vomiting and purging, attended with 
a del irium, fo that the leaft affedled feemed like men drunk, 
and others like mad men, or people on the point of death. 
I he earth was ftrewed with bodies, as after a battle; not a 
perfon, however, died, and the diforder ceafed the next day, 
about the fame hour that it began. On the third and fourth 
days, the foldiers rofe, but in the condition people are in after 
taking a ftrongpotioqf 

The fame fact is recorded by Diodorus Siculus. _ 
Mr. T ournefort thinks there is every probability that this 

poifonous honey was fucked from the flowers of fome fpeeies 
of chamaerhododendros, or rhododendron. He obferves that 
all the country about Trebifpnd is full of the fpeeies of this 
plant, and he remarks that Father Lambert, Theatin miftion- 
ary, agrees that the honey which the bees extract from a 
certain fhrub in Colchis or Mingrelia, is dangerous, and 
caufes vomiting. Lambert calls this fhrub oleandro giallo, 
or the yellow rofe-laurel, which Mr. Tournefort fays is, 
without difpute, his chamrrhododendros pontica maxima, 

¥ Inftitutiones, &c. 

f Fhefe are nearlv the words of Mr. Tournefortb tnnflation. I am 
lorry that I have not the original work of Xencyhon at Hand. 

1.1 Mefpili 
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Mefpili folio, flore lutecffq the azalea politics, already men¬ 
tioned. 

There are feveral paffages in the Roman poets, which 
plainly (how, that they were no ftrangers to the poifonous 
properties of certain kinds ol honey. It is not neceffary to 
mention all thefe paffages. But the following are worthy ol 
notice. 

Virgil cautions us not to luffer a yew tree to grow about 
bee-hives : 

Neu propius tedis taxum fine.-- 
Georgic. Lib. iv. 1. 47. 

In his 9th Eclogue, the fame philofophic poet fpeaks of 
the yews of Coriica as being particularly injurious to bees. 

Sic tua Cyrnaeas fugiant examipa taxes. 1. 30. 

The honey of Corfica was, as Dr. Martyn ftrongly expref- 
fes it, ct infamous for its evil qualitiesfV 

The railing of bees, for the purpofes of procuring their 
honey and their wax, may, at fome future period, become an 
objecd of great importance to the United-States. Surely then 
it would be a matter of confequence to attend to the cultiva¬ 
tion or prefervation of thofe vegetables which turn iff an in¬ 
nocent and a well-flavoured honey, and a good wax. But 
even in a more limited view of the fubjedf, fome knowdedge 
of thefe vegetables feems to be indifpenfably neceffary. And 
in the new fettlement, whither the fettler has carried his bees. 

See Tournefords Voyage into the Levant, vol. iii. p. 63. Englifh. 
tranflation. London, 1741. 

f See his tranflation of the Georgies of Virgil, note to line 47, in book, 
iv. Dr. Martyn’s critic;fras and annotations always demand attention. 
I greatly cloubr, however, if the taxus of Virgil be the common yew, or 
any fpecies of that genus. Martyn himfelf allows, that “ it does not ap¬ 
pear from other writers (befide Virgil), that Coriica abounded in yews.” 
I have been allured, that the yew is not an indigenous vegetable in that 
iflard, and that it is even rare among the foreign vegetables. It may, in-, 
deed, be laid, perhaps it was common in the time of Virgil. I would ob- 
ferve, that the yew is much Ids poifonous than has been commonly fup- 
pofed. I know not that any modern writer- has pretended that the bees 
procure a pernicious honey from its flowers, Thefe fads give rife to my 
iufpicion, that the taxus of Virgil was not the yew, or taxus of the modern 
botanifts. If not the yew, what vegetable was it? Perhaps, the buxus 
virens, or box. Tins vegetable abounds in Corfica, where to this day it is 
known by the name of taxo. The gentleman from whom I received this 
information allured me, that the bees of Corfica are very fond of the flow¬ 
ers of the box, and that the honey from this fource is reputed poifonous. 
The box is, unqueftionably, a poifonous vegetable. But there is ilill a dif¬ 
ficulty in the cafe. Virgil mentions both taxus and buxus. I think 
£here can be no doubt that his buxus (fee Georgic. lib. ii. 1. 449.) is the 
buxus of the modern botanifts. 

where 
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where improvements are ftill very imperfect, it cannot be 
deemed a trivial tafk to have pointed out fome of thole vege¬ 
tables from which an injurious honey is obtained. 

The ancients, who, in fome refpefts at lead:, were equal 
to the moderns, appear to have paid much attention to this 
fubject. Virgil* and Columella have both told us what 
plants ought to grow about apiaries. It is unnecefifary to 
repeat, in this place, what the two Roman writers have laid 
on the fubject. The Georgies of the Mantuan poet are in the 
hands of every man of tafte; and the work of Columellaf 

fhould be read, wherever agriculture engages the attention of 
gentlemen. 

The proper management of bees may be confidered as a 
fcience. It is not fufficient that bees merely make honey 
and wax. Their honey may be injurious or poifonous, and 
their wax may be nearly ufelefs. To affift and to direbt the 
labours of thefe little infects, the knowledge and the hand of 
man are required. Let, then, this interefted being be at leaft 
attentive to his own benefits and pleafures. Let him care¬ 
fully remove from about the habitations of his bees every 
fetid or poifonous vegetable, however comely its colour or its 
form. In particular, let him be careful to remove thofe 
vegetables which are noxious to himfelf. In place of thefe, 
let him fpread the “marjoram and thyme,” and other plants, 
“ the love of beesdV and his labours will be rewarded. 
He may, then, furnifh his table with an honey not infe¬ 
rior to that of Mount Hermettus, or of Athens ; nor to that 
of Sicily, to which Virgil has fo handfomely alluded in the 
feventh Eclogue; 

Ncrine Galatea, thy nop milii dulcior Hyblae, 
Candidior cycnis, hedera formonpr alba. L. 37, 38, 

XXV. jDefeription of the Arfeniates of Copper and of Iron« 
By the Count ^Bournon. 

[Concluded from p. 12.] 

T HE modification which we have juft feen the primitive 
cryftal aftume at one of its folid angles, and only on one 
fide, fometimes takes place alfo (only on one fide) at its two 
other angles. Then, if the aeft of crystallization has conti¬ 
nued fo long, under the fame mode of increafe, that the new 

* See Georgicorum lib. iv. 1. 30—32. 
De Re Ruftica, libri xii. 

£ Armftrong. 
14 edges, 
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edges, as AB, (fig. 15.) produced by the replacing of the 
folid angles, unite together, and give birth to a new equila¬ 
teral triangle, placed in a dire£lion contrary to the primitive 
one; and if, at the fame time, the cryftal has fuch a length 
that the fecondary planes terminate at the oppofite bafe, and 
are very acute ifofceles triangles, the cryftal will prefent the ap¬ 
pearance of a kind of truncated hexaedral pyramid, the bafe and 
apex of which will be equilateral triangles, (fig. 18. PI. IV.) 
The fix triangular planes which compofe the pyramid of this 
cryftal, are always acute ifofceles triangles ; but three of them 
have their acute angle much fmaller than the three others. 
The fides of the bafe of this kind of pyramid are oppofite to 
the leaft acute angles; and its truncated apex is oppofite to 
the moft acute ones; the triangular planes being placed al- 
•ternately in an oppofite diretftiom I have feen feveral in- 
ftances of this form ; but I never faw fuch intermediate va¬ 
rieties as the fecondary plane, reprefented by the dotted lines 
in fig. 15. would give, if it exifted at the fame time in the 
three angles. 

By a longer duration of the a£t of cryftallization, under 
the fame modification, the plane correfponding to the trun¬ 
cated apex of the pyramid (fig. 18.) becomes progrefiively 
fmaller; the moft acute ifofceles triangular planes, which 
anfwer to the fecondary ones, encroach on the leaft acute, 
all which are the primitive planes of the cryftal, and the py¬ 
ramid becomes truly triedral at its upper extremity, whilft it 
remains hexaedral at the bafe, on account of thofe parts of 
the three planes of the priipitive cryftal which are ftill pre- 
ferved. (Fig. 19.) 

By a ftill more confiderable duration of the a£l of cryftal- 
lization, the pyramid would become completely triedral, and 
would not be truncated at its apex. I have never met with 
this modification fo complete; but I have feen the variety 
reprefented in fig. 19; which, however, as well as fig. 18. is 
very uncommon. 

The triedral prifm is fubje6l to a fourth modification, 
Avhich takes place at the three edges of one of its two bafes 
or terminal iurfaces only, and replaces each of thofe edges by 
a plane, much more inclined on the fide of the prifm on 
which it is placed than on the terminal furface. (Fig. 20.) 
I have not been able to determine, in thefe cryltals, the 
angles formed 'by thefe new planes, either with the fides of 
the prifm or with the terminal furfaces; but the varieties 
belonging to this modification demonftrate that thefe angles 
are the fame as thofe which the fecondary planes of the folid 
angles make, either with the terminal furfaces, or with the 

• • • • edges 
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edges of the prifm on which they are inclined. When thefe 
new planes have acquired an increafe of fufficient extent 
to make the primitive planes of the prifm totally difappear, 
and to replace them, the cryftal is changed to a triedral 
pyramid with a truncated apex; the bale and truncated 
apex of which are equilateral triangles. (Fig. 31.) When 
it happens that the cryftal has, at the fame time, gone 
through this modification and that which replaces the Tolid 
angles of its other extremity, and thefe two modifications 
have commenced at the very origin of the formation of the 
cryftal, there is a particular period of its prog refs, in which 
the cryftal is lengthened into a hexaedral prifm, with acute 
triangular ifofceles planes, having for their bafes two equi¬ 
lateral triangular planes, perfectly equal. (Fig. 22.) After 
this period, if the act of cryftallization continues, the cryftal 
afiumes the appearance of an extremely acute rhomboid, the ' 
acute folid angles of which are replaced, more or lefs com¬ 
pletely, by an equilateral triangular plane, (fig. 23.) and 
finifhes at laft by taking the form of a perfect rhomboid. 
(Fig. 24.) 

All thefe varieties, though lefs common than thofe of the 
firft modification, are yet frequently to be met with, except¬ 
ing that of fig. 22. which is extremely rare, and of which 
I have feen only two or three cryftals: in general, however, 
the cryftals of thefe varieties are very fmall, and their form 
cannot be well feen without the affiftance of a magnifying 
glafs. 

It frequently happens that two of the elongated triedral 
prifms (fig. 10.) are clofely united to each other by one of 
the fides of the prifm; whence refults a kind of made 
(fig. 23.) the form of which is a rhomboidal tetraedral prifm 
of 6o° and 120°; but there is always difcernible, on the ter¬ 
minal furfaces of thefe prifms, a very fine tranfverfe line, AB, 
on the fmall diagonal of the rhomboidal plane of thefe fur- 
faces ; this line (hows the place of union of the two cryftals 
of which the made confifts. 

Sometimes the two component cryftals of this kind of 
made belong to the triedral prifm, which has a fecondary 
plane in the place of one of its edges; it then has the form 
either of a hexaedral prifm that has four of its fides (two and 
two in oppofition) broader than the others (fig. 26.), or of one 
that has only two oppofite fides broader (fig. 27.), or of a 
regular one, according to the width of the fecondary planes: 
in all thefe forms, the line A B, indicating the place of union 
of the two cryftals, is perceptible. 

It is not 

5 

very common. as I have already obferved, to 
meet 
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meet with fpecimerrs of this fpecies in which the cryftals are 
fufficiently detached'to let their form be diftinetly feen. In 
general, the cryftals are grouped together in great numbers, 
and feem to penetrate each other, fo as to form mamillae, 
more or Ids round; or they form a kind of indented cylin¬ 
ders, which have fome refemblance to the trundle of a mill. 
In that cafe, the part of the cryftals which appears at the 
furface of thefe aep'reoations, commonly belongs to one of 

o # J J o 

the tides of their prifm, either the broad or the narrow one. 
But, when thefe aggregations form either a kind of cylinders, 
or of m am iliac in clufters diverging like a fan, there may be 
feen, at the two edges of the cylinder, or at the fummifc of 
the clufters, the whole of the equilateral triangular terminal 
plapcs, or trapezia, of one part of the component cryftals. 

The fpeciftc gravity of this fpecies of arfeniate of copper is 
nearly the fame as that of the preceding one; I found it to 
he 4,280. Its hardnefs, however, is not fo great; it is with 
difficulty that it can he made to fcratch calcareous fpar. 

The cryftals of this fpecies, when they have not undergone 
any change, are tranfoarent, and of a very beautiful blueifti- 
green colour, or deep verdigrife; but their furface eaiily be¬ 
comes decompofed, and turns black; the cryftals are then 
totally opaque. It is indeed very feldom, and only in cavi¬ 
ties recently expofed, that cryftals can be found which retain 
their tranfparency and colour. Yet, as the change they 
undergo commonly takes place only at the furface, rarely 
penetrating to any great depth, their original' colour may 
e&filv be reftored, merely by ftightly feraping the furface with 
a ftiarp mftrunient. 

The above is the only change I have had occafion to re¬ 
mark in this fpecies. 

Sometimes, but very rare!v, this fpecies is found in the 
orm ot imail hair pencils, with very delicate fibres; and as, 
m the fpecimens in which I obferved this variety, the little 
fibrous tuft had preferred its beautiful verdigrife colour, no¬ 
thing could exceed the beauty of their appearance. 

I have likewife obferved this fpecies in a mamillary form, 
with a compact texture; but this variety, like the preceding, 
is extremely rare. 

Tb e matrix of this arfeniate of copper is the fame as that 
of all the preceding fpecies; and that fpecies which is moll 
frequently found with it, is the arfeniate in obtufe odtaedra. 
It is alio frequently accompanied with that kind of ore which 
is known by the name of azure copper ore. 

SECTION 
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SECTION II. 

Arfeniates of Iron. 

Muttrell mine, which is immediately contiguous to ITuel 
Garland mine, in the county of Cornwall, has produced 
fome fpecimens of arfeniates of copper exactly iimilar to 
thole delcribed in the former part of this paper. But this 
mine is ftiil more interefting to mineralogifts, on account 
of a combination found therein, of arfenic acid with iron, 
and alfo a double combination of that acid with both iron 
and copper. 

The firft-mentioned of thefe arfeniates feems analogous to 
thofe cryftals, or cubes, of a fine green colour, of which fome 
fpecimens had already been found in Carrarach and Tincroft 
mines, and which Klaproth, in his Memoir upon the Mine¬ 
ralogy of Cornwall, confidered as belonging to the arfeniates 
of copper; but, according to the analyfis made by Mr. Che- 
nevix, with all the care which his extenfive. knowledge and 
extreme zeal for fcience would naturally lead him to employ, 
it appears to be a true arfeniate of iron, containing only a 
fmall quantity of copper; and even that quantity teems to 
be merely an accidental mixture. As, in the fpecimens from 
the old mines of Tincroft and Carrarach, the greateft part 
of the cryftals adhered to vitreous gray copper ore, it is pof- 
ftble that fome particles of that ore remained attached to the 
cryftals; or, as f have frequently found to be the cafe, that 
fome fuch particles had penetrated into the cryftals, and that 

■ Mr. Klaproth had been thereby deceived, by finding in 
the button left by the blowpipe a much greater proportion 
of copper than this ore really contains. The natural decom- 
pofition of this arfeniate, which produces an oxide of iron of 
a fine reddifh yellow colour, ftrongly confirms the refult of 
Mr. Chenevix’s analyfis. 

Gmelin, in his Principles of Mineralogy, printed at Got¬ 
tingen in the year 1790, had already fuppofed that thefe cryf¬ 
tals could not belong to the fubftance which, in mineralogical 
publications, had been called arfenical copper ore. Pie had 
confequently feparated them, leaving them, however, among 
the ores of copper, under the name of zuurfel ertz. 

The double combination of the arfenic acid with iron and 
copper, although it had appeared to exift in the arfeniate 
juft fpoken of, in the mines of Tincroft and Carrarach, had 
not excited the attention of mineralogifts. It is however 
poftible that the tranfparency, the brilliancy, and the pale 
blue colour of its cryftals, might occafton them to be miftaken 
for crvftais of a ftony nature, Beftdes, their fmallnefs might 
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eafily caufe them to efcape the notice of common observa¬ 
tion, particularly when they are not in pretty large groups. 

The matrix of thefe two arfeniates is exa&iy the fame as 
that of the arfeniates of copper; confiding, like that, of 
quartz, mixed with yellow, gray, and vitreous ores of cop¬ 
per, with oxides of iron, and with mifpickel, The mines 
of Huel Gorland and Muttrell, although not fituated in the 
diftridt of the tin mines, have yet produced fome fpecimens 
of tin, the cryftals of which are covered with thofe of the 
arfeniate here fpoken of. Two fpecimens of tiiis kind are in 
the collection of Sir John St. Aubyn, 

Species I. Simple Arfeniate of Iron. 

This fpecies cryftallizes in perfedf cubes, (fig. 28.); fome- 
times, though rarely, they are a little flattened; their Hides are 
fmooth and brilliant. 

The only modification I have obferved in this form is, that 
four of the eight folid angles of the cube are replaced by an 
equal number of equilateral triangular planes, fituated in fuch 
a manner, that every one of the Hides of the cube becomes 
an elongated hexagon, having two angles of 90° each, and 
four of 1350. (Fig. 29.) Cryftals modified in this way are 
very fcarce. I have never feen but one fuch fpecimen, which 
is in the collection of Sir John St. Aubyn. The cryftals of 
it are pretty large, and very well defined. 

The fpecific gravity of this fpecies is 3,000. Its hardnefs 
is juft fufftcient to fcratch calcareous fpar. Its cryftals, which 
are tolerably tranfparent, are of a dark green colour, with a 
brownifh tine;e; fometimes they are rather vellowifh ; and 
there exift fome fpecimens of a brown yellow colour like 
refin I have never feen this fpecies in any 'other ftate than 
that of perfect cryftallization. 

Sometimes, indeed, a decompcfition takes place, which 
caufes the cryftals to pafs into the ftate of a pulverulent oxide, 
of a fine reddith yellow colour. In this cafe, as the bulk of 
the cryftals is confiderably diminished, there is perceived, 
upon breaking them, a confiderable number of fmall cavities 
in their fubftance. Thefe cavities are analogous to thofe 
which appear in the cryftals of the fpathofe ores of iron 
when they have pafled into a Similar ftate of decompcfition. 

Species II. Cupreous Arfeniate of Iron. 

The cryftals of this fpecies are of uncommon brilliancy, 
and are perfectly tranfparent. Their form is a rhomboidal 
tetraedral prifm, having two of its edges very obtufe, and 
the other two very acute; but, owing to the. minute fize of 

, thefe 
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thefe cryftals, I have not yet been able to determine the 
meafure of their angles. The prifm is terminated at each of 
its extremities by a tetraedral pyramid, which is pretty (harp; 
and its planes, which are fealene triangles, unite by pairs, 
forming elongated ridges, which join the acute edges of the 
prifm : in the other di reft ion, they unite, alfo by pairs, fo as 
to form a ridge which is lefs elongated, and joins the obtufe 
edges. Very often the obtufe edges of the prifm are replaced 
by planes (of greater or lefs extent) equally inclined upon 
the adjacent ones. (Fig. 31.) Sometimes the acute edges 
are alfo replaced in the fame manner, but always by planes 
of lefs extent. (Fig. 33.) 

The above are the only varieties I have obferved of this 
arfeniate. Its cryftals feldom occur fingfy, being generally 
grouped together, in a very irregular manner 5 fometimes. 
However, they are fo united as to aifume a mamillated form, 
having the pyramids of the cryftals which compofe the ma- 
millte all placed upon the furface thereof. 

The fpecific gravity of this arfeniate is 3,4°°* 
Its hardnefs is rather greater than that of the ftmple arfe¬ 

niate of iron: it lcratches calcareous fpar with greater faci¬ 
lity, but does not fcratch fluor fpar, or heavy fpar. 

Its colour is that of a very faint fky-blue ; fometimes the 
blue colour is a little deeper. I have feen fome cryftals which 
had the fame brown refin colour as the preceding fpecies; 
but they are very rare. 

Hitherto I have never met with this fpecies in any other 
form than that of a perfeft cryftal. 

XXVI. Analyfs of the Arfemates of Copper and of Iron„ 
By Richard Chenevix, Efq. F.R.S. M. R. LA.* 

SECTION I. 

Arfemates of Copper. 

A FIE endlefs diverfity which the hand of Nature has dif- 
fufed through all her works, even when {he makes ufe of the 
fame primitive materials, muft fufficiently convince us, that, 
whatever accuracy we may attain in the knowledge of the 
latter, the means which {he employs to form her combina¬ 
tions are ftill fee ret. The intelleftual eye may indulge in the 
contemplation of hypothetic fyftems, which itfelf has cre¬ 
ated, and which it alone c'an behold; but how far removed 

From cIrunfa8i&m cf the Royal Society of London for iSor. 
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mnft they ever be from truths evident to our fenfes, and 
fupported by palpable experiments! 

To follow Nature through the minutiae of her labours, and 
behold her reproducing the fame primitive materials in many 
different fhapes, has always been deemed a lefs Iplendid 
achievement of fcience, than to difcover one more of thofe 
limple fubdances, by the union of which the forms the com¬ 
plicated effects we daily admire. Yet to me it appears, that 
in no indance is die more truly wonderful than in the un¬ 
bounded variety which die has fometimes produced from a 
fmall fund of original refources, and when we can fairly 
follow a few primitive fubdances through a feries of com¬ 
binations infinitely multiplied. 

In addition to the two chemids who, as is mentioned in 
the preceding paper by the Count de Bournon, appear to 
have had fome knowledge of the cxidence of a natural arfe- 
niate of copper, I mud name^M. Vauquelin. In a letter to 
me lad year, he communicated the difcovery of fuch a fub- 
dance in France. Of the different varieties which thefe gen¬ 
tlemen, Meffrs. Klaproth, Proud, and Vauquelin, have exa¬ 
mined, I diall have occafion to fpeak in the courfe of thefe 
experiments : but it was referved for the Count de Bournon 
to date, in the faicl paper, with his ufual talent and perfpi- 
cuity, the fcientific detail of the external characters, parti¬ 
cularly of the crydalline forms, by which he had identified 
their nature. The free accefs to the extenfive collections of 
the Right Hon. Charles Greville and of Sir John St. Aubyn, 
alfo the eafy communication with the native foil of this mi¬ 
neral, were the peculiar advantages, which enabled the Count 
de Bournon and myfelf to purfue the mineralogical and che¬ 
mical refearches which are dated in thefe communications to 

’ the Society. 
When the Count de Bournon . had completed what ap¬ 

peared to him to be the mineralogical eladification of thefe 
copper ores, he gave me fome fpecimens of each kind, num¬ 
bered indifcriminately, for the very purpofe of excluding pre¬ 
judice ; and it was not till my talk was ended that we com¬ 
pared our obfervations. If I had been admitted into any 
previous knowledge of the arrangement didlated to him by 
the principles of crydallography, I Ihould have been afraid 
that I had merely thought true what I wifhed to be fo. But 
I can, mod confcienti'oufly, indulge in the fatisfadlion which 
the according refults of different means to prove the fame 
propofition naturally excite; and which is juftly due to the 
truth of the outward marks, however delicate, yet dill to be 

perceived. 
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perceived, that Nature has left vifible to thofe who will ob- 
i'erve her, . ' 

I (hall now proceed to offer the refult of a chemical ana-* 
. b fundertaken with a view to determine what confidence 

the cryftallographical arrangement, adopted in the preceding 
paper, might merit; and to lhow how far fciences fo nearly 
allied may receive new light and confirmation from reciprocal 
aid. 

1 fhall confine my (elf to detail only thofe genera.] proccffes 
which, upon frequent trial, have been found preferable. By 
reducing- to powder any of the arfeniates of copper here fpokeu 
of, and then expofing them to heat in a platma crucible, the 
water of crydallization was quickly diffipated. But, as too 
great a degree of heat volatilized feme portion of the arfeme * 
acid, it was found neceffary to moderate the heat; and, in 
order that every particle of water might be finally expelled, 
to prolong it. When the-diminution of weight was afcer- 
tameu, the refiduum was diflolved in acetous, or, ffdl better, 
in dilute nitric acid, and nitrate of lead was poured in. Alte¬ 
rnate of lead and nitrate of copper were thus formed, by 
double decompofition ; but, when more nitric add had been 
ufcci than was briefly neceffary to diflolve the arfeniate of 
copper, no precipitate appeared till the liquor had been eva¬ 
porated^ When the evaporation was pufhed too far, part of 
the mttic acid, contained in the foluble nitrate of copper, 
flew off j and that nearly infallible cupreous nitrate, firlt 

1 There is no doubt that philologlfts, who do not con fiber the prind- 
p’cs of thy new methodical nomenclature, may, at firft fight, think the 
term arp.nl: obje&ionable ; particularly as previous cuftonT and analogy 
find given another denomination,,arfenical, which is the natural adje&ive 

the habitantive arfenic. They may lav that the difference of accentu¬ 
ation alone marks the difunction between'the fubftandve and the new ad¬ 
jective. But every chcmift will fet the weightier confiderations of method 
and order before Inch objections. In French, the termination in ic. for 
the fubftantive, and in iqac, for the adje&ive, obviates all confufion. One 
remark I fhall beg. leave to offer to the confideration of thofe chenfifts who 
have laboured to adapt to the Enghfh language a literal tranflation of the 
French nomenclature. It is the genius of the former language to. throw 
the accent as far back as poflible; fo that, in trifyllabical nouns, the firif 
or fecond fyllable is ufually accented ; while, in the French language, the 
accent is generally thrown upon the laft ; thus, we fay fulphunc add, but 
they fay acide fidpburiqne. It was very natural therefore, as in the latter 
ca(e, to make the accented fyllable be that which Ihould denote the parti¬ 
cular ft ate of the i'ubftance of which they fpeak. Thus, fulpbunque, ful~ 
phureux; nihique, nitre ux; fulpbdte, fulpmte', nitrate, nitrite. But, 
without offending die radical orthoepy of our language, we cannot make 
the fame method fubfervient to that purpofe; for, when we wilh to mark 
the diftinclion in that manner, we are obliged to wreft the word from its 
proper pronunciation, and to fay, nitric, nitrous., fulpbureous, &c. 

mentioned 
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mentioned by Mr. Prouft *, was produced. To obviate both 
inconveniences, alcohol was added, immediately before the 
liquor was quite evaporated, and long after the precipitate 
had begun to appear; in a few minutes, all the arfeniate of 
lead fell to the bottom, while the nitrate of copper was held 
in folution. Thefe new products being feparated by filtra¬ 
tion, the fpirituous liquor was diftilled : and, from the nitrate 
of copper, the quantity of that metal contained in the ore 
was obtained by boiling the folution with potafh or fodaf. 

To 
* Annates de Cbimie, vol. xxxii. p. 26. 
f By potalh and foda, I mean thofe alkalies pure, obtained according 

to the method prefcribed by Berthollet. I 'know of no other. It is not 
that I have any predilection for thofe identical terms; yet, whatever me¬ 
lioration fubfequent improvement may introduce in particular cafes, if 
principles are to be adopted, they fhould, in general, be ftriCtly adhered 
to. But it mull be a violation of them to apply a word, appropriated by 
common confent to defign a pure, and as yet a fimple fubftance, to fuch 
heterogeneous mixtures as lapis caufticus, carbonates, of potafh and foda, 
&c. .It is indeed much to be defired, that the epithets caujiic, pure, fa- 
turate> &c. fhould be regarded as tautology, which they really are. There 
is no potafh purer than potafh. When it is not pure, we fhould fay, in- 
ftead of “ I took fo much potafh,’’ “ I took fo much of a mixture of 
potafh, and whatever other fubftance is mixed with it,” Thus, inftead of 
calling lapis caufticus, cauftic potafh, or potafh, as is often done, we 
fhould fay, “ I took fo much of the mixture of potafh, fulphate, muriate, 
carbonate, and fulphuret of potafh; filiceous and aluminous earths; iron 
and manganefe;” for fuch 1 find, by analyfis, lapis caufticus to be. To 
all this is added, by apothecaries, a little lime. Yet this is the fubftance 
fometimes called potafh. 

M. Lowitz’s manner does not give potafh pure enough for delicate ana- 
lyfes of ftoncs. I have never feen any prepared by his method, in which 
I could not difeover iron, ftlica, alumina, and carbonic acid. To the proofs 
given by Dr. Kennedy, (in his paper intituled i( A Chemical Analyfis of 
three Species of Whinftone and two of Lava,” in the Edinburgh Tranf-< 
adfrons for 1799,) of the efficacy of his method, I propofe the following 
obje£tions : That chemift fuperfaturates by nitric acid, and examines by 
nitrates of barytes and of filver. This will be a fufficient teft for fulphurip 
and muriatic acids; but carbonic acid may have been prefent before fatu- 
ration. He then evaporates, and, if all is rediffolvable, concludes there is 
no filica or alumina; but, after faturation by an acid, ammonia is a more 
delicate teft than evaporation for final! portions of thofe earths. 

By treating Dantzic potafh, or, ftili better, pearlafh, with lime, and 
evaporating in a v\ ell plated copper veffel, a white mafs is left. This 
mafs, diffolved as far as it can be in alcohol, and the liquor diftilled to 
drynefs in a plated alembic, gives an alkali of a perfe£t whitenefs. In 
this ftate it is dangerous to touch it, its a£fion on animal matter is fo fud- 
den and fo violent. It attacks all ftones with the greatefteafe and rapidity. 
Dilfolved in water, it makes not the leaft cloud in barytes water, or in a 
folution of nitrate or muriate of that earth; and may be ufed as a very 
deiicate and fenfible reagent, to diftinguifh it from ftrontian. By fatu- 
rating with an acid, and then feeking ftiica or alumina, by ammonia, no 
trace of them can be found, nor indeed of any thing elle. I do not fay, 
however, that the potalh is perfectly free from every other fubftance ; I 

- * believe 
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To the ufe of alcohol, in order to get rid of the excefs of 
acid, as mentioned above, there is not the fame objection 
that there might be to evaporation, or to an alkali: it can 
combine with that acid only which is free; and an excefs of 
it can, in no way, affect the metallic falts. 

I have given the preference to lead, above every other me¬ 
thod of combining arfenic, to determine its quantity in any 
other body, having found arfeniate of lime, which has 
been hitherto recommended, as well as all other earthy arfe- 
niates, to be nearly as foluble in water as fulphate of lime. 
Lead prefented alfo much facility, as to the proportions of its 
arfeniates; and a few experiments, inftituted to arrive at 
them, afforded fufficient accuracy. But, firft, it was necef- 
fary to afeertain how much acid a given quantity of metallic 
arfenic could afford ; and, finding that it was in vain to afpire 
at a greater degree of precifion than that which Mr. Proud 
had obtained, I have adopted his refults. By them it ap¬ 
pears, that 133 of white oxide and 153 of acid, contain each 
100 of real arfenic, the red being oxygen. But, 100 of 
metallic arfenic, acidified by nitric acid, neutralized by an 
alkali, and precipitated by nitrate of lead, gave 463 of arfe¬ 
niate of lead ; that is, 100 of arfeniate of lead contain 33 and 
a fraction of arfenic acid ; and, on the other hand, my own 
experiments informed me, that lead, diffolved in nitric acid, 
and precipitated by arfeniate of ammonia, gave a proportion 
of 63 ; and 4 were expelled by heat from this fait. The 
compofition of arfeniate of lead, therefore, is, 

Arfenic acid - - 33 
Oxide of lead 63 
Water - 4 

100 

This experiment, repeated feveral times, never gave 1 per 
cent, difference in the refults. Another method, which may 
be deemed fhorter, and perhaps even more accurate, to ana- 
lyfe arfeniate of copper, is as follows :—After the quantity 
of water has been eflimated, the remainder may be treated 
by either of the fixed alkalis, which will combine with the 
acid, and leave the brown, the only real oxide of copper, in 
the fame fiate as that in which it exified in the ore; the al¬ 
kaline liquor may be neutralized as above, and the propor¬ 
tions determined in the fame manner. 

believe it contains a little carbon, produced by the decornpofition of the 
alcohol, and is therefore a iubcarburet of potafli; but carbon can be of no 
confequence, in the generality of experiments, in humid docimafia. The 
fame method, employed with carbonate of foda, is the only one to procure 
foda in a {fate of equal purity. 

Vol. XII. No. 46. K No. I. 
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No. T. Third fpecies of the preceding paper. One hun¬ 
dred parts, expofed to a low red heat, loft nothing of their 
weight.- Diffolved in dilute nitric acid, decompdfed by ni¬ 
trate of lead, and precipitated by evaporation, and then bv 
alcohol, they left a white powder, which, well wafhed and 
dried, weighed 131. But 121 of arfeniate of lead contain 
39,7 of arfenic acid. The nitrate of copper, boiled with pot¬ 
ato, left a precipitate, which weighed 60. Therefore, there 
are in this variety, 

Oxide of copper 60 
Arfenic acid - 39,7 

9 9? 7 
No. II. Fourth fpecies of the preceding paper. One hun¬ 

dred parts, expofed to a low red heat, loft 16. Treated as 
above, they yielded a quantity of arfeniate of lead, corre- 
fponding to 30 of arfenic acid ; and I obtained 54 of oxide 
of copper. Therefore this variety contains. 

Oxide of copper - - 54 
Arfenic acid - - - 30 
Water - - - - 16 

100 
No. III. V ar. 2 of the third fpecies. One hundred parts, 

expofed to a low red heat, loft 18 of water. The 82 re¬ 
maining, boiled with potato, left a refiduum of a blackiftr 
brown colour, which weighed 51, and which, examined 
by the different reagents, was found to be oxide of copper, 
without mixture. The fupernatant liquor, and the liquor 
which wafhed the 51 precipitated, being neutralized and 
evaporated tog-ether, left a precipitate, by nitrate of lead, 
which weighed 88, and, by the proportions of arfeniate of 
lead, eftablifhed above, indicated 29 of arfenic acid. The 
proportions in this variety are therefore as follows : 

Oxide of copper - - 51 
Arfenic acid 39 
Water - - - - 18 

. . 98 
- No. IV. Var. 5. of the third fpecies. This gave, by one or 

other of the two methods, already deferibed and applied, as 
follows: 

Oxide of copper - “ 5° 
Arfenic acid - - - 29 
Water 21 

100 

No. W 
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No. V. Second fpecies of the preceding paper, This is the 
variety which, according to the defcription I received from 
M; Vanquelin, he had analyfed. In his letter to me, he gave 
no particulars of the method he had employed, but merely 
dated his refull*. By that, it appears to contain, 

Oxide of copper ~ ~ 59 
Arfenic acid - - - 41 

100 
Before the reception of his account, I had found. 

Oxide of copper - - 58 
Arfenic acid - - - 21 
Water 21 

200 
This induced me to repeat the analyfis with the greateft 

care and attention; for I thought, that to differ from fo great 
a matter muff be to differ from truth ; but I conftantly found 
21 of water, and 21 of arfenic acid. 

This apparent difference muff, therefore, depend on the 
date of drynefs in which he obtained his acid ; or perhaps 
he eftimated it with the water; and, if fo, I am happy to 
find I agree with him fo near as one per cent. A greater 
precifion, as every perfon familiar with analyfis well knows, 
is not within the power of chemical exadlnefs. 

No. VI. Fir/l fpecies of the preceding paper. One hun¬ 
dred parts, expofed to a low red heat, loft much more than 
any of the other kinds; the deficit amounted to 3^. The 
ufual treatment gave 49 of oxide of copper, and only 14 of 
arfenic acid. I repeated this analyfis with fome portions 
which had not been expofed to heat, and never found more 
than 14 of arfenic acid. This arfeniate contains. 

Oxide of copper - - 49 
Arfenic acid - - 14 

Water - - 35 

98 
£ To be continued.] 

* J’ai analyze, ces jours derniers, une mine de cuivre d’un. vert clair 
crittallin, en "lames hexaedres, fe divifant en lames menus, ei legerement 
flexibles, com me le mica; et e’eft pour cela, que les naturaliftes l’avoicnt 
nomme mica njert. J’ai trouve que ce mineral etoit compofe d’environ 
59 d’oxide de cuivre, et de 41 d’acide ari'eniquej et e’eft de veritable 
arfeniate de cuivre. Paris, Auguft 30, 1798. 
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XXVII. On the apparent 'Elevation of Obje&s above the Hori¬ 
zon. By Profefjor De Luc*. 

It is well known, that on the borders of lakes, the banks 
of broad rivers, and the fbore of bays, a certain optical illu- 
lion often takes place when the fpeftatoris ftationedina high 
point of view. The oppofite bank, under certain circum- 
llances, isfeen as it were floating in the air; and this pheno¬ 
menon is aferibed to refraction: but in my opinion it proceeds 
from a different caufe. 

About two years ago Iobferved the phaenomenon in quef- 
tion in one of thofe exteufive turf moors that occur fo often 
among the heights' in .Bremerlande, through which I was 
then travelling. The trees which bordered this moor, to- 
wards the horizon, appeared to me to be floating in the air. 
I at fir ft conjectured, according to analogy, that there mu ft 
be a lake or river at the end of the turf moor; but thepoflil- 
lioti who drove the carriage allured me that this was not the 
cafe. 

In the month of July this year, being in the fame diftriCt, 
I faw afimilar phaenomenon, and under circumflances which 
induced me to examine it with more attention. I was on 
the road between Bremervofde and Brederkefa, proceeding 
in a north-caff direction. It was about nine in the morning ; 
the heavens were covered with light clouds, yet the fun ap¬ 
peared through them a little behind me on the right, and 
over a turf moor which extended to the horizon, and was bor¬ 
dered with a row of trees. When the phaenomenon firft ap¬ 
peared, I was travelling down an eminence on a road adjacent 
to the edge of the moor, which entered it a little way, and 
then proceeded up an oppofite hill. The variations which I 
obferved in the phaenomenon as I advanced {lowly down the 
hill, induced me to difmount, that I mhdat be able every now 
and then to turn back. What I obferved on this occafion was 
as follows : 

At the moment when I was about to defeend, I could fee 
and obferve from the higheft point of the hill a very large 
furface of the turf moor, which extended itfelf with increafing 
breadth towards the horizon; the ditfanee of which I efti- 
mated at a German mile. From this pretty high point of 
fight, I could perceive that the trees at the extremity of the 
moor did not Land exactly in a line, but that they formed a 
fort of wood, which extended backwards on the other fide, 

* From Dcr Gefelljchaft Naiurf/rfchneda Fee unite %u Berlin It cue Sc hr if ten, 
vef. iii. i&cu. •“*. 
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and, on the fide next to me, had fome projecting curves, but 
in fuch a manner that the row feemed uninterrupted and 
continued. 

The firfi thing that {truck me as I defcended, was, that at 
the bottom of this row of trees, and near the extremity 
which was oppofite to me, there appeared an aperture where 

• there feemed to be no trees, and where I thought 1 could per¬ 
ceive the heavens under a line of trees which I confidered as 
further difiant, becaufe their colour was not fo dark, and 
becaufe they appeared fmaller than the trees of the firfi row 
between which I faw them. This feparated part of the row 
feemed to be completely floating in the air; the horizon in 
the interval of the trees of the firfi row was bounded by the 
furface of the turf moor, and I imagined that I faw the hea- 
yens between this extreme furface of the moor and the row 
of the moll difiant trees. 

It was at this moment T alighted : I then turned back, af- 
eended the hill a little, and faw the trees which attracted my 
attention gradually aflhme their former appearance. The 
whole feparated part again funk down to the earth, recovered 
their former dark colour, and alfo their former height; fo 
that I was fcarcely able to difiinguifh this part from the re¬ 
mainder of the row. Some traces, however, of the former 
transformation remained. I was therefore induced to examine 
the whole row throughout with the greateft attention ; and, on 
doing fo, I imagined that L obferved fome parts which lay a 
little more in the back ground, and which, as 1 conjectured 
from certain figns, would appear transformed in the dike 
manner when viewed from a fomewhat low point of fight. 
In regard to the lowefi ground line of the row of trees, it 
appeared, on account,of the difiance and thicknefs of the 
atmofphere, too undefined to perceive bendings in it: 1 was 
not able to obferve the trunks of the trees, which I difiinguifh— 
ed from the furface of the moor merely by its brown colour 
being rendered lefs pale by the intervening ftratum of air, 
by the trees having a higher pofition, and bv their being feen 
through a purer firatum of the atmofphere. On again defcend- 
ing, 1 faw thofe parts of the row which I confidered as the 
mo ft remote, gradually raife themlelves above the horizontal 
plain ; fo that thev feparated themlelves from the row in 
which thev flood, and feemed to float, in the air behind the 
row which novV had the appearance of bein.r broken. When 
I reached the valley, where I was however fomewhat elevated 
above the level of the moor, thefe phenomena began to 
appear in the foremoft row, where the firfi breaking appeared. 
I again thought l faw the heavens below the trees at the ex- 

K 3 treme 
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treme edge of the moor. Thefe trees alfo appeared to he 
floating in the air, but they did not elevate themfelves above 
the ground fo much as thofe I fir A obferved. As I advanced 

cD • « 0 

further in the valley, my horizon did not any more change m 
a perceptible manner; though my pofition in regard to cer¬ 
tain parts of the row of trees was confiderably altered, which 
produced feveral modifications of the phenomenon. The 
elevation of the trees above the horizontal furface increafed 
the further I proceeded, but gradually decreafed in thofe parts 
from which I receded, and where it had firA begun, and at 
length the whole difappeared when I afcended the oppofite 

hill. 
This circumAance of the phenomenon led me to an 

obfervation, from which I concluded that refraftion had 
no fliare in it. The mafles of the diAant trees which 
raifed themfelves from the ground, were fituated between 
parts of the foremoA row, which for a confiderable time did 
not change their pofition ; and thefe unchanged parts gave 
me fixed points, by which I was enabled to efiimate the ele¬ 
vation of the objects ; and it was this eftimation which con¬ 
duced me to a knowledge of the nature of the phenomenon. 

The intervals where, in confequence of my progreflive 
motion forwards, the heavens appeared under the moft di¬ 
Aant trees, raifed themfelves more the lower my Aation 
became on the hill, and the further I advanced in the valley : 
but the fummits of the floating trees were not elevated ; on 
the contrary, thev feemed fomewhat deprefled in companion 
of tfce foremoA trees. The mafles became Aiortened below, 
but at the top they remained on the fame level. I had fuffi- 
cient opportunity to confirm this circumAance, as, by chan¬ 
ging my pofition in a vertical and horizontal direction, I faw 
three different mafles fo totally disappear, that, in the interval 
which they before occupied in the row of trees, nothing 
more was to be feen but the pure heavens. On one of thele 
mafles difappearing in this manner, when I retired back from 
my pofition, there firft appeared towards the heavens fome 
brown fpots, which were the highefi fummits of the trees ; 
and the more I receded, the more it feemed as if a curtain 
dropped down which concealed the part of the heavens 
before feen. But with whatever attention I looked towards 
the fpot where this curtain fell down, and where the fum¬ 
mits of the trees at length difappeared, I could oblerve nothing 
hut the pure heavens. Had a perfon, without fufpeOing any 
thing ot this optic transformation, feen from the valley the 
row of trees in the horizon evidently broken, and had again 
feen from the hill without obierving the gradual change 
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during the time of advancing, the fame row once more in the 
horizon entirely whole, without any interval or breaks he 
would certainly not have believed his own eyes. 

Between this phenomenon and that where the coafls ap¬ 
pear elevated in the like manner, I could obferve no difference 
in regard to the caufes which produce them ; and the fame 
identity is applicable to thofe pluenomena which I obferved 
in another moor in the fame neighbourhood about two years 
before; only that the trees which formed the horizontal 
boundary Hood actually in a line, fo that the whole row 
feemed floating in the heavens at once, and not in portions 
at a time. All thefe pluenomena then are identically the 
fame, and it follows from the circumftances here defcribed, 
that they do not depend on re fraction. The eaufe alone lies 
in the rays of light reflected from the vapours, which in con- 
fcquence of this reflection appear fo dazzling to the eye, that 
they conceal the objects fituated below, and prefent the fame 
appearance as the heavens. The fun, as already faid, was 
towards that fide.where f'faw the phenomenon, and his al¬ 
titude was conlider-able, as I obferved the above transformation 
on the 18th of July, between the hours of 9 and 10. While 
I obferved from the valley feveral of thefe broken parts of the 
fir ft row of trees, the fun was in a perpendicular direction 
over them. The elevation of the maffes above the ground in- 
creafed in general more and more as mv fituation became 
gradually lower, and according as each mafs of the objedts 
to be changed approached nearer to a perpendicular pofition 
under the fun, in confequence of my advancing in a hori¬ 
zontal direction. As 1 defeended, I had between me and the 
objedts a ftratum of the atmofphere, which was always denfer, 
and confequently more proper for reflecting the rays. When 
I advanced in the horizontal plain, this refledtion took place 
more in a ftraight line; and when I came into fuch a pofition 
that the vapours threw back the rays of light to the level of 
the fummits of the moft diftant trees, 1 faw nothing but this 
luminous vapour, which loft itfelf in the heavens, and formed 
with them one continued field. When I had reached the 
ioweft point of the plain, where I found a favourable point of 
view, fome of the ioremoft trees could then raife themfelves 
from the ground, hecaufe they were nearer to me ; and to com- 
pen-ate for this greater proximity, the rays of light muft 
have penetrated a much thicker ftratum of the atmofphere, 
and muft have proceeded from a point fo much nearer the 
perpendicular pofition under the fun. 

The prefence of the fun is the principal condition of this 
iv 4 phenomenon : 
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phenomenon: without the action of the fun’s beams, the 
vapours would not be denfe enough to conceal the objects: 
it is by means of the folar rays that they are made 1o difap- 
pear from the eye. Thefe rays, however, can be tranfmitted 
to the eye only under a given angle, in'* the fame manner as 
a certain angle is required in order to produce the rainbow by 
refrabtion. The ftratum of air which is fufficiently denfe to 
eftebt this reflection of the lun, rifes to a certain height, but 
it can be perceptible to the eye only when the vapours ac¬ 
tually throw back a great number of rays. / s foon as the 
point of fight correfponding to this eftebt is obtained, the eye 
fees only the finning vapour, which it cannot diftinguifti 
from the heavens. This difappearance, however, takes place 
in regard to diftant as well as to near objects, and rather at 
the lowrer than the upper part of the ohjebt, becaufe, in the 
firft cafe, the direbtion of the line of fight pa fibs through a 
larger rnafs of vapour, and in the fecond through a denfer 
ftratum. The lefs denfe part of the vapour, which did not 
reflect rays of the fun, but which always grew denfer the 
lower my ftation became, acting like a veil, which interpofed 
itfelf between my eye and the trees which had not yet difap- 
peared, made me obferve their diftaiue, and contributed to 
caufe the elevated trees to appear as if floating behind the row. 

In regard to the circumflance that the tops of the diftant 
trees did not raife themfelves above ihofe of the foremoft, 
though their lower parts feemed to rife above the ground as I 
defeended, and that thefe tops on the contrary feemed fome- 
what deprefled; it arofe from the decreafe in the elevation 
of my point of ftation having a greater ratio to the lefs di¬ 
ftant than to the moft diftant trees; by which means, the 
former w'ere raifed more in the fame proportion above the 
horizon. 

When this phenomenon is obferved on the banks of 
large pieces of water, and when the objects are at different 
diltances from the obferver, the truth of the principles here 
advanced may be confirmed by remarking, that the pheno¬ 
menon is modified by a change of pofition ; but if the ob¬ 
ferver can move about in a horizontal direction, it will be of 
great ufe to obferve the changes of the ohjebt in a vertical 
direbtion, fuppofing he has opportunity, on any gradual de¬ 
clivity, of afcenclng and delcending. If the vertical mea- 
furement of the objects then changes, fo that their total 
height decreafes the more the objects feem to rife from the 
ground when the obferver defeends the declivity, this is a 
Sufficient proof that the whole image is not elevated, but that 



On the, Wild Goat of the Alps. 1^3. 

its loweft part difappears from the eve, behind a mafs of va¬ 
pour fo condenfed that it cannot be diflinguifhed from the 
fky above or the water below. 

I entertain no doubt, that this is the real caufe of all the 
phenomena of this kind, as I have never been able to com¬ 
prehend how fuch phenomena could be produced by re¬ 
fraction. . 

When the objects which are feen under water appear ele¬ 
vated in different degrees, it may be readily conceived that 
the rays of light proceed from the water, which is very denfe, 
into air, which is much rarer. When we fee the celeftial 
bodies above the horizon, while they are actually below it, 
we may ealily conceive that the rays of light, proceeding in 
an oblique direction, lometimes pats through rarer and fome- 
times through denfer ftrataof the atmofphere. But, in the 
prefent cafe, there is no difference in the fpecific denfenefs or 
rarity, and the correfponding power of refraction of the 
medium through which the ray of light is tranfmitted to the 
eye; and if an aCtual elevation takes place bv refraCtion, the 
aCtion mult be equally great from water or from a lake, and 
on the objeCts oppofite to them: confequently the whole mafs 
of thefe objeCts muff appear equally elevated, without any in¬ 
terruption being obferved in them. 

I fhall here add, that I have been very often deceived in 
thefe moors, fo that I thought I faw at a great diftance lakes 
and rivers, where my drivers affured me there was nothing of 
the kind. This was always the cafe in the morning;, and 
when the fun by handing over the objeCt gave rife to the 
illufion. Had not the horizon on thele occafions been bor¬ 
dered with a row of fmall hills, I fhould certainly have be¬ 
lieved that I faw not only a piece of water, but even the 
heavens. The hill prevented me from feeing at one view the 
heavens and the luminous vapour, and the vapour feen alone 
appeared to me as an extended piece of water illuminated by 
the refleHion of the heavens. 

XXVIII. Defcription and Natural Hiflory of the IVild Goat 
of the Alps. By M. Berthout Van Berchem jun.* * 

HE wild goat of the Alpsf is flill little known to natural- 
ifts, though mentioned by feveral authors. As it lives on the 

* From Memoires de la Societe des Sciences phyfiques de Laufanncy 
vol. ii. 

f Capra ibex, Erxleben Siih Reg. p. 261. Linn. Hift. Nat. p. 95. 
JLe Bouque/in, Buiton, vuL xi-i.p. 136. 
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fummits of the high eft mountains, it has been obferved only 
by thofe employed in hunting it, who in general are men fond 
of the marvellous, and therefore their relations are filled with 
abfurd tales. 

Its figure, however, is better known : yet the defeription of 
Daubenton* was taken from a very young individual, and 
the engraving which accompanies it is not correct. We are 
indebted indeed to profefior PaHasf for a very minute and 
very good defeription of the wild goat of Siberia, but this 
animal fee ms to differ from ours in fomc of its charabtcrs. 
Befktes, profefior Pallas does not fpeak of the Siberian wild 
goat at its different ages, and has not defcribecl the female, 
which is ftill unknown. All thefe reafons have induced me 
to make refearches refpebting this inhabitant of our lofty 
Alps, and I flatter myfelf that I {hall render a fervice to 
naturalifts bv making it better known. 

✓ O 

Having learned that M. de Watteville, governor of PAigle 
m the Pays de Vadd, had in his pofie(hon a live young goat, 
I eagerly embraced that opportunity, and undertook a jour¬ 
ney to 1’Aigle to deferibe and make a drawing of it. (See 
Plate V.) M. de Watteville was fo kind as to give me every 
accommodation for the purpofe, and to him I was indebted 
for feveral interefting details refpebling the habits and manners 
of this animal in its ft ate of captivity. 

But to know it in its fiate of nature, as the domefticated 
fiate always occations a conftderable change in the manners 
of all animals, it was neceffary to confult the wild goat hunt¬ 
ers. With that view 1 proceeded to the country where they 
live, that I might obtain more certain information, and be 
able if poffible to ieparate truth from falfehood; but I ihould 
have loft much time in fruitlefs refearch, had l not had the 
good fortune to addrefs myfelf to one of the ableft hunters, 
a man who to great veracity added the fpirit of a good ob- 
feryer. 

The wild goat of PAigle, the firft time I faw it, in. the 
fpring of 1784, was two years of age. It came from the val¬ 
ley of Oft, and had been purchafed when about five or fix 
months old : it was fuckled by a common goat, to which it 
was ftrongly attached : its mild phvfiognomy announced the 
gentlenefs of its character and of'its manners : its hind legs 
were higher than the fore ones, and its four cloven feet indi¬ 
cated its aptitude for climbing the rocks. Its large and ex- 
tenfive horns, which {haded its fmall head, and its large limbs 

* Hift. Nat. de B.uffon, vol. xii. p. 166. 
i- Ibex Alplum SibiricaruWy Pallas, Sp. Zocl. p. 31. 

and 
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and mufcles, feemed to (how its ftrength and its means of 
defence. 

On the firft view, it had fome refemblance to the fheep in 
regard to the head, but in the whole of its figure it had more 
relation to the goat. In comparing it with the latter, it appear¬ 
ed larger and thicker; its forehead was narower and more 
elevated. Thefe laft characters difiinguilhed it from all animals 
of the fame kind. Its head was proportionally fmaller, the fore¬ 
head was a little arched before, the eye was quick and of a 
moderate fize, the pupil contracted in the fun like that of the 
fheep, forming a rectangle, the bate of which ftood in the 
direction of the greateft length of the eye; the forehead and 
upper part of the head were thickly covered with hair; it had 
no veftige of beard. But on my fecond vifit fix months after, 
that is to fay, when it was two years and a half old, it had a 
fmall one at the di fiance of an inch and a half from the ex¬ 
tremity of the muzzle; it was black, and turned backwards. 

Its horns were very different from thofe of the goat; they 
were large, near each other at the roots, and at a confider- 
able difiance at the points; bent back and outwards in an 
arch ; they were fourteen inches in length, and eight inches 
in circumference at the bafe; the two longitudinal ridges, be¬ 
tween which was the anterior face of each horn in the old 
goats, were not both very fenfible; the interior one was the 
moft perceptible; it had two or three large and very promi¬ 
nent tubercles. Thefe tubercles in the large horns of the 
wild goat terminate the tranfverfal ridges of the anterior face; 
but here the tranfverfal ridges were not yet difiinfitly marked, 
though they were perceptible. The pofierior face of the 
horns was round and fmooth; but the fecond time I faw it 
they had conliderably increafed. The anterior face and lon¬ 
gitudinal ridges were well marked. Near the bafe there were 
four tranfverfal ridges very prominent, and elevated nearly 
half an inch : on the interior longitudinal ridge there were 
fix tubercles, and the others went on decreafing to more than 
half the length of the horn. 

The animal was then three feet and a half in length : it ap¬ 
peared to me proportionally higher on the legs than the goat; 
but this was on account of its being not then well formed, 
for the old wild goat has fhort legs in proportion to its 
length : it had a thicker and ihorter neck than the goat, the 
rump was lighter and rounder, the body more plump, and 
the legs thicker; it had no callofities on the knees, which 
in the common goats is one of the marks of its domefiicity : 
its ears were large, almofi bare in the infide; but the edges 
were furnifhed with whitifh hairs: the animal always di¬ 
rected them backwards. 
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It had two kinds of hair: one a white down, very thick, 
frizzled and woolly ; and large hair, very coarfe and thick 
on the whole body. It was longer under the neck, and 
on the anterior parts in general ; it had not, like the com¬ 
mon goat, a fort of mane of long hair on the back; the hair 
on the body was of a fliining gray fawn colour, and that 
below the chin, darker than that on the body, inclined to 
brown. At the lower part of the flanks there was a flripe of 
browner hair which began about the thigh, and extended on 
the fide as in fome fpeeies of the antelope ; the belly and in- 
fide of the four leg's were white or whitifh. That black 
Itripe on the fpine found in all wild goats was not obferved 
on this animal in the fpring; but in the month of October it 
reappeared, beginning at the difiance of about four inches 
from the root of the horns, and extending to the tail. The 
black flripe at the lower part of the flanks was alfo better 
marked, and the hair of the body was of a brownifh gray 
colour; the hair on the parts below the tail was white, as in 
the greater part of antelopes. The tail itfelf was brown 
above and white beneath ; it was very fhort, and covered with 
long-hair: the hair of the body was directed towards the 
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rump, and that on the thighs downwards. The hoofs of 
this animal were very long ; the fore legs were fenfibly thicker 
than thofe behind, and the thighs were flrong and flefhy; its 
feet were of a rounder form than thofe of the goat, and better 
determined ; each hoof had a fort of talon very apparent; the 
lower face of the hoofs which touches the ground was con¬ 
cave, and terminated by a falient edge, principally on the 
outflde, as in the chamois. The horn of the hoofs was pliable 
and elaftic, and equally durable as thofe of the flieep. 

Dimenjions of the IVild Goat at the Age of Tzyo Years„ 

Length of the whole body from the point of the 
muzzle to the root of the tail 

Height before - 
Height behind - 
Length of the horns according to their bending 
Circumference of the horns at the bale 
Length of the tail - - 

feet 

3 
2 
2 
1 
o 
Q 

in. 

6 

9 
ry 

8 

5 

Dimcnfions of the Wild Goat at the Age of Three Years. 

feet. in. lin. 

Length of the whole body from the muzzle to 
the root of the tail - 360 

Height before - - _ 2 -83 
Height behind - - - 2113 

Length 
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Length of the horns according to their bending 14 6 
Circumference of the horns at the root - 900 
Length of the beard - - 01 6 

After bavins: deferibed the wild goat of l’Aigle, I {hall now 
give iome remarks on wild goats in general. 

The length of the horns varies. D’Aubenton gives the 
dimenfions of a pair of horns preferved in the king’s collection, 
which were 2 feet 9 inches in length, and 9 inches in cir¬ 
cumference at the roots; they had 20 rings or ridges : this is 
the greated length known of the horns of this animal. Their 
diltancefrom each other varies alfo. Sometimes they diverge 
a great deal, at others very little; their colour is reddifh or 
hlackifli, but when the animal becomes old they a (fume a 
dirty white colour. 

It is to be obferved, that on the large horns of the wild goat 
the largeft and mod prominent tranfverfal ridges and tubercles 
are towards the roots. This may be ealily conceived, if atten¬ 
tion be paid to the increafe of this kind or horns, which takes 
place at the bottom ; that is to fay, the increafe of each year 
pudies upwards that of the preceding year, fo that the young 
horns at the end of fome years form the upper part of the large 
ones: and as thefe horns always acquire more lize and breadth 
at the bottom, the tranfverfal ridge or ring of each year be¬ 
comes always lefs prominent. 

The young are brought forth covered with their firft 
woolly hair, but in autumn they begin to be clothed with 
their long and diff hair: the horns appear in the fird month, 
and the animal immediately acquires the black dripe on the 
fpine. 

In Spring, towards the month of May, all the young and old 
goats change their hair; that on the back they lofe fird, 
and that on the thighs lad: the black dripe difappears in 
moulting time, and afterwards re-appears, as we have ob¬ 
ferved: they then acquire red hair inclining to yellow, which, 
as the feafon advances, becomes dark brown mixed with gray : 
fo that in the month of September they areahnoft entirely of 
that colour, oral lead the upper parts of the body, but in win¬ 
ter and towards fpring their hair becomes reddifh gray. The 
belly remains white, and the black dripe is always feen in 
the flanks : on growing old they become gray. 

The hunters can tell the ao*e of the wild yoats by the num- 
her of tranfverfal ridges on the anterior face of the horns. 
Every year they fay one is produced ; and it is by thefe alone 
that the age can be determined, and not by the other knots 
or wrinkles with which the horns are covered. But this 

4 method 
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method in my opinion is not very certain, fince the wild goat 
ofl’Aigle, when I faw it in the month of October 1784, had 
four tranfverfal ridges, and two large and extenfive knots, 
which-were to form ridges. According to the calculation of 
the hunters, therefore, this animal ought to have been four or 
five years of age, and vet it is certain that it was only two 
years and a half. Hence, it is not bv the horns that the age 
of the wild goats can be determined with certainty, but by 
means of the teeth, as is done in regard to fheep. 

It appears that the wild goat lives to a very great age, but 
not fo long as might be fuppofed from the report of the hunt¬ 
ers; for, according to them, it grows to the age of fourteen or 
fifteen ; and as it is known that all animals live feven times 
the period of their growth, it would thence follow, that the 
wild goat might attain to the age of ninety-eight or one 
hundred and five years. We {hall foon fee that this calcula¬ 
tion is very much exaggerated. 

From what I have already faid, it is evident that the hunt¬ 
ers are miftaken when they fav that the wild goat grows to 
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the age of fourteen or fifteen: what has led them into an 
error is the number of tranfverfal ridges, which is always 
greater than the number of years, and confequently has 
made the animal appear older than it really was. 

Another method, therefore, mud be employed to deter¬ 
mine the period of their growth. The wild goat is not ca¬ 
pable of producing its fpecies before the age of two years, or 
two years and a half: if that ofl’Aigle produced at the age 
of two years, this ought, perhaps, to be aferibed to the more 
abundant nourifhment with which it was fupplied in its flate 
of fervitude, which hafiened prematurely its procreative fa¬ 
culties. .And, as it is known that quadrupeds cannot en¬ 
gender before the time when they have nearly attained to 
their full growth, we may prefume, with fome fort of founda¬ 
tion, that the wild goat grows to the age of four vears, and 
perhaps more. This will give 28 or 30 years for the dura¬ 
tion of its life, which, in my opinion, is much more natural 
than that affigned by the hunters. 

The horns increafe in length almod during the whole life 
ol the animal, hut in fize it grows only till the age of 15 or 
16 years. The larged have 20 or 30 tranfverfal ridges. 

The female wild goat, called vulgarly etagne, is a third 
lefs than the male : it is alfo thinner, and lefs fiefhy. Its 
horns have very little relation to thofe of the male wild goat; 
they are like thofe of the common goat, and are very (mail: 
I have feen fome at Chamonix which were only eighl inches 
kn length. They have no anterior face; and, like thofe of 

the 
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the common goat, are furnifired only with one longitudinal 
ridge. Thev are fomewhat thicker than thofe of that animal, 
and have a few frnall knots on the ridge. 

The female, in fhape, habit of body, and the figure of its 
horns, has- a great refemblance to a common he goat that has 
been caftrated. When fuck ling, it has two teats like the 
common (he goat; and the feet are fmaller in proportion than 
thofe of the male; they are fharper, and not fo round. The 
female wild goat has no beard : according to the hunters, the 
males are not always provided with one ; and, when they are, 
it is not more than two inches in length. This is one of the 
differences which appear to exift between our wild goats and 
thofe of Siberia; the males of which have always a very large 
beard, and the females a final 1 one. 

The wild goat has different cries ; the mo ft common is a 
fhort fhrill whiffle, very like that of the chamois, but with 
this difference, that the whiftle of the latter is longer : fomc- 
times it makes a noife bv breathing through its noftrils ; and, 
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when young, it has a frnall kind of bleating, which it lofes as 
it grows old. 

The wild goat which I faw at I’Tigle was exceeding!v gentle 
and tame : its attachment to the common goat, which fuckled 
it, was very ftrong, though it no longer fucked : often when ' 
it was on the top of the houfe, or in other places inacceffible 
to the common goat, and when the latter feemed uneafy3 
and called to it by her bleating, it immediately returned. 

This animal has not a lively and adfive look ; its ftep is 
flow, and it feems to poffefs great curiofity; all its move¬ 
ments feem to be direeled by a fpirit of reflection, and it 
.appears never to decide till after mature deliberation. Has 
it this in common with mountaineers, who differ in fo many 
refpedls from the inhabitants of the plains r Confldering 
the agility of this animal among the rocks, it appeared on 
the* fir ft view as if oppreffed with the weight of-the'atmo- 
fphere of the level country, and aftomfhed to find itfelf on 
ground for which it was not formed. But, when it had to 
climb, that heavy and embarraffed air feemed entirely to dif- 
appear : it became agile, and all its •mpvemenfs were per¬ 
formed in a graceful manner; it leaped on the tops of the 
houfes and on walls with the greateft lightnefs and eafe. I 
beheld it with admiration, in one of the' interior court s 'of 
the caftie of TAig'le, at two leaps mount a wall, without 
•any other fupport°than the frnall projection gf ft ones left by 
the mortar having dropped oft ; and, at a. third leap, jump 
upon another wall, which formed a right angle with the for¬ 
mer. It began bv placing itfelf oppofite to the f'pot winch 
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itwifhed to reach, parallel to the wall along which it intended 
to proceed, and examined it with great attention; then, 
if it had renounced its defign, it began to traverfe, with flow 
Heps, the court in which it was confined ; but, returning 
from time to time, it took its ftation oppofite to the place it 
had in view; and fometimes balanced itfelf on its hind legs, 
as if to try their elafticity : at laft, having repeated this pre¬ 
paration for fome time, it at once formed its refolution, 
darted itfelf forwards, leaped along the wall as already men¬ 
tioned, and foon reached the fpot it intended. It has been 
feen handing on the upper edg;e of a door. It chofe for its 
lodging a place under the roof of the higheft tower in the 
caftle. 

This animal was not mifehievous; and if it often prefented 
its horns, it was only that they might be fcratched, of which 
it feemed very fond. It knew thofe who fcratched it, and 
often prefented its head to them for that purpofe. When it 
wifhed to (trike with its horns, it never did fo directly for¬ 
wards, but by riling up on its hind legs and linking fidewife. 

As it occasioned fome damage by its leaping about, it was 
found neceffary to tie its legs. This hate of reflraint appeared 
to me to have had an influence on its phylical conftitution, 
as it afterwards became meagre. Born to enjoy liberty, this 
animal cannot endure confinement: I fhould even have ima¬ 
gined that a part of its docility arofe from its weaknefs, had 
I not known that this gentle and fociable animal can be eafily 
tamed. The following trait, which fhows how fufceptible 
it is of being tamed, deferves to be known: 

A guide of Chamonix, being employed to condu£i to 
Chantilli, for the menagerie of the prince of Conti, two wild 
goats which he had reared, they followed him merely through 
their attachment to him. When he arrived near the town 
of Befanpon, they were frightened by a herd of cows, im¬ 
mediately betook themfelves to flight, climbed up the fteepeft 
rocks in the neighbourhood, and abandoned their guide, who 
was under great embarralfment: he, however, went after 
them, and, having called to them, they foon returned, and 
followed him as before. 

I thought it neceffary to enter into thefe details, to deftroy 
that prejudice which represents this animal as wild and un- 
trabtable. What I have (aid proves, on the contrary, the do¬ 
cility, familiarity, and attachment, of which it is fufceptible, 

tT° be concluded in next Number.] 
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XXIX. Account of the 'Refulls of fame comparative Experi¬ 
ments made with the Teylerian Electrical Apparatus and 
-Volta’s Metallic Pile. By Van Marum and Pfaff. 

Communicated to Profejfor Volta in a Letter dated No- 
veihber 180r. Abridged by Luke Howard, Efq. from 
Journal de Chimie by J. B. Van Mons *. 

A PILE of 200 pairs of metals was conftru&ed in the 
tffual method of Volta. The metals employed were Dutch 
three florin pieces of nearly i\- inch in diameter, and corre- 
fpondent pieces of zinc. The firft experiments were directed 
to charging the jars of a large battery containing 5* fquare 
feet of coated furface a-piece. A tingle jar was firft charged, 
•afterwards different numbers connected, and fucceffively aug¬ 
mented to 25. In tithe rft, and in each fucceeding experiment, 
the charge was effected by mere contact for as little time as 
poffible with the pile. The difcharge in every cate produced 
a divergence of the gold leaves in BennePs electrometer, 
amounting to |ths of an inch, which was alfo found to be 
the degree of intenfity (tenjion) of the pile itfelf. 

The whole coated furface of 137 ~ fquare feet was next 
charged, at feveral times, by a pile augmented at each charge. 
With 40 pairs of metals, the divergence of the electrometer 
was perceptible. The increafed divergence caufed by the 
pile itfelf at each addition, was equally producible by the 
battery when charged by it. No difference was perceived in 
the effects of the negative and politive ftates of the battery- 
in this refpeCt. 

The fenfations producible by the difcharges under the laft- 
mentioned arrangements were as follow: 

CD 

With 20 pairs of metals, the paffageof electricity w^as fen- 
fibly felt in both hands, each being whetted, and grafping a 
copper conductor of 2 inches diameter. Sixty pairs affeCted 
the elbows. With 200, ft rang (hocks w^ere received, extend¬ 
ing to the (boulders. They concluded that the force of the 
battery in this refpeCt was in all cafes only half that of the 
pile ; which indeed was to be expeCted. 

They next proceeded to a comparative examination of the 
charge communicable by momentary contaCt of the battery 
with the conduCtor of an eleCtrical glafs plate apparatus of 
31 inches diameter. Precautions were ufed to fecure the 
conduCtor from receiving more than a momentary charge 
from the plate. It was found, by repeated trials, that nx 

* Communicated bv Mr. Howard. 
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repetitions of the contact were required to bring the charge 
or the battery to that degree of intenfity which the pile com¬ 
municated at one. 

They were of opinion that the fenfation of the dlfcharge 
differed nothing at equal intenfities, whether the battery were 
charged by the pile or the plate apparatus. In lliort, they 
confider the two as mere exciters of the fame electricity ; and 
confequently, that the fuppofed galvanic fluid has no exiftence 
diftinCl therefrom. 

Van Marum obferves, that the rapidity of the current of 
electricity in the pile muff be inconceivable, fince, by a con¬ 
tact lafting only T.-20th of a fecond, it will charge com¬ 
pletely 137 fquare feet of furface; an effect exceeding, in his 
opinion, the power of every known electrical apparatus, ex- 

\ ccpt the large one in the Teylerian mufaeum ! 
This pile was very carefully injulated on a plate of gum 

lac, and fupported in its vertical pofition by flicks of fealing- 
wax. Cloth foaked in folution of muriate of ammoniac was 
nfed to feparate the pairs of metals. 

They conftru&ed a fecond pile with 5-inch fquare plates 
of copper and zinc. This proved much more powerful when 
arranged in 32 pairs perpendicularly, than when, by laying 
down four pieces in contact at once, the height was reduced to 
eight pairs, and the furface in each quadrupled. The former 
pile melted five inches of No. i<5. (iron wire) into globules, 
and reddened feven inches. In attempting to carry it higher, 
the weight of the fuperior part, expreffing the liquid from the 
inferior, deftroyed the effeCl. They remedied this by con¬ 
necting four fhort piles, and thus obtained the joint aCtion 
of no pairs of the latter metals. 

In order to determine whether there exifls any perceptible 
difference between the fpark given bv the pile to any conduc¬ 
ing body, and that which it receives therefrom, 6( we em¬ 
ployed (fays Van Marum) a bowl of quickfilver fuitably con¬ 
nected by a wire with the fuperior plate of one of the outfide 
piles, and we brought to its furface one while the point of 
a needle attached to the wire of communication, then the 
blunter point of the latter. We next connected the quick- 
filver with the other extremity of the piles, and, repeating 
this feveral times, wre could fee, in one inftance, the fpark 
pafs from the conducting wire into the quickfilver, in the 
other from the quickfilver to the wire.” The refult fatisfied 
them, that there is not the leail perceptible difference be¬ 
tween the pofitive and the negative fparks: but this trouble 
was compenfated by the view of a very beautiful and mterdting 
phenomenon. u When we touched (fays Van Marum) the 
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furface of the quickfilver with the end of the fine wire, the 
combuftion was lb ftrong, that it difperfed on all fides fparkles 
which had the appearance of thoufands of rays, conftituting 
very fine funs of feveral inches diameter. By flowly lower¬ 
ing the wire as it confumes, this fpedtacle may be continued 
at pleafure. 

The No. 16. wire, of inch diameter, fucceeds moil; 
certainly; but wire of inch makes a more brilliant {how. 
When it is too thick to burn, the fparks form fpots of oxide 
on the bright furface of the quickfilver. 

The encT of a platina wire, of about T~T inch diameter, was 
melted into a globule by the difcharge. The fparks given by 
the wire of communication, when the latter was large enough, 
exceeded To inch diameter. 

They thought much depended on a proper degree of hu¬ 
midity in the fubftances interpofed between the metals; and 
they advife a cold faturated folution of muriate of ammoniac 
to be ufed, in preference, for this purpofe. 

The intenfities of two columns containing an equal nuni- 
her of plates appeared equal by the electrometer, although 
their diameters were fo different as i \ and 5 inches. On 
taking feveral repeated• (hocks from each, their powers in this 
refpect feemed alfo to be alike. In the fufion of wire, ho.w- 
ever, the larger diameter had an evident advantage; which 
was attributed to the greater velocity of the current of elec¬ 
tricity flowing through the metal. 

By diminifhing the diameter of the humid conductors be¬ 
tween the plates, the force of the pile was leffened in propor¬ 
tion. On fubftituting water, or folution of fea fait, to that 
of fal-ammoniac, the fame pile which before melted four 
inches of wire could not be made to redden a Angle line. 
Whence arifes the fuperior elle61 ot the ammoniacal fait ? 
Is it becaufe it oxidates the metals more? It appeared, in¬ 
deed, that the action of this pile dimmiflied in proportion as 
the oxidation of the metals did fo : but, on the other hand, 
from the refuit of feveral comparative experiments with the 
fulphnric, nitric, and muriatic acids, they conclude that the 
prompt oxidation produced by thefe means is fo far from in- 
creafing, that it rather leffens the power of the pile in all re- 
fpects. Neither did ammoniac, which was alfo tried fepa- 
rately, produce an effect at all comparable to that of the neu¬ 
tral fait*. The oxidation of the metals, therefore, although 

* The author does not fay whether folution of pure ammoniac, or of the 
carbonate, was ufed. In either cafe, it does not appear to us that it could 
be applied in fuch a degree of concentration as to afford a fair co 
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it rnuft be allowed to contribute fomething to the effect, doe& 
not exclude the cooperation of fome other property which 
may refide in the ammoniac. This opinion feemed to the 
authors to receive fupport from a fubfequent experiment, in 
which a faturaled folution of potafh exhibited a decided fu- 
periority over water when both were fuceeffively ufed in the 
fame pile, although it did not at all tarnifh the metals. 

Still further to elucidate this point, the authors proceeded 
to examine the comparative action of a pile in vacuo in oxy¬ 
gen and in other gales. 

Having placed 60 pairs of zinc and (liver, with a proper 
metallic communication, under the receiver of an air-pump, 
and exhaufted the latter to a preffure of five lines, they found 
the action of the pile in no way changed. Air was admitted, 
and again exhaufted, and the pile left in vacuo for an hour, 
the effect (till continuing the fame. Carbonated hydrogen 
was now admitted into the receiver, and, being afterwards 
exhaufted, was replaced by azote, without any perceptible 
variation, in either cafe, from the ufual appearances. Laftly, 
having again exhaufted the receiver, it was filled with oxygen 
gas from manganefe. The (hocks now became ftronger, and 
the fparks much larger, brighter, and eafier to obtain. On 
exhaufting the oxygen they were furprifed to find the pile 
now really affe&ed by the vacuum, and acting with much 
lefs force than in either of the preceding cafes. The atmo- 
fphere of oxygen, and the vacuum after it, being once more 
repeated, left no doubt as to the reality of this increafe and 
diminution of effect; the pile alfo returning nearly to its or¬ 
dinary ftrength on being reftored to the atmofpberic air. 

The letter concludes with, dating the effect of increafing 
the 5-inch fquare pile to 200 pairs; the difcharge of which 
melted 23 inches of wire, and entirely reddened 33 inches ; 
alfo three other experiments, which prove that, in order to 
augment the power of Volta’s pile, it is neceftary to increafe 
the number, but not the furface, of the plates it is compofed of. 

of the tffeft of ammoniac, pioperly fpeaking. It is not extraordinary that; 
luch diverftsy fliould be found among liquids as among fohds- m theix 
powers of coniiu Cling electricity.—II. 
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XXX. Copy of a Letter from M. de Dree *, Brother-m- 
Lau> to M. de Dolomieu, to 
Geneva f. 

Y O U requeft me to give you fome particulars refpeCting 
the valuable friend whom we have juft now loft. I final 1 fa- 
tisfy you with pleafure, for however afflicting may be the 
recollections which fo recent a lofs excites every moment, I 
experience a kind of fatisfaCtion by communicating them to 
a friend filled with the fame fentiments as myfelf for this 
worthy man. 

Yes, Sir, it was at the moment when he enjoyed, in the 
higheft degree, the tender affeCtion of all his friends, when 
he called to mind, with pleafure, the particular marks of it 
which he had received at Geneva; and when he felt, in the 
livelieft manner, thofe teftimonies of refpeCt of which he had 
been, and ftill was, the objeCt, that he was fuddenly fnatched 
from his numerous friends. It was at the moment when he 
feemed to have acquired a new zeal for geology, that fcience 
for which Nature makes us pay very dear, fince the does not 
fuffer her recefles to be explored but at the expenfe of the 
lives of thofe who have the courage to force their way to her* 
You can already reckon two friends among the number of her 
victims J. It was at the moment when he was preparing to 
undertake a journey which, as he told me, was to complete 
his knowledge, and enable him to render his labours and 
refearcheg ufeful; in a word i at a moment when his exift- 
ence became more and more interefting to the fciences, 
which he promoted with as much attachment as poftible. 
He has left very numerous notes refpeCting his travels and va¬ 
rious faCts he had obferved ; together with fome manufcripts 
on mineralogy, the fruits of his meditations and captivity. 
But thefe works, however interefting, had need of being ar¬ 
ranged and illuftrated by the fame fpirit which collected the 
obfervations. 

During the three weeks he remained with 11s, we every 
clay made a lithologic tour. I had difcovered to him a kind 
of treafure in this way, which is found in a fmall circum¬ 
ference around my habitation, and which prefents lome very 

* M. de Dice is a very intelligent amateur of mineralogy, who pof- 
felfes, at Paris, one of the heft collections of this kind belonging to an in¬ 
dividual. He married a filter of Dolomieu ; and it was in his houfe at 
Chateauneuf, in the department of Saone, that this celebrated uaturalift: 
breathed his laft.—«P. 

f Communicated by profeffor Pidtet. 
I M. de SaulTurc and Dolomieu. 
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interefting geological fabbs; and he had made large collec¬ 
tions for his friends. He poflefled an excellent date of 
health, and we both enjoyed the dronged reciprocal friend- 
fhip. He was cheerful, and forefaw no other chagrin than 
that of his fpeedy departure to Paris, when he was attacked 
by that dreadful malady, of which he had fo little expedi¬ 
tion, that, on the forenoon of the day on which he fell ill, 
he afked me where we fhould g;o a-mineralizing in the alter- 
noon. The violence of the fever hrd attacked the brain ; and 
we made hade to call in the affidance of art, but, unfortu¬ 
nately, without fuccefs. The fird period of the malady pro¬ 
duced agitation and pain: his head was fometimes confufed. 
The fecond period, which may be dated from the 4th day, 
was marked with an aim oh continual dejection, which al¬ 
ways increafed till the lad moment. During the lad period 
he experienced no pain ; he found himfelf eafy; and an hour 
before he redgned his tender and fendble foul into the hands 
of his God, he dill laid he was well. In a word, he ceafed 
to live by an infendble gradation, and like a lamp which 
becomes extinguifhed for want of aliment. 

However, alter he was attacked by the difeafe he forefaw 
the danger which threatened him; and he beheld his lad 
moment with that coolnefs and tranquillity which belong to 
great minds, like his own. He was much more in pain for 
the grief he was about to occafion to his fider, than for-his 
own dtuation; and the only objebl of regret which feemed to 
affebl him in his lad moments was that of not being able to 
bid adieu to all his friends. You, Sir, were among the num¬ 
ber of thofe for whom he had the greated affeblion; and he 
no doubt tedified to you the regret he experienced on hearing 
that you was not to pafs this way on your return from Eng¬ 
land. 

If the courfe of his life has been tempeduous and agitated, 
by troubles occafioned to h.m in confequence of that jealoufy 
which always attends merit, his lad moments formed a 
driking contrad with that agitation; for he gave vent to no 
complaint againd thofe who, by the mod rigorous treatment, 
had attacked in him the principle of exidence; and his foul 
feems to have taken its flight from the world with calmnefs 
and fatisfabfion, and as if it were fmiling at the picture of 
life which it furveyed at the moment of its departure, 

Madam de Dree and myfelf learned, with great fallibility, 
the prog! of attachment which you as well as fome of your 
countrymen have given to the memory of Dolomieu, in re¬ 
queuing to be at the expenfe of having a portrait of that ce¬ 
lebrated man engraved from the excellent painting in the pof- 
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feffion of La Metherie. This idea occurred alfo to that friend, 
and was at the fame time my own. I have written to him, 
that, your wifh in this refpect having been the firft exp refled, 
we are far from oppofing this impulfe of your hearts, fo flat¬ 
tering to the memory of our common friend. 

In regard tomyfelf, I expert, with the aid of that portrait, 
and another very like in the poffeffion of his After, to have a 
buft formed, which I fliall have the honour of fending you 
as a mark of my acknowledgement for the friendfhip you 
teftified towards him. And as his dear remains reft with me, 
the laft granite we broke together is deftined to be a tomb, 
which will (how, till the lateft periods, the fpot where he em¬ 
ployed himfelfln his laft mineralogical labours. 

XXXI. Notices relative to the Sciences and Arts in France. 

HP , 
_ 1 HE mufaeum, the gallery of antiques, and that of Apollo, 
in Paris, are open to public view on the 8th, 9th, and 10th 
days of each decade. The other days are deftined for the 
Undents. Foreigners, however, are -admitted daily from ten 
in the morning to four in the afternoon, on prefenting their 
paflports; and this indulgence is extended to all perfons 
arriving from the provinces, and who are provided with paflf- 
ports. Thefe exhibitions are gratuitous. 

The gallery of Apollo contains the drawings which belong¬ 
ed to the late king. Five hundred of them, framed and 
glazed, are exhibited at a time. The collection conftfts of 
about twelve thoufand. Among thefe are thirty by Raphael, 
and a conftderable number by Julio Romano, Titian, Paul 
Veronefe, Carachi, and in general by all the great mafters of 
the three fchools. 

Such in Paris is the quantity of pictures brought from 
every part of France and Italy, from Flanders, Brabant, 
Germany, Piedmont, See. See. that, to get rid of a part of 
them, fifteen new mufeums are now eftablifhing in as many 
principal cities of France. In proportion as the buildings 
prepared for them are ready for their reception, the paintings, 
drawings, ftatues, &c. are forwarded. 

The pictures in the grand mufaeum in Paris confift, one 
half of the Italian fchool, one fourth of the Flemifh, and one 
fourth of the French. Befides this, there is a mufaeum of the 
French fchool in the Palace, at Verfailles. Twenty of the 
apartments in .the palace are dedicated to this purpofe. In 
addition to the pictures of the French fchool, there are many 
ethers by the heft mafters of the Italian and Flemifh fchools. 

' L4 This 
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This mufaeum is open every day. The cielings of three new 
apartments, to be added to the galleries of antiques, are now 
painting. One of them is defined for the reception of 
Egyptian antiquities.—In this raub uni will fhortly be exhi¬ 
bited the tomb of the mufes, feveral antique altars and chan¬ 
deliers, two fuperb ftatues by Michael Angelo, one by Puget 
(Mars repofing), and feveral ftatues of the French fchool. 

There is ftill a French academy at Rome. Three prizes 
for painting, fculpture, and architecture are awarded yearly; 
and the three fuceefsful candidates are lent to Rome to re¬ 
main there four years at their government’s expenfe. By 
this regulation there are conltantly twelve French ftudents 
at Rome, each of whom is obliged, in the courle of his ftay 
th ere, to fend home one production at leaft. Thefe produc¬ 
tions form a part of the mufaeum of the French fchool at 
Verfailles. 

The Paris exhibition of the works of living painters, fculp- 
tors, and architects, is opened yearly in the months of Sep¬ 
tember and OCtober. 

The national library in Paris, comprehending the cabinet 
of medals and antiques, is open to public view on the 3d, 
6th, and 9th days of each decade from ten till two o’clock. 
The other days, with the exception of that of the decade, are 
fet afide for the ftudents. The library confifts of about 
ninety thoufand volumes, and upwards of eighteen thoufand 
manuferipts, in all languages. There is, betides, a library of 
engraved antient and modern raufic. 

The collection of medals is immenfely rich. In the year 
1800, the entire collection belonging to Pius VI. was added, 
together with a great part of his gems, the Mac table, and 
feveral Egyptian ftatues in bronze, bafaltes, granite, &c. 
Here are given annually and gratuitoufty, courfes of public 
leCtures On the Oriental and European languages, chemiftry, 
natural hiftory, botany, antiquities, mythology. See. by the 
molt celebrated profeflors. 

The Hotel des Monnoyes (mint) contains a very fine cabi¬ 
net of mineralogy. Public leCtures on that fcience are given 
every other day, and the cabinet is daily open to the public. 

The garden of plants is alfo open daily. During the ham¬ 
mer, courfes of practical botany are given by the mo ft noted 
profelfors.—The cabinet of natural hiftory is one of the com¬ 
pleted: in Europe. It is open to the public five days in the 
decade: the intermediate days are for ftudy, and for the 
courfes of public leCtures. 

A great collection of'antiquities is expeCtcd in Paris from 
Italy. Upwards of five hundred cafes filled with antiques 
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of every defcription, which had been feized by the Neapoli¬ 
tans on the banks of the Tiber, are to be reftored to the 
French by virtue of the laft article of the treaty of peace with 
the king of Naples: for this purpofe two coinmilfaries have 
been fent to Italy ; one of them the fon of Chaptal the mi- 
nifter for the home department, the other Dufourny, an ar¬ 
chitect. 

The inftitute for deaf and dumb perfons, conducted by 
Sicard, is perhaps one of the molt ufeful eftablifhments which 
Paris can boaft. The progrefs made by the pupils under 
their able and benevolent profeffor excites an univerfal admi¬ 
ration. Maffieu, the favourite of the ahbe Sicard, and the 
moft intelligent of his pupils, aCts as fecond matter. Some 
time ago a lady afked him in writing what was gratitude: 

to which he replied without hefitation, The memory of the 

heart. It was impoffible for any one of the fpeCfators, 
gifted with all his fenfes, to have replied with more juftnefs, 
truth, and delicacy. 

The manufacture of porcelain at Seves, near Paris, is open 
daily to public view; as is alfo that of the Gobeiins in Paris. 
In the latter, a number of artifts are now employed in copy¬ 
ing in tapeftrv the moft pleating fubjeCts which can be feleCt- 
ed;—landfcapes, cattle pieces, pieces of fruit, flowers, &c. 
Some of thefe are intended for prefents; the others are fold 
in proportion as they are fmifhed. 

The national inftitute of mafic, which was eftablifhed in 
J793, and which is now ftyled the confervatory of mufic., is 
under the adminiftration of five perfons, who are lodged in the 
building, each with a falary of five thoufand livres. The 
profeflbrs, feventy in number, have each a falary of fifteen 
hundred livres. The number of pupils, males and females, 
amounts to about five hundred. The prizes are diftributed 
annually with great pomp; and the fuccefsful candidates 
fing or play publicly the pieces which have been crowned 
by fuccefs. From fix to eight concerts are given an¬ 
nually, to excite an emulation in the pupils, and to difplay 
their talents. 

i 
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XXXII. Obfervatiom on Maddering; together with a Jtmple 
and certain Procefs for obtaining, with great Beauty and 
Fixity, that Colour known under the name of the Turkey or 
Adrianople Red. By J. M. H 4 u s s M A N n *. 

I HAVE already indicated, in the Annales de Chimief and 
the Journal de Phyfique, that earths and metallic oxides have 
more or lets the property of attracting and retaining the 
colouring parts of vegetable and animal fubftances; alumine 
and the oxide of iron pofiefs it in a greater degree than the 
oxide of tin; but the attradtive force of the latter far furpaftes 
that of the other earths and metallic oxides in regard to the 
colouring parts of the laid fubtiances. 

Alumine and metallic oxides do not retain, with the fame 
force of adhefion, the colouring parts of all animal and vege¬ 
table fubftances indifcriminately; that of madder adheres 
much ftronger than thofe of the other colouring fubftances, 
which may be ciaft’ed in the following order : kermcs, co¬ 
chineal, logwood, yellow India wood, woad, quercitron, 
Brazil wood, red India wood, yellow berries, &c. Idle gall- 
nut, Ihumac, and other aftringent colouring fubftances, act 
principally by means of the gallic acid, and, in regard to their 
degree of fixity, may be placed immediately after madder: 
the cafe is not the fame with the Prulftc acid, which commu¬ 
nicates a colour to different metallic oxides, from which it can 
be feparated cold by alkaline leys. 

To judge of the fixity of colours arifing from animal and 
vegetable fubftances, the beft method is to employ a ley of 
oxygenated muriate of potafh or foda, with excefsof alkaline 
carbonate. The longer or fhorter reftftance which the colours 
make in this lev, will indicate what they will make when 
acid, alkaline, faponaceous, and other reagents are employed. 

In the art of dyeing, and that of cotton printing, the name 
of maddering is given to that procefs by which the colouring 
parts of madder are transferred, by means of water with the 
aid of heat, to alumine, or to the oxide of iron fixed in any 
kind of fluff. 

* From the Annales de Chimlc, No. 122. 
•f We muft here mention, that C. Chaptal, minifter of the interior, a 

good judge in matters of this kind, when he communicated to us thefe 
obiervations, wrote as follows: “C. Hauffmann, manufacturer of printed 
cottons at Laglebach near Colmar, in the department of the Upper Rhine, 
well known among thofe chemifts who apply the difeoveries of fcience to 
improvements in the arts, transmitted to me the annexed memoir. In my 
opinion it will be of utility to make it known in your Annals, and the 
author on my requeil has confentcd to its being pubhfhed.” Rote of the 
Editors of the Annales de Ciiimie. 

The 
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The brightnefs and fixity of the colours obtained from mad- 
dering depend not only on the procefs, but alfo on the hate 
and purity of the water as well as of the madder. It is 
therefore abfolutely neceffary to avoid or to render inadlive 
every acid, alkaline or faline fubftance that may be contained 
in the water, or in the madder itfelf. I have fhown that, by 
adding carbonate of lime, (pounded chalk,) madder which I 
fufpebtcd to contain gallic acid was corrected; but that my 
friend Charles Bertholdi, profefior in the central fchool of the 
Upper Rhine, afterwards found that it was fulphuric acid 
united to magnefia. 

The important difcovery of this addition of chalk, which I 
made twenty-five years ago, has given birth to many manu- 
(adlories, and improved all thole eftablifhed near waters 
which do not run over or hold in folution this earthy 
fait, without which it is abfolutely impoffible to obtain 
beautiful and fixed madder colours. This chalk fince that 
time has become a new objedt of commerce ;* and as the price 
is very moderate, I have not yet determined the juft propor¬ 
tion to be employed : in general, I take one part for four, 
five, or fix, of madder. > 

In order to obtain the brighteft madder colours, it is not 
fufficient to attend to the quality oi the water and of the mad¬ 
der : it is neceffary alfo to obferve the degree of the heat of 
the bath : a low temperature will check the attraction of the 
colouring parts, and prevent them from being extracted, 
while one too high will favour the adhefion of the yellow 
particles of the madder, which obfeure and tarniffi the (hades 
intended to be produced. The only colour which gains by 
increafing the heat is black. I have always obferved, that 
on withdrawing the fire from below the boilers, when the 
hand can no longer be held in the aqueous vehicle which 
they contain, if the maddering be then continued for two or 
three hours, the moft fatisfadfory refults will be obtained, as 
the furnace ftill retains a fufficient quantity of heat to main¬ 
tain the vehicle at the fame temperature, especially when, ac¬ 
cording to cuftom, large boilers are employed. Befides, it 
would be very difficult to fix a determinate degree of heat by 
the thermometer when the furnaces are large. 

The yellow parts of the madder as well as of other colour¬ 
ing fubftances are, it is probable, nothing elfe than the co¬ 
louring parts themfelves combined with oxygen. The pro¬ 
duct of this combination, by acquiring.greater folubiiity, 
(offers itfelf with more difficulty to be taken away by clearing, 
if the heat has not been properly regulated during the pvoeels 
of dyeing. (have often obferved that madder and other co- 



1/2 Ohfcrvaltons on laddering, 
louring fubflanc.es, when long expofed to the atmofphcrie 
air, do not give colours of the fame intenlity and the fame 
brightnefs as before; either becaufe thefe fubfiances abforb 
the oxygen of the atmofphere, or that they procure this radical 
from the water which they at tract, or which-they naturally 
contain as a conftituent principle, and, which is decompofed 
by a flow and infenfible fermentation. The expofure, on the 
grafs, of cotton or linen dyed a dark madder red, might fup- 
port the idea of a change to a reddifh yellow; for this dark 
colour becomes clearer but fainter by the expofure, and then 
affumes a more agreeable (hade of crimfon. I have fhown, 
in a memoir on indigo, inferted in the Journal de Vhyjique 

for the year 1788, that nitric acid changes this blue fecula 
into a yellowifh fubftance: a finnlar change takes place by 
expofing, on the meadow, the fame fecula fixed on any 1111 ft 
whatever; and the yellow refulting in thefe two ways is 
more foluhle in warm water than in the fame liquid when 
cold. It however appears that the combination of oxygen is 
not the only caufe of the. change of colours, lince curtains of 
any fluff dyed or coloured any fhade whatever by vegetable or 
animal fubltances, and expofed to the light, lofe their colour 
entirely in the courfe of time on the fide expofed to the folar 
rays, while the oppofite fide retains it fora confiderable, time. 
If the rays of the fun then give more vigour to living bodies 
of the animal and vegetable kingdom by di fen gaging from 
the latter oxygen gas, it appears that they a£t with deftruc- 
tive influence on the fame bodies deprived of life, by decom- 
poling their eOnflituent principle^. In all cafes it will be 
proper to prelerve the colouring ingredients in dry places 
flickered from the light, which ahts upon thefe bodies’ per- 
haps only by decompofing the conftituent aqueous part, the 
oxygen of which may join the carbon to form carbonic acid. 
Kefinous and oily fubflances fliould be preferved in the fame 
way. Thefe conjectures prove at leaf! that the adlion of the 
fun’s ray?, or of light, on thefe bodies, in general prefents a 
vail field for interefting experiments to be undertaken./ 

II in maddering brighter colours are obtained by carefully 
regulating the heat, a facriflce is made at the fame time of a 
fmall portion of the colouring parts of the madder, which 
cannot he entirely ex ban (ted except bv then inercafing the 
heat to ebullition ; but as the colours thus obtained are de- 
graded more or lei’s in the ratio of the quantity of the mad¬ 
der, the gall-nut or lluimac ufed, this method mull be 
employed with caution, and principally for common effects, 
either in regard to cotton or linen. To avoid as much as 
pollible the lols of madder after the maddering of good arti- 
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tics has been terminated, and before the common ones are 
put into the boiler, powdered gall-nut or ftmmac mu ft be 
added, with a new but fmall portion of madder: the procefs 
muft be managed alfo in fueh a manner, that the ebullition 
fhail not take place till two hours after. 

I feveral times tried to exhauft the madder by fimple ebul¬ 
lition, and without adding any thing elfe than chalk; but 
l found that this was unfavourable to all colours, black ex¬ 
cepted : it even appeared that the effect of the madder was 
much lefs than when the heat was moderately applied, and 
when the accumulated caloric eafily decomposed the colour¬ 
ing fubftance. ft is this tendency to be deeompofed, and 
particularly by fermentation, however little it be moiftened 
or diluted with water, which has hitherto prevented me from 
obtaining a fubftantial colour, pretty dark, and fufficiently 
fixed to be applied on any kind of (turf. I observed alfo, that 
if the heat was carried too far the firft time, in circumftances 
when it was propofed to madder a fecond and third time, it 
prevented me not only from obtaining bright and agreeable 
(hades, but alfo of the requifite intenfity. The aqueous ve¬ 
hicle of the madder, at too high a temperature, never fails 
to weaken the adhefive force of the alumine and the oxide of 
iron to the fluff, and to take from it a portion, which an ex¬ 
perienced eye may eafily remark on examining the bath./ 

I (hall here repeat, that for common and low-priced articles 
it is indifpenfably neceffkry to employ gall-nuts or fliumac, 
which will face one half and even two thirds of the madder; 
hut the colours obtained are neither fo fixed nor fo bright. 
The addition of chalk, however, muft not be omitted ; other- 
wife the gallic acid will carry away a portion of the alumine 
and coloured oxide of iron, which will weaken the (hades, 
and, by tarnifhing the fluffs, will alfo attack the white which 
may have been preferred in them. Without the addition of 
gall-nuts or fhttmac, it feemed to me impoffible to exhauft 
the madder entirely of its colouring parts; which made me 
prefume that their adhefioh is favoured by the viicid nature 
of the tanning principle of thefe aftringent fubfiances, which 
carrv away and combine with themfelves the colouring paYts. 
I (hall obferve alfo, that gall-nuts as well as fhumac loie the 
property of dyeing black; and acquire, on the other hand,* 
that of dyeing or colouring alumine yellow, oxide of iron 
olive green, by the addition of chalk, the calcareous bafe of 
which unites itfelf to the gallic acid. Do thefe yellow and 
olive-green colours arifie from any peculiar fubftance con¬ 
tained in the gall-nuts and fhumac, or are they indebted for 
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their origin to the tanning principle? This remains to he 
examined. 

The quantity of madder to be employed in dyeing ought 
not only to be proportioned to the extent of the fur faces to be 
maddered, but alio to the concentration of the liquors of the 
ace the of alum'me and iron, improperly called mordants; that 
is to fay, to the greater or lefs quantity of alumine and oxide 
of if on which thefe faline liquors, either infnlated or mixed 
together, when they dry on the articles to be dyed, may have 
left or depofited there by the evaporation of the acetic acid. 
If the objects to be dyed are not numerous, and, in parti¬ 
cular, when bright (hades only are to be produced, they may 
be maddered only once ; but when they dre numerous, and 
intended to have dark (hades, the maddering mull be repeated 
twice, and even thrice. Three quarters of a pound of madder 
of a good quality are fufficient for dyeing,a piece of white In¬ 
dian cloth often ells in length and three quarters broad, in¬ 
tended to/exhibit,only a few coloured objects : the quantity 
of the colouring fubftance mult be increafed in the ratio of 
the mafs of alumine and oxide of iron, fixed on a piece of 
fluff of the above dimenfions. It may be extended to 6, 8, 
io, and even 12 pounds, for a ground well covered with a 
lively and very intenfe colour. Intelligence and pradfice in 
the management of a dve-houfe will not fail to indicate 
nearly the proper proportions* 

Whatever care may be employed in maddering to avoid 
the adhefton of the yellow parts, the colours obtained will 
be far from having all the beauty and fixity which they 
might acquire by clearing, preceded by very long ebullition 
in exceedingly pure water. This ebullition alone, by the 
addition of bran, will ferve to brighten the colour: more 
rofy reds will be obtained by employing foap with or without 
the addition of bran; carbonate of potadi or of foda, fubfti- 
tuted for bran, will make the reds incline to crirnfon; but 
I muft obferve, that unlefs the workman choofes to run the 
rifk of making the reds entirely brown, and in fuch a man¬ 
ner that it will not be poffible to reftore them, it will be 
neceffary, before foap and alkalies are applied to the (luffs, 
to expole them to the action of the ftrongeft heat that can 
fye communicated to water. This operation will be attended 
with fuccefs, if as little paffage as poffible be afforded to the 
fleam, and if the boilers employed be converted into a fort 
of digefters. The fixity of the colours will be proportioned 
to the time employed in expofmg them to the action of the 
boiling water. It is needlefs to obferve, that there is no 

, f danger 
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danger of fpoiling the colours by foap and alkaline carbo¬ 
nates, when the maddering, indead of being directed with 
a moderate heat, has been carried to ebullition, as is prac¬ 
ticed in many dye-houfes; but, in this cafe, the colours ob¬ 
tained are more difficult to be cleared. 

As water charged with oxygenated muriatic acid eafily 
carries away the colouring parts of madder, as well as other 
vegetable and animal fub,dances, by decomposing them; and 
as acids more concentrated may, in their turn, take from the 
duds the colourlefs alumine and the oxide of iron, it is im- 
poffible for me to adopt the idea of a chemical combination 
of the colouring parts with alumine and metallic oxides, 
which, in my opinion, when fixed and coloured on any duff, 
form only compound aggregates. 

The clearing of objects printed on a white ground requires 
modifications, which I (hall detail on a future occafion, when 
I find leifure. It will therefore be fufficient at present to 
date, that after continuing for fome time my experiments on 
the Turkey red, infer ted in the Annales de Chimie for the 
year 1792. I at lad found a red much more beautiful and 
durable than that of the Levant, by fixing alumine on cotton, 
thread, and linen, by an alkaline folution.of this earth mixed 
with hnfeed oil. The following is the procefs I employed. 

[To be continued.] 

XXXIII. Notices refpeBing New Books. 

Ausfybrliche Gefchichte der Theoretifch Praktifchen TJhrmacher- 
kunjl^bcQ.' A Hidory of Clock- and Watch-making, both 
Theoretical and Practical, fince the earlied Method of di¬ 
viding the Day to the End of the iSth Century. By I. PI. 
Mqriz Poppe, 1801. 8vo, 564. p. 8. 

nr 
.1. HE author of this work having puhhfhed, in 1797, An 

Effay towards a Hidory of the Origin,and Progrefs of Clock- 
and Watch-making, confiding of fix fheets; it met with fuch 
a favourable reception, that he was induced to improve and 
enlarge it to its prefent dze. Pie acknowledges the obligations 
he is under to profeffors Kadner and Beckmann, who abided 
him with their advice and information; and who, on account 
of their learning and extenfive reading, were able to fupply 
him with much ufeful information. The whole work is di¬ 
vided into ten chapters. 

I. Tbeoldejl method of dividing the day, and the invention 
of fun-dials.—The period when fun-dials were invented is as 

lUCIe 
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little known as the country where, and the perfon by whom. 
The author, however, has collected from the oldelt authors 
what is to be found on the fubje6I, and examined it with cri¬ 
tical accuracy; The earlieft account of inftruments deftined 
to mark the lapfe of time by the fun’s fhadow is to be found 
in the Bible and in Homer. A fun dial conftrmSted according 
to the defcription of Vitruvius was found in the year 1741, 
among the ruins of a villa on the Tufculan hill at Rome. A 
fun- dial of the fame kind is ftill to be feen at Athens, {landing 
on the fummit of a rock, to the right of an edifice built by 
Thrafyllus. 

II, Uje of fun-dials, and the divijion of the day into hours, 

among different antient nations ; gradual improvement of the 

art of conjlruding and ujing them to the prefent period.—> 
The Indians, Siamefe, Tartars, Perfians, Chaldeans, Egyp¬ 
tians, and Chinefe divided the day into 60 hours, and each 
hour into 60 minutes, &c. Thefe people even employed a 
gnomon for the purpofe of placing their temples according to 
the principal quarters of the globe. We know from hiftory 
that the Chinefe made ufe of gnomons 12 or 15 centuries 
perhaps before the birth of Chrift:. The old geographers, by 
examining the length of the fhadows of gnomons of equal 
height, determined the latitude of places, and the obliquity 
of the ecliptic. Berofus brought to Greece from Afia the di- 
vifion of the day into twelve hours; and the firft fun-dial* 
Anaximander, about fix centuries before Chriff, made an im¬ 
provement in fun-dials, as did alfo Anaximenes. Eudoxus, four 
centuries before Chrift, conftru&ed a fiill more perfect fun- 
dial, under the name of arachne. Apollonius of Perga, about 
a century before Chrift, invented the pharetra. Patrocles 
found out the pelelnnon, Dionyfiodorus the fun-dial in the form 
of a cone, Cleanthes the hemifphere or fcapha, Parmenio the 
projlapiflorumena, Theodofius and Andreas the profpanklima. 
Vitruvius makes mention of three other fun-dials ; gonarcha, 
engenaton, and antiboreum, without deferibing them or nam¬ 
ing the inventors. The author defcribes all thefe fun-dials 
with as much precifion as the accounts of them remaining will 
allow, and with literary and technical accuracy. There were 
public fun-dials both at Athens and Sparta. Eratofthenes and 
Archimedes employed dials very accurately divided for aftro- 
nomical purpofes ; and all the cities of Greece of any confi- 
deration foon had public inftruments of this kind. Ring-di¬ 
als foon began alfo to he ufed. A dial of this kind was fuf- 
pended in the large (lap of Hiero; but the Grecian navigators, 
for meafuring the ftate of the fun, the time of the day, and 
the ftars above the horizon, employed rather the hodometer 

defcribed 
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defcribed by Vitruvius, which Teems to have furnifhed the firfi 
hint for our meafurers of time, conftru<3ted with wheel-work. 
It was very late before the Romans had real fun-dials. They 
employed in their Head obeliIks,to which good gnomons were 
applied. The largeft of all the gnomons of modern times 
was that of Ulug Beigh, ercdted at Conftantinople in the 
15th century, which was 183 feet in height1. The Bononian 
obeldk, 83 feet high, erected by Caffini, that of Paris, and the 
one which Pope Clement XI. caufed to be conftrudted, are 
alfo celebrated. In the ar.tient gnomons, the hours were 
indicated bv the fhadow of a ftyle ; in the modern ones the 
fame thing is done by the fun’s rays palling through a hole. 
The Greeks and Romaps employed perfons of both fexes to 
announce to them the hours, as indicated by the public gno¬ 
mons. Trimalehio caufed the hours to be announced to him 
by a trumpeter. This was afterwards cudomary at the tem¬ 
ples. It is not known, however, when portable fun-dials 
came into ufe. Some of thefe inllruments, after being buried 
more than J500 years, were found between 1730 and 1740 
in the territories of Rome : of thefe remains of antiquity the 
author gives a defcription. That Purbach, an affronomer of 
Vienna, introduced fun-dials into Germany about 300 years 
ago is not probable, as the Germans, no doubt, obtained 
them by their intercourfe with the Romans. In the 16th 
century artitls took great pains to conftrufif fun-dials in a 
great many- ingenious ways ; about the fame period lunar 
and a Ural dials were invented. There is a fun-dial at Befan- 
con which is feen only when the fun Ihines. This is alio 
1 j 

defcribed, as well as the dial below the roof of the council- 
houfe at Ingoldftadt. Another at Alencon, hill more ingeni¬ 
ous, is connected with wheel-work, and indicates true and 
mean time. In the mufaaun at Gottingen there is a collec¬ 
tion of fun-dials, and other works of art of a limilar kind, pre¬ 
fer ved in a box. 

III. Oldcjl method of dividing the night. Invention of 
water-clocks and fund-glajfes, and the progrefive improvement 
of them to thepmfent time.—The circumllance of fun-dials be¬ 
ing of no ufe in the night-time, and during cloudy weather, 
gave occafion to the invention and improvement of water- 
clocks ; traces of which may be found among the oldelt na¬ 
tions, the Chaldeans and Egyptians. They were in ufe alfo 
at an early period among the Chinefe. They were employed 
by the Egyptian aftrorromers for meafuring the diameter of 
the fun. In their fir It Hate they were called clepfydrce, be- 
caufe the water iffued from them drop by drop. The defeat, 
in regard to the inequality in the efflux was at firfl remedied 
bv the final I f tick of the Indians having a hole bored in it, 

Vot. XII. No.46. M and 
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and which floats fome time on the water, but which after & 
certain period, dil'covered by repeated trial, becomes im-mer- 
fed. It was afterwards contrived to keep the water-clock al-. 
ways full, by fuffering the fame quantity of water to run in 
as that which flowed out, that equal portions of time might 
be indicated by an equal fall. A funnel or inverted pyramid 
was then employed, in which the water defcended in unequal 
parts, but through equal degrees marked out on a fcale. In 
the courfe of time the knowledge of aftronomy was applied 
to thefe clocks, and fome were conftruCted in a very ingeni¬ 
ous manner: of this kind was the cinaphoricum, which the 
author deferihes; alfo the retrograding clock, and winter water- 
clock. Plato brought the firtl water-clock to Greece. The 
firft that ever appeared at Rome was fhown by Scipio Nafica, 
about the year 157 before Chrift : but foon after thefe clocks 
were common, not only at Rome, but in other towns of the 
Roman empire. When Julius Ccefar invaded Britain, he 
found that the inhabitants had water-clocks. In general they 
were more prized than fun-dials. Athenaeus conftru&ed a 
clock which indicated the hours by the biffing noife of the 
air forced through a narrow hole by the preffure of water. 
Together with public fun*dials, public water-clocks were alfo 
foon introduced. Thefe were ellablifhed even in the palaces of 
the great. That the hours as announced by thefe water-clocks 
may be more ealily made known to the public, the Turks 
have criers potted on high towers,—and the Chinefe, perfons 
who ftrike on large bells. The Japanefe employ burning 
matches to indicate the time, and announce the hours in the 
fame manner as the Chinefe. The ufe which Hipparchus 
and Ptolemy made of water-clocks contributed to them im¬ 
provement : they were much improved by Hero, but during 
the next feven centuries nothing was done in this refpeCL 
The clocks of Boethius, that which Harun al Rafchid fent as 
a prefent to Charlemagne, and that of the philofopher Leo 
of Conftantinople, were much celebrated, though the in¬ 
vention of clocks with wheel-work rendered water-clocks uri- 
neceffary. The latter, however, continued fome time after 
in ufe; and about the year 1660 water-clocks in the form of 
a drum, which are thofe called properly at prefent water- 
clocks, were invented it is probable in Italy, but rather for 
curiofity than for real ufe. The obfervation that the water 
foon evaporated, may have given occafion to land being ufed 
in fuch clocks initead ot water. The period when this change 
was made is not known. There is reafon only to conjecture 
that the Egyptians and Chaldeans had hour-glaffes. In the 
Monachal Laws the word klepfammidia occurs only in writ¬ 
ings of the eighth century; and it was not till a much later 

4 period 
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period that attempts were made to conftruX hour-glaffes in 
an elegant and ingenious manner. Many of them are de- 
fcribed by Francis de Lanis, as well as by Schott and Oza- 
nam. Rivault employed fuch fand-glaffes for aftronomical 
obfervations; and likewife Tycho Brahe, who ufed alfo 
clocks conftruXed with quickfilver. 

IV. Ingenious water-clocks and other machines, the moving 

principle of which was different from that of our common clocks 

that go by wheel-work.—Under this head the author fpeaks 
of the machine which king Gonebaud received as a prefent 
from Theodoric king of the Goths. He gives alfo a defcrip- 
tion of the before-mentioned clock fent by Harun al Rafchid 
to Charlemagne. At that period the eaftern princes prefent- 
ed clocks to the weftern; at prefent this mode is reverfed. 
This chapter contains alfo a defeription of fome other inge¬ 
nious clocks from Schott, Kircher, Ozanam, Martinelli and 
de Lanis ; alfo Perrault’s pendulum-clock, which was moved 
by water, and a Chinefe one which Y-Hang caufed to be 
conftruXed. 

[To be continued ] 

Traite Fdementaire du Calcul Differentiel et Integral, &>c. 

An Elementary Treatife on the Differential and Integral 
Calculus, preceded by fome Reflexions on the Method of 
teaching the Mathematics, and appreciating in Examina¬ 
tions the Knowledge of thofe who have ffudied them. 
By S. F. Lacroix. Paris, An. 10. 

THE author of this work is well known by his large trea¬ 
tife'on the Differential and Integral Calculus, in three vols. 
quarto, in which he has given a complete view of every 
thing taught on the fubjeX, and which ought to,be ffudied 
by thofe who are defirous of enlarging the boundaries of this 
fcience. The time devoted, ufually, to a courfe of analyfis 
being far from fufficient to follow with the proper atten¬ 
tion fo many objedts, the author found it neceffary to make 
a fdeXion. This publication, however, is not merely an 
extraX from the above large work ; it is a new treatife, 
which cannot fail of intereffing thofe who are in the, pof- 
feffion of the other. It is founded on the fame principles, 
and will form an excellent introduXion to the ftudy of the 
more learned works. 

Diements of Chemijlry. By J. Murray, Lecturer on Che- 
miftry, Materia Medica, and Pharmacy. 2 vols. Svo. 
Edinburgh 1801. 

THIS work will be found very ufeful to the .chemical ffu- 
dent. The author has given a correX view of the prefent 
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Hate of the feience of chemiftrv, and bellowed a proper de* 
gree of attention on the p radii cal fadts and applications, which 
ferve to illuftrate and eftablifh its general principles. 

A Statijlical Account of the Population and Cultivation, Pro¬ 

duce and ConJ'umption of England and PVales, compiledfrom 

the Accounts laid before the HouJ'e of Commons and the Re¬ 

ports of the Board of Agriculture; together with Obferva- 

tions thereupon, and Hints for the Prevention of a future 

Scarcity. By Benjamin Pitts Capper. 8vo. Kearf- 
ley. 1801. 

THE title of the prefent work very well deferibes its na¬ 
ture, and renders it unneceffary for us to fay any thing re~ 
fpedling it, further than that it is an interefting little work. 
The following fummary is extracted from it: 
The total number of population appears to be - 9,500,000 
Number of inhabitants in the capital 
Number of parifhes, churches, and chapels 

in England - 10,500 
in Wales l ,100 

55>8s7 ? 
1,840,598 5 

Number employed in agriculture 
Number as tradefmen $ Wales, 

and mechanics - \ England 
Number of families 
Number of perfons to each family 
Number of houfes inhabited - 
Number of perfons to each inhabited houfe 
Number of houfes uninhabited - 
So that there appear buildings fufficient to 

contain perfons - 
But by making an allowance of 45,000 houfes, 

that we may fuppofe will be occupied by 
250,000 perfons, when the army and navy 
are reduced to a peace eliablifhment, the 
number of uninhabited houfes will then 
remain - - - - • - 

The number of marriages appear to be an¬ 
nually - - - 1 in 

715,002 

11,600 

T737>675 
1,896,485 

1,9^,232 
4v 

1,598,278 

5r 
58,962 

430,187 

13,96: 
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We underftand that Dr. Gruber is at prefent engaged in 
trail (la ling C. Guyton's tract on the means of dis-infeftine 
the air, preventing contagion, and checking its progrefs; 
which will appear in a few days. 

XXXIV. Pro- 
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XXXIV. Proceedings of Learned Societies. 

_ ROYAL SOCIETY OF LONDON. 

Thursday, February 25. A letter from Mr. Schroter, 
of Lilienthal, refpedting the planet Ceres Ferdinandea, in¬ 
formed the Society that he had obferved a nebulofity round 
the new planet fomewhat refembling that of a comet: 
the diameter of the true difc being I’S", and that of the 
nebula v6u\ but the diftindfion was not always equally ob- 
fervable. Mr. Schroter confiders this body as of a hybrid 
nature, or a medium between a planet and a comet; but he 
imagines the apparent nebulofity to be owing to an atmo- 
fphere, and that, according to the different ftates of this at- 
mofphere, the light relledted from the planet is either white, 
blueifh, or reddifh. 

A table of obfervations of the fame planet was aifo com¬ 
municated by Mr. Mechain, through Sir Henry Englefield. 

In the meetings of the 25th of February, 4th and nth of 
March, a paper which has been expected for feme time oc¬ 
cupied the attention of the Society ; namely, Mr. Howard’s, 
on the analyfis of ffones that have fallen from the clouds. 

Mr. Howard begins with a hiftorical detail of the various 
relations of this kind which are found on record, and par¬ 
ticularly refers to file effays of Mr. King and profeffor 
Chladni, and to various authors quoted by them. But the 
firft inftances with which chemiftry has interfered are thofe 
of a done prefented to the French Academy by the abbe 
Bachelay in 1768 ; and another examined afterwards by pro¬ 
feffor Barthold. The {tones from Sienna in 1794 ; the large 
done of 56 lbs. weight which fell in Yorkffiire in 1795, and 
was exhibited foon after in London; and the fubdances which 
fell at Benares in 1798, are the immediate fubjedfs of Mr. 
Howard’s invefiigation. All thefe agree in the general ap¬ 
pearance of an alii-gray ftony fubftance, mixed with fpangles 
of pyrites and of native iron, and externally of a dark colour, 
covered with a femi-vitrified and bhftered cruft. The abbe 
Bachelay’s was fuppofed to contain 8~ fulphur, 36 iron, and 
351- earth ; and tome of the others were found to confift of 
fimilar ingredients. The (tone which fell near Mr. Topham’s 
houfe in York (hire, penetrated twelve inches deep into the 
earth, and fix more into a chalk rock : its fall was accom¬ 
panied with noifes like a difeharge of artillery. A very par¬ 
ticular and perfectly authenticated account is given, in the 
words of Air. Williams, of ieveral fubdances which fell about 
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twelve miles from Benares, and penetrated fome inches into 
the earth in feveral (pots within the diftance of 100 yards; 
their fall being accompanied by a very vivid light. 

Mr. Howard proceeds to mention another ipecimen from 
the Mufseum Bornianum, now in the poffeffion of Mr. Grc- 
ville, faid to have fallen in Bohemia, which agrees with the 
reft in its characters. A mineralogical defcription of thefe 
Bones by the Count de Bournon is fubjoined. They appear 
to conftft principally of fubftances of four kinds, befides the 
dark cruft which furrounds them : the firftof thefe fubftances 
is in the form of dark grains, of a conchoidal fraCture, from 
the fize of a pin’s head to that of a pea ; the fecond is a kind 
of pyrites, the third is metallic iron, and the fourth a gray 
earthy fubftance, ferving as a cement to the reft. The pro¬ 
portions of thefe fubftances appear to differ in fome meafure 
in the different fpecimens, the iron abounding moft in the 
fpecimens from Yorkfhire and from Bohemia. Mr. Howard 
has afcertained, by a chemical analyfis, that filica, iron, mag- 
nefia, fulphur, and nickel, are contained in the different parts 
of thefe fubftances. The globular bodies and the cementing 
earth each contained about 50 filex, 15 magnefia, 34 iron, 
and nickel. 

From 150 grains of the earthy part of the ftone from Si¬ 
enna, Mr. Howard obtained about jo filica, 34 magnefia, 
53 oxide of iron, and 3 oxide of nickel ; the contents of the 
fpecimens from Yorkfhire and from Bohemia were not ma¬ 
terially different. Mr. Howard proceeds to inquire into the 
caules of the difference in the refillts of his analyfis and thofe 
of the foreign chemifts, with refpeCt to the fpecies of the 
earths. After having fhown the ftriking analogy between 
thefe fubftances, and their total diffimilarity to.other mineral 
produCis, Mr. Howard examines into the form and contents 
of various fpecimens of native iron : obferving that Mr. Prouft; 
detefted nickel in a largs mafs of native iron found in South 
America; Mr. Howard difcov'ers a portion of the fame metal 
in every fpecimen that he has examined from different parts 
of the world, A defcription of thefe fpecimens by the Count 
de Bournon is inferted, and the large mafs difcovered by pro- 
feffor Pallas in Siberia, is particularly defcribed. It is found 
to contain detached mafias of femi-tranfparent fubftances con- 
fiderabiy refembling fome of the conftituent parts of the ftones 
from Benares. Mr. Howard does not give a decided opinion 
rdpeCting the origin of all thefe fubftances; he only obferves 
that they agree in feveral remarkable properties, diftingfuifir¬ 
ing them from all other bodies, that they all appear, from 
well authenticated accounts, to have fallen on the eanh, at- 

v/ yin ' tended. 
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tended in 1110ft inftances by meteors or lightning, and that it 
is remarkable that the native iron in all the hones contains 
nickel as well as the other native irons. 

A letter was alfo read on the nth of March from Mr. Von 
Zach, confirming Mr. Schrdter’s obfervation of the change¬ 
able light of the planet Ceres, which Mr. Von Zach had at 
firft attributed to the hazinefs of our own atmofphere, until 
he found that MM. Olbers and Schrdter were agreed in de¬ 
riving it from a real change in the light reflected. 

On the 18th, an appendix to Mr. Chenevix’s paper on oxy- 
muriates and hyperoxymuriates was read; and, 

On the 25th, a paper on corundum, by Count Bournon, 
was begun; but it will take another night’s reading to finifli 
it. The Count clafles along with corundum all the varieties 
of the ruby, fapphire, amethyft, emerald, &c. which, from 
their peculiar hardnefs, are clafled by jewellers as oriental. 

FRENCH NATIONAL INSTITUTE. 

Some very interefting papers were read in the late fittings, 
particularly a very learned dififertation on the ftru6hire of 
primitive mountains, and of that of a part of the Pyrenees; 
a memoir, no lefs important, on the theory of the moon; and 
a defeription of fome new experiments by C. Coulomb, to 
prove that all bodies are fufceptible of being attracted by the 
magnet. In the fitting of March 17th, C. Gerard, engineer 
of bridges and caufeways, read a continuation of his very 
learned dififertation on the pyramids of Ghize and Saccara. 
Chef de brigade Grobert read a memoir on wheels with co¬ 
nical fellies, as ufed in England ; and announced an extenfive 
work on carriages of all kinds. Count de Dieth was prefent 
at this fitting. 

SOCIETY OF FELIX MERITIS, AMSTERDAM. 

The department of defign in this Society, in the meeting 
of October 5, x8oi, propofed the following prize fubje&s : 

ift, A golden medal, of 14 ducats value, for the heft hif- 
torical painting of Abraham, entertaining the angels : Ge- 
nefis, xviii. 10—12. 

2d, A medal, of the fame value, for the heft landfcape in 
the Netherlands. 

The paintings to remain the property of the artifts. 
The pieces muft be tranfmitted to the Society before the 

Ift of Auguft 3802. The paintings muft be accompanied 
with a device, and be fent, carriage paid, to the prefident of 
the department of defign, C. I. C, Linekers, at Amfterdam. 

• ' ‘ f M 4 XXXV. In- 
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XXXV. Intelligence and Mifcellaneous Articles, 

T VACCINE INOCULATION. 

IN our laft we mentioned that Dr. Sacco, of Milan, had 
fent to Dr. Pearfon cow-pock matter taken from the Mi* 
lanefe cows. In a work publifhed by Dr. Sacco, in Italian, 
entitled, Practical Obfervations on the Ufe of the Cow-pock, 
as a Prefervative againft the Small - pox, he gives the follow¬ 
ing; account of the manner in which he procured the pus for 
inoculation, and alfo a reprefentation of a cow’s udder in¬ 
fected with the malady. (See Plate VI.) 

6e For fome time I had been extremely defirous to repeat 
the experiments of Jenner, and for this purpofe made diligent 
fearch to difeover the cow-pox in Lombardy, it being ex¬ 
tremely difficult, efpeeially in the prefent circumfiances, to 
obtain the pus from England. A fortunate combination of 
circumffances, by which it became neceffary for me to go to 
the large town of Varefe, in the beginning of autumn, pro¬ 
cured me an opportunity of examining a nitmber of cows on 
their way from Switzerland to the fair of Lugano; and by 
this means I had a favourable opporlunity to make fuch re- 
fearches as might difeover in fome one of them the cow-pox. 
It was on this occafion, that, converfing with fome dealers in 
cattle, and countrymen who had large dairies in Lower 
Lombardy, I learnt that the cows among us are lubjedh to 
the cow-pox. In this inquiry I took care to propofe my 
queftions in fuch a manner as to prevent the nfk of being 
impofed upon. A farmer of Cremona, who had bought forty 
cows in Switzerland, and had driven them from thence as 
far as Varefe, affured me that almoft all of them had been 
fucceffively attacked with puffules on the extremity of their 
nipples, and fome of thefe were now converted into incrulia- 
tions. I vifited the cows, and had an opportunity of verify¬ 
ing his affertions. I picked off fome of thefe ineruffations 
with an intention of applying them in fomentation, if, per¬ 
chance, I could not procure the true pus for inoculation. 
The fame farmer promifed me an opportunity of feeing this 
difeafe with , mv own eyes, and for this purpofe conducted 
me to a neighbouring meadow, in which we found a herd 
of cows belonging- to a friend of Ids. We examined thefe 
cows, and discovered on two of them different red fpots, 
which the farmer affured me was the fir ft flage of the difeafe: 
no other fymptom appeared on the cows, but a flight degree 
of dejedlion. lie affured me that this was the very difeafe 

I was 
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I was in quell of, and that, in the courfe of two days, the 
pullules would unfold themfelves. At this vifit which l 
made to the cows, there was prefent a dealer inlhe Grifons 
cows, who fully confirmed the truth of thefe affertions. He 
alfo added, that in his country he had feen the cows afflicted 
with a fimilar eruption on their dugs, and to remove the in- 
cruftations it was common to anoint them with boiled oil 
nfed for varnifh ; and that by this means they fell off in the 
courfe of two or three days. Early next morning I went 
again to fee the cows, examined them anew, and found on 
one of them four red fpots already tumid and raifed into puf- 
tules; three of thefe were fpread over the nipples, and the 
fourth lav in the middle of the duos. The other cow had 
fix pullules; two on the nipples, and the reft fcattered above 
them. Thefe were larger than thofe of the farft cow, and 
around them appeared a flight red circle. Apparently thefe 
pullules occafioned much pain to the cows; for, on my ap¬ 
proaching to examine them more minutely, they would 
fcarcely permit me to touch them for one moment. Al¬ 
though the pullules were already large and prominent, they 
did not yet appear to me fufficiently mature to yield the matter 
I wanted. As the cows were that day to go forward on their 
way to Milan, I found myfelf under the neceffity of follow¬ 
ing them to their firft halting-place, in order to examine 
them a sea in next day. I walked out at an early hour to 
the meadow where they were at pafture. I examined the 
pullules, which appeared to me to be now arrived at maturi¬ 
ty. They were lucid, and of a pale red colour, with a brown 
ipot in the middle more depreffed; and f thought this a fa¬ 
vourable moment to collect the matter, which, through the 
affiftance of the herdfmen, I was ealily enabled to do by re¬ 
peatedly foaking a thread in it. Although I faw no reafon 
to doubt that this was the true cow-pox, yet, this being the 
firft time I had ever feen it, I began to fufpedl that the puf- 
tules might be of that kind which Jenner calls the fpurious 

cow-pox : I determined, therefore, to decide the matter by 
experiment. A confiderable number of experiments, all 
uniform in their fymptoms and progrefs, and always con- 
ftant in their refults, put the matter beyond doubt, and gave 
me full conviction that this was the true cow-pox. Such 
and fo many are the obftacles to be overcome on the intro¬ 
duction of any innovation, however falutary, that 1 for fome 
time defpaired of being able to induce any one to fubmit to 
inoculation with the matter I had collected. In fine, after 
many fruitlefs perfuafions, I fucceeded in my defign : the 

fuccefs 
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fuccefs which attended the firft inoculations encouraged others 
to fubmit to the lame procefs.” 

Dr. Sacco then proceeds to detail three hundred cafes, in 
which he applied the pus he had obtained in the manner 
defcribed above. Thefe cafes were attended with various 
circurndaoces; but the inoculation lucceeded to produce the 
cow-pox in all of them; and in a coniklerable number the 
inoculation for the fin all-pox was afterwards applied, but 
without anv effect. 

j 

ELECTRICITY AND LIGHT. 

The following hint for electric experiments is communi¬ 
cated by a perfon who has not a room fitted up properly for 
making fuc'h nice experiments himfelf: 

The eleClric matter being fuppofed by fome philofophers 
to be the fame as the ether mentioned by Newton, which 
he imagined condantly to reticle near the furface of all bodies, 
I with to have the following‘experiments made by fome of 
your readers, and the refillts communicated to the public 
by your Magazine. 

Let fmall wire bars he electrified fofitively and negatively, 
as it is called, and placed in a convenient fituation, fo that 
rays of light may pafs very near them, and obferve whether 
any difference is produced either in the reflection or inflection 

of the rays when the bars are electrified; and what that dif¬ 
ference, if any, is. Thefe experiments may perhaps give 
fome infight into the two dates of electricity, and inform us 
whether the pofitive is a condenfled date, and the negative a 
rarefled date, of the eleCtric matter. 

March 15, 1802. 

ASTRONOMY. 

The aftrologers alarmed Europe in 1186 by announcing 
a conjunction of all the planets, which was to occafion ex¬ 
traordinary ravage. I have fpoken of this.in the preface to my 
Adronomy: but, being dedrous to know whether this rare and 
lingular phenomenon really took place that year, C. Flau- 
guergues, aflbeiate of the Inditute, a zealous adronomer, un¬ 
dertook to make thenecedary calculations, and found, indeed, 
that on the 15th of September 1186 all the planets were 
comprehended between 6 figns, and 6 dgns 10 degrees of 
longitude. This is not exactly a conjunction, but many 
thoufands of years perhaps mud elapfe before there will be 
fuch an approximation towards a conjunction. 

—-I)e Lalande. 

The ninth planet, difeovered by Piazzi, affords occupation, 
' and 
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and with great reafon, to aftronomers. C. Burckhardt has 
calculated the derangements which Jupiter may occafion to 
it, and has thence deduced a new determination of the orbit. 
The mean diftance, 27677; eccentricity, 0-0791; inclina¬ 
tion, o° 37/ 4;/; epoch 1801, 2s' 17° 19' 2!1 \ aphelion, 10s 26° 
8/ 42"; the node, 2s 210 5' 46^; revolution, 1681*51 days. 

On the '8th Ventofe (Feb. 27), at 13’“ 59' 15" mean time, 
Lefranpois and Burckhardt determined exactly its right 
alcenfion, 186' 58' 44", and its declination 150 1.5' 55". 

As we have been nearly a month without being able to 
obferve it, I have fent to all the French aftronomers who 
refide in the fouth, the pofttions neceftary for finding it. It 
appears now as a ftar of the feventh magnitude. 

De Lalande. 

PROFESSOR VOLTA. 

In a letter which we have -received from profeflfor Pidlet, 
of Geneva, we are informed that, befides the golden medal 
voted to profeftbr Volta by the National Inftitute, the French 
government has rewarded him for his difcovery refpedfing 
galvanifm with a prefent of 6000 francs. A few days after 
his arrival at Lyons, he received the following letter from 
the minifter of the interior : 

The French government, citizen profeftbr, has granted 
to you a prefent of 6000 francs (2501. fterling). It has 
thought this mark of efteem due to the illuftrious philofopher 
who, after enriching fcience with ufeful truths for twenty- 
five years, has come to depofit in the Inftitute the fecret of 
nature and of the effects of galvanifm. I am happy in being 
the organ of government to a man whom I efteem, and for 
whom I have long entertained an affection. 1 beg you to 
accept the friendftiip of the confuls. I falute you cordially. 

“ (Signed) Chaptal.” 

ACOUSTICS. 

A commiffion appointed by the French minifter of the in¬ 
terior, and conftfting ofC. Lacepede, Pronv, Charles; Goffu, 
and Martini, have given in a report relpebting an invention, 
by C. Moiitu, of an inftrument which the commiftioners fay 
may be called a Jono-nietre. Two of thefe inftr.uments were 
fubjedted to their examination, one of them fimple, and 
the other compound, in all its parts. They were both examin¬ 
ed with great minutenefs, and feemed to be the production of 
great fkiil and inventive genius. The name given to this in- 
Itrument by the commiftioners fufficiently indicates the object 
of it: fom-metre} a meafurer of found. The commiffion, 

both 
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both for the benefit ofmufic and of the arts in general, have 
judged it proper that the French government lliould purchafe 
it at the price of 12,000 francs (500!. flerling). 

THE FINE ARTS. 

The firft number of Tifchbein’s Graphic Illuftrafions of 
Homer, a work long ex peeled, has now appeared. This ce¬ 
lebrated enoraver, no lefs diltinguiffied bv his talents as an 
artift than by his elafhcal take, having become an early 
admirer of the poetical beauties of the Iliad and Odyffey, 
refolved to examine all thofe remains of antiquity which 

j J 

have any relation to the poems of Homer, and, in order to 
give to his countrymen who had no opportunity of feeing 
thofe mailer-pieces of art themlelves, at lead iome idea of 
them, to make a collection of accurate drawings from the 
originals, and then to engrave and publifh them. A re¬ 
sidence of ten years in Italy, to which he was invited by bis 
Neapolitan majeffy m be director of the academy of paint¬ 
ing at Naples, and the acquaintance which he there formed 
with thofe great patrons and promoters of the arts, Italinfky 
and Sir William Hamilton, procured him a connexion with 
the fir ft artifts of Europe; by which means accefs was opened 
for him to objedfs in different countries, and he was thus 
enabled to carry his long-projected plan into execution, not- 
with(landing the multiplied reprefentations which were made 
to him refpehling the difficulties to be encountered in fuch 
an undertaking. Tifchbein began his work, on which he 
inceffantly laboured for feveral years, with uncommon zeal, 
patience, and affiduity, and at a very confiderable expenfe. 
In this manner he formed a valuable feries of drawings, 

• , i O' 

relating to, and llluftrative of, the poems of Homer; and 
they no doubt would have been long ago published, had he 
not been interrupted in his peaceful occupation by the tu¬ 
mult of arms, and obliged, in confequenee of the taking of 
Naples by the French, to abandon Italy. i;y making great 
facrifices, both in regard to labour and money, he carried off 
in fafety his valuable t red fu re, among which was one of the 
fir(l mafter-pieces of Raphael, a painting of St. John ; to¬ 
gether with liis drawings for Homer, and fuch of the plates 
as wee already engraved. In the courfe of his paffage by 
fea, from Naples to Leghorn, a paffage which carried him 
palt feveral of thofe illands celebrated in fabulous hiftory, be 
experienced a violent ftorm in the verv place where the draw¬ 
ings of Leonardo da Vinci, and thofe of Michael Angelo 
which he had executed for Dante, were formerly loft; and 
the (hip,being unable to weather the ftorm, was driven on the 

fh ores 



Meafuring a Degree of the Meridian in hapland, 189 

mores of Corfica, and wrecked. Tifchbein’s good fortune, 
however, {till attended him, and the drawings were faved. 
Retarded by inch impediments thrown in his. way by the 
waves of the fea, or the arms of the enemy, he was feven long 
months in reaching CafieL where he left his valuable collec- 

• o _ _ 7 

tion under the care of his brother, and repaired to Gottingen, 
to make arrangements for the publication of his work, under 
the infpedtion and with the abidance of the celebrated pro- 
feflor Heyne, with whom he had already correfponded, and 
invited to take a fhare in this important undertaking. 

The German text of this work is from the pen of Heyne; 
and Villers, author of a Commentary on the Philofophy of 
Kant, gives a French tranflation of it. Each number con¬ 
tains fix plates, and the whole when complete will form two 
volumes folio; one for the Iliad, and the other for the 
OdyfiTey. The numbers are to be publifhed in fuch a man¬ 
ner, that one relating to the Iliad and another to the OdyfiTey 
will appear alternately. The firft number contains a fuperb 
head of Homer, after the Farnefian bull; Homer inftruHed 
by the Mules, after a cameo; the apptheofis of Homer, from 
a filver cup ; the rape of Helen, from a farcophagus; the 
heads of the feven principal heroes, from feven antique bufts; 
and the body of Antilochus placed on a car by Neftor, from 
a bas-relief in white marble. 

MEASURING A DEGREE OF THE MERIDIAN IN 

LAPLAND. 

The following extract of a letter on this fubject from M. 
Melanderhieltn, perpetual fecretary of the Academy of 
Sciences of Stockholm, to C. Delambre, member of the 
French National Inftitutc, dated GHober 9th and December 
<2.ad, will fhow what progrefs has been made in this opera¬ 
tion. - 1 

“ The three packages arrived fafe three days ago. , I have 
received the circle, the double metre with the toile, and the 
books. The whoje were in good condition, and had fuf- 
tained no damage by the way. 

6i Since thefe articles arrived, Meffrs. Svanberg, Ofverbom 
and myfelf have been employed in examining all the parts 
of the circle, and comparing it with the complete defeription. 
which you had the kindnefs to communicate to me. We 
have thus obtained a perfect knowledge of the mecha- 
nifm of the inftrument, the ufe of all its parts, and the 
method of making obfervatiqns. As the profpedf from the 
houfe where I refide is confined, I {bail cauie the circle to be 

4 tranfported. 
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tran(ported to the obfervatory of the academy, where I hope 
we {hall be able to make all the obfervations neceftary to 
prove it, and to acquire the habit of tiling it before it is con¬ 
veyed to Tornea. 

“The double metre, the toife, and the volumes, which the 
Inftitute presented to our academy, were alfo in good condi¬ 
tion, and I beg you will prefent mo ft refpefitful thanks to the 
Inftitute both on the part of the Academy of Sciences and 
on my own, 

“ In regard to the meafurement in Lapland, I {hall give 
you an account of every thing hitherto done. Meftrs. 
Svanberg and Ofverbom had no need of affiftants during the 
ftrft journey which they made this year to examine the coun¬ 
try ; but at prefent, when the objedl is to meafure the bafe 
and the angles, they will have occafion lor two able and ex¬ 
pert ones. 

“ In this refpedt I have found every thing I could defire. 
The firft is M. Holmquift, mathematical afliftant at (Jpfal, 
where he has laboured for feveral years in the obfervatory; 
the other is M. Palmier, teacher of mathematics in' the 
univerfity of Abo, in Finland. They are both well acquainted 
with the mathematics and aftronomy, and animated with the 
itrongeft zeal for the fuccefs of the expedition. 

“ Meftrs. Svanberg and Ofverbom returned hither in the 
beginning of Odtober,their firlljourney having been attended 
with complete fuccefs. The only thing wanting, in my opi¬ 
nion, is, that, not with ftanding the ftricleft fearch, they were 
not able to find the northern point of the bafe of 1736. The 
uncertainty in regard to this point is about two toifes. I 
confider this difference as a great defe«?c,as I widled, above all 
things, to have exactly the fame bafe, to render our verifica¬ 
tion more certain and conclufive. They have found all the 

j 

other ftaiions and points of the meafurement of the above 
period. What they have done befides may be reduced to 
the following articles: they have eredted all the fignals ne¬ 
ceffary for continuing the arc, which will extend to lat. 67° 
08' 36almoft 30' beyond that of 1736. They have alfo 
given a peculiar conftrudtion to the fignals, that they may be 
exadlly lure of the point obferved. 1 have fent you the figure 
and defeription of thefe fignals. They have caufed two new 
bbfervatories to be built at the extremities of the arc, with 
huts to ferve as lodging-places during the time of obferva- 
tiorn But all their refearches to find ground proper for a 
iecond bafe have been fruitlefs. We muft be contented with 
meafuring twice the fame bafe as in 1736.. ' 

“ In 



Meafuting a Degree of th& ISTeridian m: JLaptand* lot 

fc In regard to. the degree of longitude, they have found 
four proper ftations on each fide of the bafe, but it has not 
been poffible to extend it further. We Avail therefore have 
but a degree at molt, which in this latitude makes no more 
than about five or fix French leagues. 

iC M, Ofverbom has made fruitlefs attempts to find the in¬ 
termediate fitations which divided into two parts feme tri¬ 
angles a little too oblique* and which are exactly the fame 
as tbofe pointed out in your letter. I fuppofe that the aitro- 
nomers of 1736 did every thing in their power to have their 
triangles as convenient as poffible. Like M. Ofverbom,they 
mu ft have found infurmountable obflacles in the mountains 
and forefls. 

66 If no unexpedled incident retards their journey, Mefirs. 
Svanberg and Ofverbom expect to let out for Lapland to¬ 
wards the middle of January next. By thefe means they may 
employ the months of February, March, April, and even part 
of May, in meafuring the bafe on the river Tornca, fince tiie 
ice feldom thaws in that country before the end of May A 

From the conclufion of this letter it is to be prefumed 
that the Swedifh aftronomers are now on their way to Lap- 
land. To form a juft idea of the zeal and courage which 
their enterprife requires, nothing is ncceffiiry but to read the 
work pubiifired in 1738 by 'Maupertufs under the title of 
Figure de la Terre determinee par les Obfervations falter an 

Circle Polaire; and particularly page 51, where an account 
is given of the meafurement of the bafe, begun on the 21ft of 
December 1736, and finiffied the 27th of the fame month. 
It is here feen that Mefirs. Svanberg and Ofverbom propofe 
to devote a much more confiderable time to this operation, 
in order that no doubt mav remain refpeiTing the corredtnefs 

• J * O' 

of it. The angles which they mean to obferve at the two 
extremities of their bafe, between fignals placed in the very 
fame points as thofe of 1736, will perhaps enable them to 
find more exactly the northern term of the old bafe. At all 
events, what ought to leffien the regret of M. Melanderhielm, 
as well as ours, is,that the triangle on this bafe was (iterated in 
the manner moll favourable for making the diftance between 
Avafka and the fouthern term independent of the fmall. 
errors unavoidable in the meafurement of angles. The cafe 
is nearly the fame with the’ fecond triangle; fo that the 
didance between Avafka and Cuituper may, like that of 
Avafka from the fouthern term, give refults as certain and 
as concltifive as the direct companion of the bafes of 1736 
and i8ot. 

♦ 

.ANTI- 
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ANTIQUITIES. 

The conqueft of Egypt has enriched this country with a 
number of antienl and rare monuments; fome of them 
very entire, and of the higheft and moft undoubted anti¬ 
quity. We fome time ago announced* that the French, 
in digging up the earth at Fort Elleve, near the Bogar of 
Rofetta, had difcovered a black granite -containing infcrip- 
tions in Greek, in the vulgar language of the time in which 
it was executed, and in hieroglyphical characters; and which 
infcriptions, on an examination of the Greek one, appeared 
all to contain one decree of the Egyptian Priefts in honour 
of Ptolemy Epiphanes. We are happy to announce that 
colonel Turner lately brought this valuable monument fafe 
to England in his majefty’s (hip Egvptienne. It may be 
eonfidered as a treafure to the learned of Europe; for, though 
the French had brought home impreffions taken from it by 
different proeeiTes, it is not poffible that with thefe fo much 
could be effected towards a complete trandation as by a -view 
of the (tone itlelf. The decree being the fame in all the 
three characters, it is not an unreafonable hope that the 
Greek copy will lead to a thorough underftanding of the 
Coptic, and both to fome knowledge of the hieroglyphical 
manner of writing. Should this be accomplilhed, what a 
field for refearch is opened ! Upper Egypt prefents to the 
aftonidied traveller the fuperb remains of immenfe palaces 
and temples filled with thefe characters; even the rocks 
in fome places are covered with them, and they are found 
throughout the country from the mouths of the Nile to the 
herd ers of Ethiopia. Let us fuppofe for a moment we could 
decypher and explain them, what an interefting volume 
would Egypt unfold to the hidorian, the antiquarian, and 
philolopher ! We humid become acquainted with the hiftory 
of the fir ft ages, now involved in impenetrable darknefs; we 
fhould view the facred writings and thefe venerable monu¬ 
ments explaining away the myftical descriptions and expref- 
(ions of each other, and fee the laboured hypothecs of manv 
a learned man giving way on all ddes and tumbling into ruin.' 

CHEMISTRY. 

By fome recent experiments of C. Thenard it appears, that 
what has been for fame time eonfidered as a peculiar acid, 
under the name of the zoonic, ?s nothing but a peculiar com¬ 
bination of acetous acid with animal matter. 

Some of the foreign ehemifis have announced that the fup- 
pofed new metal, made known fome time ago by Klaproth 
tinder the name of tellurium, turns out to be only regulus uj 
antimony. 

* Philofophical Magazine, vol. viii. p. 94 and vol. ix. pi 141. 



E 193 ] 

XXXVI. On the Fujion of Malleable Iron with various Kinds 
of Glafs; being a Continuation of the Examination of 
C. Clouet’s Procefsfor making Caft Steel. By David 

M'ushet, Efq. of the Calder Iron Works*. 

C*. CLOUET, in his refults of experiments upon iron and 
ftee], Hates, that a particular modification of iron is formed 
by fufing malleable iron with glafs; and infers, that this 
change is effe&ed by the combination of a fmall portion of 
the glafs with the metal. & 

In my laft communication I had occafion to remark, that 
the mixtures there fufed in contact with malleable iron en¬ 
tered into fufion a cotifiderable time before the iron. It ap¬ 
peared, therefore, fufficiently obvious that a perfect glafs was 
formed before any difpofition to fufion was indicated on the 
part of the iron. Reafoning in this manner, I could diftin- 
guiffi no difference of fituation betwixt iron expofed in contact 
with a glafs formed by an union of clay and lime, and be¬ 
twixt the fame fubftance expofed to fufion in contact with 
window or bottle glafs. 

If an alteration of quality is effefted, and this as being the 
confequence of an affinity exerted upon the glafs by means 
of the iron, then it appeared probable that the affinity would 
exert itfelf in both cafes, and be produdtive of fimilar efFedts. 
In ffiort, fince the carbonate of lime had failed in forming 
Heel, it was conceived that the refults of the fame iron fufed 
in contact with glafs, would be analogous to thofe obtained 
with a mixture of iron, lime, and clay. _ 

The following experiments are fekdled from a great variety 
performed to afcertain this point. 

Exp. I. Fragments of the fame Swediffi iron for- Grains, 

merly ufed - - - - 1312 
Bottle glafs - 1312 grains. 

From this mixture was obtained a very perfect fufion, 
accompanied with a denfe, fmooth-fkinned button of 
iron, which weighed - - - 1293 

Loft in fufion 20 v 

-77 part of the original weight of the iron. The 
u 

fra&ure of this button pofTcfTed a fmall regular grain of a 
light blue colour, more refembling the original fracture of 

* Communicated by the Author. 

~Vol. XII. No.47? N 
April 1802* 

equal to 

the 
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the iron than any formerly obtained. One-half of the piece 
drew eafily into fhape, arid formed a folid handfome ban 
This was fubjedted to various tells, in all of whieh it exactly 
refembled the produdts obtained with the clay and carbonate 
formerly defcribed. 

The glafs in this experiment, when compared with a mafs 
of the fame fufed per Je, was of a darker green colour, poffeffecf 
of an additional {hade of amber. 
■ Exp, II. The fame experiment, attended with fimilar re- 
{hits, was performed with equal portions of matter, a;nd a lofs 
of -g-bth part fuflained. Grains*. 

Exp. III. Fragments of the fame Swedifii iron - 1103 
Bottle glafs - 551 [grains. 

The refult in %o minutes was a finely formed button, 
weighing - -a - 3090 

Lofs, equal to yTth part, 13 
This experiment was performed to afcertain if the quality 
of iron was affected by a rkdudtion of the vitrid matter* 
Nothing materially different as to quality could be inferred* 
The fradture of the button approached to a regular cryftal- 
lization, in which forne very perfect cubes of —.th inch upon 
the fide were formed. Grains. 

Exp. IV. Fragments of Swedifii iron - 875 
Bottle glafs - 1750 grains. 

There refultedfrom this mixture a very perfect fufion, 
accompanied by a very beautifully cryftallized button 
of metal, weighing - - S60 

Loft in fufion 15 

equal to —yth part of the original weight of the iron. The 
5 ® t;o 

fracture of this product prefented groups of large flat granu¬ 
lated cryftals refembling in point of colour No. 3. One-half 
of the button forged with every appearance of foftnefs and 
malleability, and formed a-folid baF. In fubfequent tefts, no 
fhade of diftindtion could be found betwixt this and the qua¬ 
lity of the three former refults. 

It would therefore appear eonelufive, that Swedifii iron, by 
fufion with bottle glafs, forms a fpecies of cajl malleable iron 
exactly fimilar in its appearance and properties to that for¬ 
merly obtained when carbonate of lime and argil were ufed. 
It is further inferable that the refulting products are not ma¬ 
terially afiedted by various proportions of glafs, feeing that 
an equal portion, a half, and even a double portion, by 
weight, to the iron, were produdtive of no perceptible altera¬ 

tion* 
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lion. Neither does it appear that the quantity of deficient 
metal is in the ratio of the quantity of glafs employed. Grains. 

Equal portions of glafs and iron. Lofs in metal 63*5 
Ditto ditto Ditto - 85 
Glafs half the weight of iron. Ditto - 85 
Glafs double the weight of iron. Ditto - 58*3 

Average lofs equal to 

Exp. V. Swedifh iron - * - 
Flint glafs pounded - 900 grains. 

This mixture was expofed to a pretty high heat, which 
effected a very perfect reduction. The cdafs was fmooth 
and denfe upon the furface. The button of iron 

1 

73-AV 
Grains. 

9OO 

Loft in fufion 43 
equal to ~ th part of the original weight of the iron. One- 
half of this button drew pleafantly into fhape, and formed a 
found bar, which, when fubjedfed to various trials, indicated 
none of that want of tenacity defcribed by Clouet, but in every 
fefpedl refembled the qualities of metal defcribed in my two 
laft communications. The glafs obtained in this experiment 
was of a greenifh blue lead colour, a little trail (parent when 
broken into thin fragments. Beneath the button of iron I 
found a fmall mafs of revived lead which weighed 133 grains* 

equal to ~rth part of the weight of the flint glafs. . 
O o’ vJ 1 3.1 n s © 

Exp. VI. Swedifh iron - - 35°° 
Flint glafs or 1750 grains. 

The mixture was expofed for an hour to a violent 
heat. A fufion was obtained, and the button of metal 
weighed - - 3380 

Loft in fufion 120 

equal to —~~th part of the original weight of the iron. This 
29io 

produdf was cut into two pieces, one of which was drawn 
into a folid bar, under a pretty bright red heat. It after¬ 
wards flood hammering, with caution, at a welding heat, but 
was fo completely red-fhort that it would not turn at any 
fhade above a faint red. The fradfure of this bar, when cold, 
was partly granulated and partly filky fibrous, of a very light 
colour. The glafs approached more to a perfedf green than 
that of No, V; ftill, however, faintly tinged with a fhade of 

N 2 leach 
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lead. Under the iron was found of revived lead 378 gram'% 

equal to -~th part the weight of the flint glafs. „ . 
* 4^ 1 0 0 Grains. 

Exp.Nil. SwediHi iron - 88S 
Crown window glafs - 883 grains. 

From this mixture refulted a very complete fufion. 
The metallic button was minutely but regularly cryf- 
tallized upon its upper furface. I found ft to weigh 868 

Loft in fufton 14 

equal to ——th part the original weight of the iron employed. 
53tT5- 

The fraCture of this metal was ft 1 very white, parting in la¬ 
minae,’'deftitute both of fibre and grain. This appearance 
was quite new, and more like zinc than any fraCture of iron 
I had ever before feen. Suffice it to fay, that when fubjected 
to trial its quality was precifely the fame as found in the 
former refults. The glafs was light green, refembling that 
of No. III. Grains. 

Exp. VIII. S wealth iron - - 560 
Window glafs double in weight, or 1120 grains. 

This mixture was reduced to a perfect fufion, and a 
eryftaliized button'of metal obtained marked with 
various prifmatic fbades. It was found to weigh 553 

Loft in fufion 7 
equal to gdgth part the weight of the iron. The fracture of this 
button was granulated, and in point of appearance and luftre 
differed confiderably from No. VII. It drew, however, eafily 
into ffiape, and felt foft and very ductile under the hammer. 
I ventured to double-weld the end of the bar; which it flood 
pretty well, a few edge cracks excepted. The glafs was of 
a blueifh green caft, abounding with waving lines of a faint 
garnet colour. Thin fragments, however, difplayed a graffy 
green, confiderably t rani parent. 

It feems decifive, from thefe experiments, that the quality 
of the metal obtained by the fufion of hot le glafs, flint 
glafs, and crown glafs, with the fame quality of iron, was 
productive of exactly fimilar refults to thofe defcribed in for¬ 
mer papers, where Swediih iron was ufed with various pro¬ 
portions of argil and carbonate of lime. None of thefe pro¬ 
ducts exhibited any properties of free!, but all of them eon- 
ftderably altered. The caufe of alteration (till'remains to be 
developed. If glafs has an affinitv to iron, this muft have 
been, exerted in all thefe fufions alike, whether the glafs was 

introduced 
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introduced already formed into the crucible, or afterwards 
produced by the fufion of one or more earths. In all, fimilar 
deficiencies of weight have been experienced. This accords 
■not with a combination of glafs, which ought to have added 
weight to the refults. 

Id aving thus minutely hated the refults of various experi¬ 
ments here detailed, and claffed their qualities with that of 
others obtained by different mixtures, and communicated in 
two former papers, I fhall next exhibit fome experiments 
with Britifh cold-fhort iron, wherein fome refults approach 
very nearly to that defcription of cajl malleable iron defcribed 
by Clouet as combined with glafs, and incapable of diftend- 
ing under the hammer. Grains. 

Exp. IX. Britifh cold-fho'rt iron - - 1750 
Bottle glafs - 175° grains. 

There resulted from the fufion of this mixture an ele¬ 
gantly cryftallized button of iron, weighing - 1663 

Loft in fufion, equal to —^th part, 87 

This button, without being broken, was put under the ham¬ 
mer, but would not draw into lhape at the lowed; red heat. 
Again this was repeated as follows : Grains. 

Exp, 'A. Britifh cold-fhort iron - - 3500 
Bottle glafs - 35°° grains. 

A very perfect fufion alfo refulted from this mixture. 
The button was lefs perfectly cryftallized, and weighed 3320 

Loft in fufion, equal to —-th part, 180 
19to 

This mafs was alfo found to be utterly incapable of 
diftenfion under the hammer at any degree of heat. 

Grains. 

Exp. XI. Britifh cold-fhort iron - - 875 
Bottle glafs - . 873 grains. 

Another elegantly cryftallized button was here ob¬ 
tained, which weighed - - 831 

Loft in fufion, equal to —yth part, 44 

This button was as incapable of hammering and diftenfion 
as the former. The accuracy of thefe refults may be inferred 
from the refpe£tive deficiencies of the weight. The quality 
of the whole feems to be nearly that defcribed by Clouet. 

* " Grains. 

Exp. HU. Britifh cold-fhort iron - - 875 
Bottle glafs - 437*- grains, 

N 3 A very 
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r Grains, 

Brought over 875 
A very fine cryftallized button was obtained from this 
mixture, which weighed - 808 

Loft in fufion, equal to T*Tth part the weight of iron, 67 
The fracture of this button was completely deftitute of grain, 
laminated, fmooth, and of a filvery white colour. With 
much caution one-half of it was drawn into a final! bar; but 
in endeavouring to form it into a point, it became loofe, and 
incapable of further diftenfion. It felt confiderably harder 
under the hammer than the produdfs from Swedifh iron. 
This refult, upon the whole, was more dudlile than any of 
the former, and the quantity of dial's ufed lefs- Grains: 

Exp. XIII. Britifh cold-fhort iron - - 875 
This was expofed per Je to a very high heat, and a 
perfect button of metal was obtained covered by a thin 
film of brown glafs. The iron weighed - 805 

Loft in fufion, equal to —7th part the weight of iron, 70 

This button poftefted a brilliant, fiat, granulated fradfure. 
One-half of it was drawn into a very ftolid bar poffeffing duc¬ 
tility and foftnefs in an eminent degree. The quality of this 
iron was fo completely cold-ftiort before fufion, that a ftout 
bar of it was eafily broken by a blow from a hand hammer. 
It now poftefted the oppofite extreme of red-fhort, and was fo 
pliant when cold, that a bar nearly ths fquare folded clofe 
by the eompreflion of the vice, and afterwards opened fairly, 
find was bent backwards and forwards feven times before it 
cracked. Grains. 

jExp. XIV. Britifh cold-ftiort iron - - 500 
Bottle glafs - 1000 grains. 

A very beautifully cryftallized button was obtained by 
the fufion of this mixture, which weighed - 473 

Loft in fufion, equal to —th part of the weight of iron, 27 

The fracture of this iron cdfp laved a double row of very perfect 
cubes inferted in each other. The colour was a filky light 
blue, not lo dazzling as in the former experiment. One-half 
of this button was fmooth filed upon the fracture, and forged 
at a low heat, to endeavour, if poflible, to obtain a folid bar, 
It however cracked confiderably, and became loofe and ftialy. 
ft he hardened frahlure poftefted a flat, crowded, indiftindl 
grain, of a dazzling filvery colour; the furface turned up a 
gray fpotted fhale, refembling that of caft fteel. 

It 
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It would appear from thefe experiments with bottle glafs 
and Britifh cold-fhort iron, that a quality of call; malleable 
iron is obtained, different, in general, from the produCts ob¬ 
tained with Swedish iron; that the leaft duCtile iron is formed 
when equal portions of glafs and iron are ufcd; and, that the 
mod duCtile (late refults from filling the iron per fe. 

It cannot, however, be inferred from this, that the general 
want of cluCtility is owing to a combination of glafs with the 
iron, feeing that when Swedifh iron was employed under 
ftmilar circumftances no want of ductility was perceptible; 
I would rather infer, that the difference betwixt the fufed re¬ 
fults was charaCteriftie both of the fpecies of the iron and the 
nature of the manufacture. 

The following experiments were performed with flint and 
window glafs, to prove whether any part of the difference, in 
point of quality, arofe from the nature of the glafs ufed. 

Grains. 

Exp. XV. Britilh cold-fhort iron - 873 
Flint glafs - 875 grains. 

The metallic button r.efulting from this fufion was 
denfe and very fmooth fkinned, entirely free from 
traces of cryftallization. It weighed - V 792 

Loft in fufion, equal to —;th part, 83 

The fraCture of the button was compofed of large facets, 
bright, and inclining to a cubical ftruCture. One-half of the 
button drew into a loofe fhaly bar, confiderably cracked upon 
the edges. In point of quality it refembled produCts XII 
and XIV. A button of foft lead was found beneath the iron 

weighing J33 grains, equal to —7- part the weight of the 

glafs. 
Exp. XVI. Britifh cold-fhort iron 

Flint glafs f, or 1750 grains. 
A perfect fufion of this mafs was obtained in an hour. 
The metallic mafs weighed 

Grains. 

35°° 

33*7 

Loft in fufion, equal to —7th part, 183 
1 3to 

The fraCture of this button was a mixture of granulated cryf- 
tals, and bright laminated facets, fomewhat inclined on edge. 
The half of the button drew into fhape, and formed a bar 
fomewhat loofe and cracked. Upon the whole, the differ¬ 
ence betwixt XII, XIV, XV, and this, was fcarcely per?- 

N 4 ceptible* 
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The quantity of revived lead amounted to JLth 
6 At 

part the original weight of the flint glafs*. Grains; 

Exp. XVII. Brillfh cold-fhort iron - - 875 
Window glafs - 875 grains. 

From this mixture, in half an hour, was obtained a 
line fufion accompanied by an elegantly cryftallized 
metallic button weighing - 836 

Loft in fufion, equal to —~ th part, 39 
22T3T 

The fracture of this button was compofed of irregular cubes 
inferted in each other. A bar forged from the half of this 
button was loofe, and cracked in the edges. Its quality was 
much akin to Exp. XVI. Grains. 

Exp. XVIII. Britifis cold-fhort iron - - 500 
Window glafs - 1500 grains. 

The button obtained from a fufion of the mixture 
weighed - 453 

Loft in fufion, equal to yg-^-th part, 47 

The quality of the metal now obtained was equally incapable 
of being forged as that in Exp. IX and X. 

From the nature of the reftdts of thefc experiments it can¬ 
not be fatisfaCtorily concluded that even the fufion of Britifh 
cold-fhort iron with glades is uniformly productive of the 
fame quality of metal. But it may be fairly deduced that it 
invariably is productive of a caft malleable iron, harder and 
much leis ductile in every particular than the refults from 
Swedifti iron fimilarly treated. 

The moft probable caufe of this irregularity of quality in 
the cold-fhort iron I conceive to be cryftallization. In the 
bar, this quality of iron always prefents cubes more or lefe 
diftinCt. When fufed, and allowed to cool under the eir- 
eumftances neceflary to produce this effeCt, a large perfectly 
cryftallized fraCture is the confequence. This does not in¬ 
variably happen ; but in two experiments out of three, I have 
found it to be the cafe. In a button of 10 to 1200 grains, 
thefe cubes are found meafuring a full quarter of an inch 
upon the facet; and fueh fometimes has been the degree of 
divifion of the fluid, and a confequent perfeCt cryftalliza- 

T' In this paper I have repeatedly ftated the fa£t of oxide of lead being 

revived when no carbonaceous matter (that in the iron excepted) was 
prefent. I fhall pafs over any inference to be made from this circumiiance, 

until a fubjett more immediately connected with this curious fadt is brought 
forward in its proper place. 

tion. 
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tion, that they appear to have to each other a very flight 
bond of union. It appears therefore to me obvious, that 
when a mafs fuch as is now defcribed is put under the 
hammer, the parts will tend to repel each other, unlefs that 
precife degree of heat could be afcertained which would co- 
alefce the eryftals without either parting or difftpating them. 

In thefe experiments four various fractures of calf malle¬ 
able iron have been obtained : regularly granulated, more or 
lefs, on edge : laminated, parting fomCtimes entire* at other 
times in large flat facets: cubical, more or lefs perfect: 
mixed, compofed of the former three. 

The firft of thefe, except in one in fiance, was peculiar to 
the Swedifh iron; the fecond were common to both; the 
third peculiar to the cold-fhort iron, one inftance excepted ; 
the fourth was commop to both. Gn ns. 

Exp. XIX. Britifh cold-fhort iron - - 
Kilkenny marble - 875 grains. 
Stourbridge clay (old) pot 875 grains. 

A beautiful fmobth-fkinned button was obtained from 
a fufion of this mixture, which weighed - 8^ 

Loft in fufion, equal to —j-th part the weight of iron, 62 
1 4 T 6 

This button fplit in circular laminae, and exhibited, fin fome 
refpedts, an entirely new appearance. It forged with more 
facility than any of the buttons obtained with glafs, and was 
now uncommonly tough when cold. Grains. 

Exp, XX. .Britifh cold-fhort iron - - 300 
Kilkenny marble - 750 grains. 
Stourbridge clay (old) pot 750 grains. 

A very perfect fufion was the refult of this expofure, 
accompanied by a very fmooth button of metal, on 
which were imprefled fome faint traces of the ufual 
cryftallization. It weighed - » 468 

equal to 
1 c JtO 

Loft in fufion, 33 

th part the original weight of iron. The frac- 

ture of this was poffeffed of a regularly granulated form, the 
eryftals flat, and placed confiderably on edge. It did not in 
the leaft refemble the former product, but in forging afforded 
no mark fufficient to diftinguifli any difference betwixt their 
qualities. 

In all thefe experiments we invariably find that the change 
upon the quality of the iron is great. Fufion invariably com¬ 
municates a great degree, of red-lhortnefs to all qualities 5 but 

with 
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with cokl-ffiort iron, the extent of the change is by far the 
moft contiderable. Its lofs by weight is alfo much beyond 
that fuftained by Swedii'h iron. 

I meant to have inferted a few experiments with iron un¬ 
commonly red-fhort; but the number already adduced will, 
T am afraid, have the appearance of prolixity. Suffice it to 
lav, that I have obtained data fufficient to be able to prole- 
cute, with fome hope of faccefs, an inveftigation of the caufes 
of red- and cold-ffiort properties in malleable iron. I (hall 
conclude this fubjed with the following remarks :—Iron fufed 
with window giafs always- has its upper furface impreffed with 
a beautiful cryftallization, often coloured. This circumftance 
never takes place when flint giafs is ufed. When bottle 
giafs is ufed, the crystallization is not fo frequent, and fel- 
dom fo perfed, as with window giafs. Cryftallization is ftill 
kfs frequent, and lets perfed, when a mixture of clay and 
lime is employed. When carbonate alone is fufed with iron, 
the fame want of crystallization takes place as when flint 
giafs is ufed. 

The fufion of malleable iron is productive of the disen¬ 
gagement of an elaftic fluid, the efcape of which, I am in- 

. dined to think, is one of the chief caufes of the alteration of 
its quality. In moft cafes, when the cover was ftruck off 
while the matter was ftill red-hot, a burft of whitifh blue 
flame iffued from the mouth of the crucible. In others, 
where, the fufion had been of (hort duration, or lefs per fed, 
the upper furface of the giafs became covered with thin trani- 
parent bubbles, each of which appeared filled with a dull 
lambent blue vapour. Thefe were eaflly perforated with a 
pin point, and a flight explofion was heard from each, ac¬ 
companied by a momentary combuftion. Ill burning, this 
fubltance refembled hydrocarbonate *. 

Experiment, which was omitted in the former commu¬ 
nication, to prove that the carbonic acid was neutral in the 
fufion of iron, or at leaft was not produdive of fteel. 

Grains. 

Italian raw marble - - 600 
Steel oxide, from the tilt anvil block - 50 

This mixture was reduced to a fine powder, and completely 
triturated, it was then introduced into a Stourbridge clay 
pot, and expoled to a heat fufficient to jfufe it. When cold, 

TL his fa£t may lead to a more fimple explanation of the formation of 

inflammable air than that adopted by Dr. PrieOley or Mr. Cruikfhank. Bar 

iron with a mixture of glals, without the addition of carbon or its acid in 
lime, are here productive of an elaftic fubftance pdJTeffed of ftmiiar pro¬ 

perties as that obtained in their experiments. 

t?ie 
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tile vitrid mafs was minutely examined, but no metallic 
globule Was vifible. The mixture before fufion was mag-* 
netic, owing to the oxide. This property was now en¬ 
tirely loft. / 

The heat of this experiment was uroed moderately, that 
time might-be given for the exertion of any affinity, if fuch 
exifted, betwixt the iron and the carbonic acid, or betwixt 
the oxide of iron and the carbonaceous part of the acid. No 
portion of metal being revived, I conceived this a moft con- 
elufive proof of the nondecompofition of the carbonic acid. 

XXXVII. Hiftory of AJlronomy for the Year 1801. By 
Jerome Lalande. 

[Concluded from p. 121.] 

M . BODE, of Berlin, has publiffied the laft part of his 
large Celeftial Atlas in twenty fheets, which contains all the 
old conftellations, with feveral new ones, and fome thoufands 
of ftars, with which I furnifhed him ; an immenfe labour, of 
which the aftronomers had need. This beautiful work may 
be procured at the College de France. 

On the 27th of September the Helvetic republic adopted 
the French meafures. This is the firft of the European ftates 
which has been fenftble of the importance of this univerfal 
meafure to the general good of civilized nations. 

Guglielmini, of Bologna, has made three new experiments 
on the fall of bodies, to prove the rotation of the earth : he 
has found the fame deviation from the fouth within a line, 
though it is not given by theory ; but the deviation from the 
weft he has found as it ought to be. Preparations are making 
for obfervations of the fame kind at Hamburgh from the 
tower of St. Michael, at the height of 336 feet. 

The obfervatory of Cadiz, during feveral years, has fur- 
niffied us with a feries of important obfervations; but for 
fome time it has been neglected. General Mazzaredo has 
caufed a new one to be built in the Ifle-de-Leon, and he has 
attached to it four aftronomers, officers in the navy—Rodrigo 
Armefto, Maximo-Lariva Aguero, Julian Canela, and Jo- 
feph Cuefta, who have refided there four years. For ten 
vears paft, a nautical almanac has been publiffied in Spain. 
\ hope navigation and aftronomy will be benefited by it. The 
telefcope 25 feet in length, made by Dr. Herlchel for 
Spain, will be fent off in the month of January; and Du¬ 
pont will go to Spain to mount it. 

M. Travaffos, 
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M. Travaffos, fecretary of the Academy oi Lifbon, ha* 
fent ine obfervations by M. Ciera, which have confirmed 
the longitude of that ciiy 5 the Nautical Ephemerides pub- 
liihed to 1803, and various works of the Portuguefe Academy, 
of which we had no idea, and which the National Inftitute 
of France received with much intereft. This negotiation 
was conducted by the chevalier d’Aranjo. 

Aftronoiny was long in a languifhing condition in the 
Batavian republic: M. Fokker has eftabliftted, at his own 
expenfes, an obfervatory at Middleburg; he has purchafed 
internments, and fent us feveral obfervations made between 
1797 and 1801. M. Fokker, during the revolution of 1795? 
was member of the committee of public fafety, and at that 
time obtained a tower in the abbey; but the revolution of 
the 12th of June 1796 interrupted his plans for the improve¬ 
ment of the obfervatory. Fie is now engaged in the finance 
department of Zealand; but his fpare time is employed on 
aftronomy, and he has fent me feveral interelting observa¬ 
tions. 

In Germany aftronomy continues to be cultivated with 
great affiduity. Baron Von Zach’s tour to Bremen and Li- 
Henthal has produced new activity; and the fociety formed 
for the purpofe of fearching the heavens are ftill occupied 
with that object. He obferves the moon with great diligence ; 
and gives me reafon to hope, that I {hall fee next fummer a 
part of the German aftronorners; aflemhle in an aftronomical 
congrefs at Gotha, as was the cafe in 3798. Amidft the 
horrors of war, the French aftronorners fignalized their zeal 
for aftronomy. General Moreau, being at Cremsmunfter, 
where there is a celebrated obfervatory, caufed a bill to be 
polled up denouncing the punifhment of death againft every 
perfon who fnould be guilty there of any depredation 5 and 
neither the obfervatory nor the convent of the Benedictines 
iuftained any injury. It is flattering to the French to have 
officers who diflinguifli themfelves by a tafte for the fciences. 
It will no longer be Paid that military men, in eonfequence 
of their fituation, are ignorant and ferocious. 

The Academy of Peterfburgh has requefted an obferver, 
but B urg and Warm have been retained by their fovereigns; 
and this beautiful obfervatory is ftill ufelefs, notwithftanding 
the number of excellent internments with which it is fur- 
nifti ed. 

C. Henry has had the fatisfadtion of crcHing the large 
nmral quadrant by Bird, and of making fome obfervations 
with it. 

The irregularity in the degrees of the earth hitherto mea- 
fured. 
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fared, gave reafon to fuIpeel fonie error in that of Lapland 
meafured in 1736^ M. Melanderhielm, therefore, has ob¬ 
tained permiffion from the king of Sweden to undertake a, 
new meafurement. In the month of April Meflrs. Ofverbom 
and Swamberg let out for Tornea, where they eredfed fignals 
and built fmall observatories. When the ice on the river is 
thawed, they will meafure a bale with the rules lent them 
by the Inftitute. A multiplying circle, made at Paris by 
Lenoir, will ferve them in the fpring for meafnring the 
angles ; and next fummer we fliall have the folution of this 
old difficulty. 

M. de Mendoza, a Spaniffi officer, has published two larse 
colledlions of tables; one at Madrid, in 1800, entitled Gal- 
leccion de Tab las; and another at London, m the month of 
April 1801, which contains tables for the reduction of di¬ 
fiances by the addition of five natural numbers: he has made 
a new ufe of the verfed fines, which renders numerical opera¬ 
tions fhorter and eafier. Thefe tables confift of 407 pages 
quarto. 

M. Garrard has publiffied tables in thirteen pages only ; 
but his method is neither fhorter nor fo accurate. 

Mr. Vince, an able Englilh aftronomer, has publiffied the 
fecond volume of a large treatife on aftronomy. 

The lie reo type tables of logarithms, publiffied by Finn in 
Didot in 1795, have been again corrected. M. Vega, who 
has caufed to be printed in Germany the largeli collection 
extant, has verified the French tables, and fent us feveral 
faults, which are going to be corrected : in all probability 
they will he the laft, and we may depend in future on correct 
tables. This is a great benefit for calculators, who have 
fo'metimes loft whole days in reviling calculations, which 
did not agree, in confequence of an erroneous figure. 

But as the fmall manual tables are molt frequently em¬ 
ployed, I have caufed them to be printed in ftereotype: fe¬ 
veral perfons have corrected them; and in three months I 
can give ail calculators the moft correct, moft convenient, 
and moft elegant edition that has ever appeared. 

C. Verniquet has finifhed the engraving of his large plan 
cf Paris in 72 (heels on a fcale of half a line to the toile, 
which in corredtnefs furpaffes every thing of the kind. 

A pro]eft was long ago formed and undertaken for making 
a lunar globe reprefenting all the mountains and craters. 
Mr. Ruflfel has aceomplifhed this object in England: his 
lunar globe, mounted on an ingenious Hand, exp relies all 
the circumftances of the moon’s libration, and fhows that 
body as ffie ought to appear in the different petitions of the 
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earth and moon., as well as the variations of the equator ami 

orbit. . ... ■ ... ' ' ? 
M. Philippides, bom at Mount Pelion in Theftaly, who 

attended the courfe of aftronomy at the College de France 
in 1794, and who is now at Jafli with the hofpodar of Mol¬ 
davia, propofes to publilh in Greek the Abridgement of my 
Aftronomy: he has already publilhed various works, for the 
purpofe of endeavouring to propagate inftfuHion in his 
country. 

Three-fourths of the two laft volumes of Montucla’s Hif- 
tory of the Mathematics are printed. This work will con¬ 
tain the hiflory of aftronomy, optics, and navigation; to 
which I have been obliged to make great additions in confer 
quence of the too premature death of the learned author. 

M. Von Murr, of Nuremberg, who has manufcripts of 
Regiomontanus, the firft reftorer of aftronomy before 1500, 
has caufed a page to be engraven, an exa£l fac-fimile of the 
character of the manufeript: he offers to fell thefe manu- 

for 2400 francs; they would be a treafure to a large 
• ■* 
aftronomical poems of Ricarcl, Lemiere, and Fontanes, 

had before fhown how far a view of the heavens is capable 
of exciting poetical enthufiafm. C. Gudin has again proved 
it by a poem, which contains both the hiflory of aftronomy 
and a defeription of the heavens, and which displays as muefi 
corre£tnefs as elegance. 

This year geography alfo has made confiderable progrefs. 
Tranchot is conftructing a map of the four united depart¬ 
ments on the fcale of a line to too toifes: a furvey is taking 
of the country between the / dige and the Adda, Piedmont, 
Swabia, and Swiflerland ; and the minifter at war caufed the 
details to be inferted in the Moniteur of Auguft 14. 

C. Henry, who has been invited to Munich to conftruH: the 
map of Bavaria, informs me in a letter that the topographical 
part is in great forwardnefs ; a bafe of 21,649 metres or t 1,108 
toifes has been meafured : it is the longeft ever meafured. 
The large triangles around the capital are already in part 
clofed. There are fome the fides of which will be from 
15 to 20 leagues, and even more. He has already fwept 
the horizon feveral times with his circle, and with aftonifhing 
precifton. The laft fweep was compofed of fix angles; the 
fum of which when reduced was not in excefs, but 8-ioths 
of a lecond in 360 degrees; and yet the circle he ufed was 
not very good. To make up as much as poffible for what 
may be wanting in regard to precifton, he multiplies his ob- 
lervations: he never makes lefts than 15 conjugate obferva- 

4 tions. 
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fiohs, and he often carries the number to 20, The triangles 
which Caffini alfumed in the neighbourhood of Munich arc? 
badly chofen, and the meafurement of them is very incor¬ 
rect. Without employing his triangles, Henry has already 
difpofed a feries of 14 triangles, the meafufe of which will 
give us that of an arc of the meridian of fomewhat more than 
a degree : he hopes that it will hill be poffible to prolong this 
arc, which will pafs at a little diftan.Ce from Ingoidfiadt, and 
which will afcertain the portions of a part of Germany. The 
travels of baron Von Zach and feveral of his co-operators' 
have alfo fupplied us with new information and new pofi- 
tions, which will improve the geography of Germany. Co¬ 
lonel le Cocq continues his map of YVefiphalia. 

Baron Von Ende, member of the fupreme council of ap¬ 
peal at Cette, has publithed a volume 011 the determination 
of feveral places in Lower Saxony : it is filled with obferva- 
tions and calculations. 

The geography of diftant countries has affumed alfo a new 
activity. Captain Baudin, whofe voyage of dil’covery 1 before 
announced, left the Canaries on the 24th of November, and 
the Ifie of France on the 22d of March. We have reafon to 
hope that he has already made interefiing difcoveries in New 
Holland ; the only country of the earth which is almoft un¬ 
known to us, though it is 2000 leagues in circumference,, 
Bernier, the aftronomer who accompanies him on the expe¬ 
dition, a man of intelligence and courage, leaves nothing to 
be wifhed for on that head. In the month of June the 
French government granted paffports to the Englifh vefiels, 
the Invefiigator, captain Flinders, on the point of proceed¬ 
ing on a voyage of difcovery to the South Seas, and to the 
Lady Nelfon, commanded by lieutenant Grant, who is to 
accompany the Invefiigator, in exploring the coafts of New 
Wales. 

C. Deguignes jun., arrived from China, where he refided 
from 1784 to 3797^ will, in all probability, when he pub- 
lifhes the journal of his voyage, give us fome information 
refpeCting that beautiful part of the world. 

Baron Humboldt, an enlightened and intrepid philofopher, 
has gone to South America, where he has travelled 1300 
leagues in the deferts, with great labour and amidft terrible 
dangers, to make us acquainted with the geography and na¬ 
tural bifiory of thofe countries which are (Till new to us. 

M. Deferrer fras fent me obfervations which give the pofi-* 
tion of Natchetz in Louifiana, and of Guaira in South Ame¬ 
rica; for the former, lat. 310 33' 48", difference of meridian 
6h if 2jG; and for the latter io° 36'4Q'7 N. and 4h 37$ 11", 

C. Nonet 
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C. Nouet has fent 11s from Egypt an almanac calculated 
for that country, and feveral pofitions of cities even in Upper 
Egypt, notwith handing the climate, the dangers, and incon¬ 
ceivable labour which fuch obfervations require. The value 
of the degree is 56,880 toifes; the Egyptian ftadium 711 
feet; the Egyptian cubit 21-33 inches; the Greek ftadium 
487*543 feet, and the cubit 19*5017 inches. In a word, he 
has arrived himfelf, and brought us the continuation of bis 
labours, accompanied with young Ifaac Mechain, the fon of 
one of our mod celebrated aftronomers, who was his com¬ 
panion and co-operator in Egypt. C. Fourrier has brought 
us drawings' of the zodiacs of Upper Egypt, which atteft the 
high antiquity of aftronoiny ; and he proves that the forma¬ 
tion of the conftellations goes back 14,000 years, as Dupuis 
prefumed. 

C. Marquis, praefedl of La Meurthe, has fent to the Board 
of Longitude obfervations and manufcripts of P. Barlet, a jefuit 
of Nancy, which contain interefting things. 

I mult here fay a word of meteorology. C. Lamarc has 
published a meteorological journal, in which he gives a great 
many obfervations, and indicates the variations of the feafons 
which may be fuppofed to take place in the courfe of the year. 
The minifter of the interior has eftablifhed a meteorological 
correfpondence to multiply obfervations; and Lamarc, who 
folicited this eftabliftunent, will make it advantageous to the 
fcience, which is ftill in its infancy. 

C. Burckhardt, alfo, has written a long and curious work 
on meteorology. He has examined 15,000 obfervations of 
the barometer, that he may be able to calculate the influence 
of the winds ; and he has found that the fouth wind gives for 
mean height 27 inches 11*3 lines, while the eaft gives 28 
inches 1*9 line. Fie has found alfo that the height on the 
borders of the Mediterranean fea is 28 inches 2*2 lines, and 
on thofe of the ocean 28 inches 2*8 lines. 

Well placed weather-cocks are very rare at Paris. There 
is none at the obfervatory, though I requefted one on being 
appointed director; and I have thanked, in name of all ob- 
fervers, C. Bois, tinman, who having built a houfe on the 
Quai des Auguftins, has erected there a lofty and very move- 
able weather-cock, with letters indicating the four cardinal 
points, which will be on a line with a meridian I have tiaced 
out on the quay. Aflronomers, when they go to the Infti- 
tute or the Board of Longitude, will have an opportunity of 1 
feeing conveniently the dne&ion of the wind; and the fame 
advantage will be enjoyed by the inhabitants of that vaft • 
quay* oi the Lpuvre, and the furroundine houfes, which 

had 
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had not a fingle weather-cock in their view., but a great many 
conductors, which are not very interefting. 

On the 3d of November there was in the Baltic a terrible 
ftorm, which deftroyed fome veffels, and was felt even at 
Breft. On the 7th there was a ftorm in Provence, which 
produced 73 lines of water in 2 hours by a wind at S.S.E. 
It did very great damage at Marfeilles; feveral perfons pe- 
rifhed in the neighbourhood, and the lots amounts to fome 
millions. C. Thulis has found fome memorandums of the 
ftormsofJuly 12, 1748; September 4, 1764; and Septem¬ 
ber 15, 1772: but no perfon had any remembrance of a 
Itorm like that of the prefent year. The plain of the Po was 
expofed to an immenfe inundation. 

The Clafs of the Phyfical and Mathematical Sciences on 
the 16th of April chofe three aftronomers, who were pre- 
fented to the general affembly for the place of affociate, va¬ 
cant by the death of C, St. Jacques, viz. C. Vidal, Sepman- 
ville, and Bernard. 

The firft is an uncommon obferver, who has alone made 
more obfervations of Mercury than all the aftronomers of the 
world ftnce 2000 years. The fedlion of aftronomy had prefented 
alfo C. PiCftet of Geneva, Chabrol (de Riom), and Quenot, 
officers in the navy. I even made out a lift of the aftrono- 
mers known in France, which contained C. Henry, returned 
from Peterfburgh; IMouet and Beauchamp, returned from 
the Levant; C. Deratte and Poitevin, of Montpellier; Ber¬ 
nier and Biffy, who embarked with captain Baudin; Cheva¬ 
lier, in the department of foreign affairs; ICranjp, of Co¬ 
logne; Duvaucel, atEvreux; Guerin, at Amboife; Mongin, 
at la Grand-Combe-des-Bois; Maingon and Lancelin, at 
Breft; Jacotot, at Dijon; Planpain and Degrand, at Mar¬ 
feilles, If we add to thefe the fix aftronomers alTociated at 
the Inftitute, it will be feen tiiat this fcience, the moft un¬ 
profitable and the moft negleCted, Hill furnifhes fubjeCh in 
France. As foon as the happy event of peace exalted the 
hopes of literary men, I took advantage of it to folicit from 
all quarters, that aftronomy might participate in the benefits 
of it. 

The Academy of Peterfburgh has tranfmitted to me a final! 
prefent, which it has been accuftomed for thirty years to 
fend me for the good of aftronomy; and the emperor of 
Ruffia has approved the deftre of the Academy in that refpedf . 

The king of Etruria has promifed to patronize aftronomy 
at Florence. The obfervatory is already provided with excel¬ 
lent inftruments, and Fabroni has allured me that an ob¬ 
ferver will be placed in it: he has requefted one of my pu- 

Vol. XII. No.47. O pils; 
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pils; and this circumftance makes me regret that I have no$ 
a greater number. 

General Jourdan gives me reafon to hope that the obferva- 
tory of Turin will be put in a proper hate; and C. Vaftalli, 
prefident of the academy, affords me hopes alfo. -*■" 

The minifter of the marine has given orders that new ob- 
fervations fliall be made at Breft on the tides, according to 
my requeft, in order to complete my Trait: du Flux et du 
Reflux de la Mer, which I wrote to confirm the excellent 
theory of Laplace in his Mechanique Celefle, and to afcer- 
tain what influence the wind has on the tides. 

We requefted the firft conful to procure us fropa Spain 
two thoufand pounds weight of platina, to conftruftt a lele- 
fcope of.36 feet; and we have reafon to hope for it. Our 
telefcope will, perhaps, furpafs that of Herfchel. 

The obfervatory of Paris has acquired C. Agouftene. The 
minifter of the interior, C. Chaptal, -has agreed that the 
Board of Longitude may increafe its expenfes for this new 
affiftant; and i have obtained C. Giroult, whofe youth and 
afliduity give me new aid, and leave me no other regret 
than that of not being able to procure a greater number. 

In my Hiftory of Aftronomy for 1800, I mentioned the 
lofs which aftronomy had fuftained on the 5th of November 
that year by the death of Ramfden : to him we have been 
indebted, during the courfe of twenty years, for the beft and 
largeft inftruments, the moft perfedf telefcopes, and the moft 
ingenious ideas. Trough ton, at prefent, is the moft cele¬ 
brated artift in England, and is preparing to indemnify us 
for this lofs. He has already made excellent inftruments; 
and C. Pifttet, of Geneva, lately brought us fome of them. 

On the 10th of February we loft G. St. Jacques de Sylva- 
belle, dire of or of the obfervatory of Mar lei lies, who diftin- 
guidled himfelf by theoretical refearches in 1753, as may be 
Ieen in the Philofophical Tranfadlions, and then by ufefui 
ohfervations: he was 79 years of age, and was ftill ufefully 
employed. His eulogy will appear in the journal of the Ly- 
caeum of his department. 

He has been fucceeded by Thulis, who has long been af¬ 
fiftant dire&or of the obfervatory. The latter made profelytes 
and pupils C. Planpain and C. Degrand; but they have both 
left us, to the great lofs of aftronomy. 

In the month of December 1800, Matteucci died at Bo-, 
logna: to him we are indebted for the laft volumes of the 
Ephemerides of Bologna, which go as far as 1810. Lie has 
been fucceeded by C. Ciccolini and Guglielmini, who pro¬ 
life new activity in the obfervatory, which Manfredi, Za- 

^ notti. 
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uotti, and Matteucci, have rendered interesting for a century 
paft. 

Chaligni died lately at Madrid; he had long made cb- 
fervations and calculations, by which he has been known 
with advantage as an aftronomer. 

M. Chevalier has died at Prague : he made ufeful observa¬ 
tions at Lilbon in 1759, and at Bruflels. 

On the 8th of October, Gabriel de Bory died at Paris, 
aged 81 : he undertook a journey to Spain in 1751, and in 
1758 went to Portugal and Madeira to determine their por¬ 
tion. His obfervations are in the Memoires of 1768, p. 270, 
and in thofe of 1772, part ii. In the Memoires of T770 
he gave a defcription of a portable obfervatory, and in the 
third volume of the Savans Etrangers an observation of the 
trail (it of Mercury in 1753. I75I published a defcrip¬ 
tion of a marine odtant: he diffufed a tafte for obfervations 
through the royal navy : being chef d’efcadre and governor 
of the windward islands, he had means of contributing to 
excite emulation, and he always employed them. In 1765 
he was therefore elected a free affociate of the Academy of 
Sciences, and in 1798 member of the Institute. 

The Academy and Inftitute have always been fenfible how 
much need we have of enlioditened fellow-labourers to im- 
prove our knowledge of navigation, the mod difficult of all 
arts, and the mod important of all Sciences for the prosperity 
and greatnefs of dates. 

But the greateft lofs fuftained by aftronomy is that of Jo- 
feph Beauchamp. He was born at Vezoul on the 29th of 
June 1752. His obfervations at Bagdad in Perfia, and on 
the Black fea, were as laborious to him as they were im¬ 
portant to us. He fet out in 1795 as French conful for 
Mafcate in Arabia; and he wrote to me on his departure 
•as follows : <c Remember my attachment to you and to aftro¬ 
nomy. ” He left indeed, with Some regret, a country and 
family who were dear to him : he is certainly one or tire 
martyrs to aftronomy. He fet out for Conftantinople on the 
25th of September; we expedted him with the greateft im¬ 
patience, but he had Scarcely arrived in Provence .when lie 
fell a prey to a malady of which he had not been properly 
cured. He died at Nice on the 19th of November 1801. 
Eight days before his death the fedlion of aftronomy had pre¬ 
sented him to the vacant place in the Inftitute. 1 published 
a notice of his labours in the Momteur of Dec. 15, 1801. 

O 2 XXXVIII. Ana- 
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XXXVIII. Anaiyfis of the Arfeniates of Copper and oj Iron* 
By Richard Chenevix, Efq. F.R.S. M.R.I.A. 

[Continued from p. 147.] 

.SI O. VII. Yellow hematitic copper ore*. (See page 4.) 
One hundred parts of this ore, boiled with dilute nitric 

acid, left a yellowilh white refiduum, which weighed 17. 
Thefe 17, expofed to a degree of heat fufficient to volatilize 
the fulphur, left 5, which were lilica. The liquor from which 
this refiduum had been feparated by filtration, upon being 
tried for all the different metals, and particularly for arfenie, 
afforded no traces of any thing but copper and iron. A co¬ 
pious precipitate took place bv the affufion of ammonia; the 
copper was rediffolved by adding an excels ; and then obtained 
by volatilizing that alkali, and boiling with potalh, after the 
filter had feparated the iron already precipitated. The contents 
are, 

Sulphur - - 1% 
Silica - - - - - 3 
Copper, which I believe to be in the metallic ftate 30 
Oxide of iron - - - - c? 

100 

In this ore, I believe, for the following reafons, that the 
metals are in the ftate I have marked. Firft, the propor¬ 
tions in the ore announce it; for 1 always had an excefs of 
weight in the total refult, if I did not dedudt fuch a propor¬ 
tion of oxygen as might be contained in 30 parts of copper. 

Secondly, there is a confiderable difengagement of nitrous 
gas. . 

Thirdly, the ore does not attract the loadftone. 
And, ft mrthly, the greater part of the iron (but none of 

the copper) is difiblved in muriatic acid, forming a green 
muriate of iron, without difengagement of hydrogen gas. 

No. \ ill. Gray vitreous copper ore. (See page 6.) There 
are many intermediate dates between this ore and the yellow 
hematitic copper ore; but they are not fair objects of che¬ 
mical anaiyfis, being merely mixtures of both kinds, in dif¬ 
ferent proportions. The mineralogift, indeed, may dwell 
upon them, as interefting in ftudying the products of nature, 
out they are unfatisfadfory fubjedts lor the chemift. 

! his and the following fNo. \ III.) being the matrices upon which 
the ariensates of copper and of iron are generally found, I thopght it ri ■ lit 
to give an anaiyfis of them alfo. 

Gray 
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Gray vitreous copper ore, when obtained in its grcateft 
purity, is by many degrees the richeft cupreous pyrites known 
m nature; and, in the large way, the metal may he extracted 
by the eafieft precedes. 100 parts of this ore, in dilute ni¬ 
tric acid, left 12, which were fulphur. Ammonia, poured 
in excefs into the nitric folution, red idol ved, with the ex¬ 
ception of 4, the whole of the precipitate which it had 
formed; the 4 were iron; and, from the ammoniacal liquor, 
105 of black oxide of copper, equal to 84 of metallic copper, 
were obtained by evaporation, and then boiling with potafh. 

Sulphur - - - 12 
Copper - 84 
Iron - 4 

200 

Although I have mentioned, in the preceding datements, 
only a Angle a nil yds of each fpecimen, it is by no means to 
he imagined, that lo fmall a number would be fuffieient to 
fatisfy inquiry. None of the above refults have been taken 
into account, unlefs confirmed by frequent repetition ; and 
the probationarv experiments have been diverfified, as much 
as lay in my power, by many different tells, and various che¬ 
mical reagents. 

With regard to the colour of fome fpecimens of arfeniate 
of copper, it is eafily to be accounted for upon chemical prin¬ 
ciples. The miftake under which we have long laboured, 
that the green is the real oxide of copper, has happily been 
rectified by M. Proud*. lie'has proved it to be a particular 
iubdance, (to which he has given the very improper name of 
hydrate of copper]',) endowed with peculiar properties, and 
compofed of the brown oxide, and of water, in a date of 
combination, From his experiments, and from what I my- 
felf have feen, I am inclined to draw the conclufiou, that we 
have never yet obtained by art any real fait of oxide of copper. 
In examining, for indance, fulphate of copper, we find it to 
afford blue cryftals; and to contain a known quantity of 
water of cryftallization, and of what we formerly called the 
oxide. But that oxide {till retains a quantity of water, of 
which when it is deprived it paffes to a very dark brown, and 
changes its chemical nature and properties. 

Annales de Chirhie, vol. xxxii. p. 26. 
4 Copper is not the only metal capable of a fimilar combination. Co¬ 

balt, nickel, and uranium, enjoy the lame property. This may, in fome 
meafure, explain the change of colour which the liquid muriates of lome 

of thefe metals undergo by gentle heat j it may like wife throw fome light 
upon the fympathetic ink of cobalt. 

o 3 if. 
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If, upon that brown oxide, a fufficient quantity of dilute 
fulphuric acid is poured, it yields a blue fait, but in a pro¬ 
portion greater by about 24 per cent, than if the green fub- 
fiance hid been employed. I imagine, therefore, that the 
firft operation of this brown oxide is, to a {fume the quantity 
of water neceftary to conftitute a hydrate ;.and, that the com¬ 
bination of fulphuric acid takes place, not between the oxide, 
but between the hydrate and that acid, to form a fait, which, 
when cryflallized, has taken another portion of water in the 
abt of cryftallization. It is a well known fabf, that there is 
a hate of concentration, when an aqueous folution of muriate 
of copper, gently heated, will change from a blueifh green 
to a beautiful brown, which, upon cooling, or by the affu- 
fion of water, refumes its former tinge. This brown liquor 
is probably a folution of muriate of copper; while the blue 
liquor, like every green or blue folution of a cupreous fait, is 
a combination of the acid and the hydrate, or (as we Ihould 
fay in this cafe) a muriate of hydrate of copper. It is true, 
I have not been able to produce, fo often as I could wifh, this 
change of colour. I can, however, adduce the following in- 
ftance, as being much in favour of my opinion. 

It is evident that oxide of copper (for fo I ffiall henceforth 
call the brown fubftance) has a very ftrong affinity for water; 
becaufe the fixed alkalis, (uniefs when boiled upon it,) and 
their carbonates, all of which eafily decompofe the falls of 
copper, cannot difpoftefs the hydrate of copper of its water. 

This led me to imagine that I could perhaps, by fire, dif- 
ftpate not only the water of cryftallization, but that contained 
in the hydrate; and leave the acid, if a potent one, ftill in 
the fait. .But I found that the affinity of the alkali, adding 
upon the acid, had, in the humid way, determined an order 
of combination not to be effected by heat; for even fulphuric 
acid was expelled before the water of the hydrate could be 
completely diffipated. Upon reflebting on the fixity of acids, 
I could find none fo proper for this experiment as the phof- 
phoric. I therefore prepared fome artificial phofphate of 
copper, by precipitating the nitrate of that metal by phof¬ 
phate of foda. When wafhed and dried, it was in the form 
of a hue blueifh green powder, among which many crvftals 
were difcernible almoft to the naked eye. 

One hundred parts of this, expofed to a gentle red heat, 
became of a much paler green, but palled entirely to brown 
when the temperature was fufficiently elevated. I had then 
a brown phofphate, not of hydrate, but of oxide of copper, 
and from which no acid had been volatilized. Its Jofs of 
weight was wholly from the water which had been expelled, 

and 
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and amounted to 35,5. Its other proportions I found, by 
further analyfts, to be 35 of phofphoric acid, and 49,5 of 
oxide of copper. It is not, however, to be concluded from 
this, that there are really 35,5 of water of cryftallization, in 
blueifh green phofphate of copper. We iftuft recollect that 
it is a phofphate of hydrate ot copper, and that 49,5 of oxide 
demand 12 of water to exift in that date : 3,5 then fore are 
the amount of the water of cryftallization ; and its order of 
union may, with more propriety, be thus ft a ted : 
Oxide of copper AhX ] . , , . > , . 
\\rater _ 12 j forming hydrate of copper - 61,5 

Phofphoric acid - - - " 33 
Water of cryftallization . - - ■ - 3,3 

3 00,0 

And this is the order which fhould be adopted in the ftate- 
ment of all analyfes of falls of copper; 

1 could eafily produce, by the fame method, a pale green, 
or a brown arfeniate; and, in nature alfo, the colour of the 
ore accurately correfponds with the proportion of water, as 
may be feen by comparing together any of the foregoing 
analyfes. 

Having thus convinced myfelf, by analyfis, that copper is 
found in nature united with arfenic acid in different propor¬ 
tions, I next wifhed to afcertain whether art could effedl 
ftmilar combinations. For this purpofe, I poured into arfe- 
.niate of ammonia, a folution of nitrate of copper. The me¬ 
tallic arfeniate was immediately precipitated in cryftalline 
grains, of a blue colour, rather more intenfe than the phof¬ 
phate already mentioned; and the liquor, which remained 
blue, was decanted. The colour which this latter retained, 
I imagined, was due to the prefence of a greater quantity of 
nitrate of copper than was neceffary to precipitate, from its 
alkaline bafts, the arfenic acid combined with the copper. After 
a partial evaporation, T poured in alcohol; and found, to my 
furprife, that the confequence was another precipitation, 
which was much increafed by allowing the liquor to remain. 
Cryftals ftill more rich in colour than the former, and very 
evidently rhomboidai, even to the naked eye, were gradually 
formed. Imagining there miift be fome eflential caufe of 
the greater fol.ubility of the one than of the other, I refolved 
to examine them apart. 

One hundred parts of the firft of thofe precipitates, expofed 
to a low red heat, loft 22. Boiled with potafh, there remained 
undiffolved a blackifh brown powder, which, well walked and 
dried, weighed 50. The fupematant liquor, faturated with 

O 4 nitric 



2i 6 Analyfis of the ArfeniaUs 

nitric acid, and evaporated, was precipitated by nitrate of 
lead. Upon filtration, 82 were left, which indicate 27 ot 
arfenic acid. Therefore this arfeniate of copper contained. 

Copper 5° 
Arfenic acid 27 
Water - - - 22 

The fecond artificial compound, which was mentioned 
above, was evidently more foluble than the latter; and ana¬ 
logy might lead us to fufpedt, in arguing from the generality 
of falts the bails of which is fuperfaturated, that it contained 
an excels of acid. It was analyfed in the fame manner as 

the laft, and afforded, 
Oxide of copper - - 35 
Arfenic acid - 39>5 
Water - - - - 24 

Thus then have we two artificial arfeniates of copper, one 
of which intimately correfponds with one of thofe which we 
have recognized among the productions of nature. The other 
poffihly will be found, but we are not yet in poffeffion of it; 
for I fhall prefently mention the reafon why No. I., although 
containing 39 of acid, cannot fairly be efteemed as fuch. 
I have not yet been fo fortunate as to form the other com¬ 
binations, but do not doubt that art may one day fucceed in 
obtaining them. 

REMARKS. 

Before I conclude this fection, which hitherto has had for 
its object a particular account of certain kinds of copper ore, 
as well as of their matrices, it may not be fuperfluous to offer 
a few remarks, not foreign to the prefent fubject, upon fome 
methods generally ufed in the docimailic art. To prove the 
prefence of different fubffances in foffils, is an objetd of deli¬ 
cate refearch: but, to determine proportions with accuracy, 
is the moil difficult operation of analytic chemiftry, and 
often eludes inveftigation. It is rather a pleafing reflexion to 
think that we are in the infancy of chemical exa£tnefs; and 
that we may fee the day of improvement, when the errors 
which we now commit will require all the aid of felf-compla- 
cency to be in the leaf: excufed. A nd it may be of more real 
utility to ftate with franknefs, although we cannot account 
for them, thofe anomalous appearances which fo frequently 
occur, than to court the phantom of rigid accuracy, the re¬ 

ality 
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ality of which we can as yet, but in a few inflances, be fare 
we have attained. For every obfervalion, however trivial, of 
this kind, will haften the arrival of that moment when we 
lhall be enabled to approach a little nearer to truth. 

I have, for many reafons, preferred boiling the nitrate of 
copper with either of the fixed alkalis, to the method gene¬ 
rally recommended, which is, to precipitate all the copper 
from its folvent, by carbonate of potafh or of foda; then, to 
redifiblve in muriatic acid ; and to precipitate, in the me¬ 
tallic ftate, by a plate of polifhed iron. 

Firft, when an alkaline carbonate is ufed, the precipitate 
is a carbonate of hydrate of copper; and this fubftance is fo- 
luble in an excefs of the precipitant. I once evaporated feme 
very beautiful blue liquor, ob&uined in an operation of this 
kind, and found a cryftallized fait, which I became defirous 
to examine. But, as the folution contained another fait, 
formed by the acid (which originally held the copper in fo¬ 
lution) and the alkali employed. I found it neceffary to form 
fome hydrate of copper diredf iy for the purpofe. 

Some hydrate of copper was therefore prepared, by decom- 
pofing the nitrate of that metal by a very dilute folution of 
potafh, and well wafhing and drying the precipitates it was 
that fine powder formerly well known as the oxide of copper. 
Some of this fubflance was thrown into a folution of car¬ 
bonate of potafh, through which a current of carbonic acid 
had been made to pafs for a long time, and they were then 
llightly heated together. One part of the hydrate became 
of the fame colour as the real oxide; the other was difiolved, 
and the liquor was converted into a greenifh blue folution. 
Thus, one part of the hydrate had yielded its water to the 
other, in order to favour this quadruple, or rather this double 
combination, of carbonate of potafh and hydrate of copper: 
the liquor, when reduced, afforded a mafs, which, repeatedly 
rediffolved and evaporated, with difficulty affumed any deter¬ 
minate form of cryftallization. This fait is a carbonate 
of potafh, holding a little copper. It is of a pale blue, and 
varies in colour according to the quantity of water of cryf¬ 
tallization, and of metal. It is (lightly deliquescent, and 
foluble in about three parts of water, at 6o°, but requires 
much lets water when the water is boiling. It cryftallizes 
by cooling, much like carbonate of potafh. It is foluble in 
a large quantity of alcohol. It lofes about 43 per cent, of 
carbonic acid, bv folution in a ftronger acid; and, prepared 
in the manner I have mentioned, contains ao more than 
5 per cent, of oxide of copper; although carbonate of potafh, 
when poured into a folution of any fait of copper, appears 

to 
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to retain a much greater quantity. This, therefore, is a fuf- 
jficient proof of the inaccuracy of attempting to precipitate 
copper from its folutions, by an alkaline carbonate; for car¬ 
bonate of foda has, like carbonate of potafh, the property of 
diffolving and cryftallizing, as a triple fait, with hydrate of 
copper. 

In addition to this fource of error, we may add the very 
■uncertain operation of one metal upon the faline combination 
of another, whatever may be their affinity for oxygen. In¬ 
deed I have fo often remarked this very great uncertainty, 
that I was pleafed to find the obfervation had occurred to 
Mr. Prouftj and I have conftantly found that more depend¬ 
ence can be placed upon the method I have adopted, than 
upon any attempts to precipitate the metals by each other. 

With regard to efficacy and promptnefs, tin or zinc is pre¬ 
ferable to iron; but, with any of the three metals, a pheno¬ 
menon occurs, for which I have not been able to account 
In any manner the lead fatisfadfory. As the effedfs are more 
Itriking with zinc than with the. other metals, I (hall enter 
into particulars refpedVmg the ufe of that metal only. 

When a bit of zinc (or tin, or iron,) is immerfed in a fo¬ 
lution of muriate of copper, a precipitation begins, and all 
the copper is finally feparated in a few hours * : but, if a 
little muriatic acid is added to this folution, and the zinc 
then immerfed, a violent effervefcence takes place; hydrogen 
gas is difengaged, and, in lefs than two minutes, the copper 
is fo completely precipitated in the metallic ftate, that neither 
ammonia, nor even fulphurated hydrogen, can difcover any 
veftige of its prefence. 

It would appear from this, that hydrogen is, in this cafe, 
the real redudlive and precipitant of the copper. Yet, how 
can we reconcile the evident contradidfion, that, in one cafe, 
zinc with muriatic acid will decompofe water, that is, that 
zinc and muriatic acid will attradl oxygen more ftrongly than 
hydrogen can, yet that, in the other cafe, hydrogen, whofe 
affinity for oxygen is weaker than that of zinc and muriatic 
acid, will be more lpeedy and powerful than zinc and mu¬ 
riatic acid, in attracting that oxygen from copper? Again, 
how is it poffible that zinc and muriatic acid will, in pre¬ 
ference to taking oxygen immediately from the oxide of cop¬ 
per, decompofe water, the hydrogen of which will unite with 
t.ne oxygen of the oxide of copper, again to become water, 
which it originally was ? All this appears to me, I eonfefs, 
as contradictory as to fay, one is lefs than two, two are lefs 

'* If any quantity of neutral fait is prefent in the folution, the precipi¬ 
tation. is much retarded, and is leldom complete. 

than 
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than three, yet three are much lets than one. This opinion, 
that hydrogen is really the reductive, is the more extraordi¬ 
nary, as it is not founded on the tingle-experiment above 
mentioned. 

If a bit of zinc (or tin, or iron,) is thrown into a folution 
of oxide of arfenic in water, no change of any kind will be 
effedted, even after a confiderabje time: but the inltant that 
muriatic acid is added, effervefcence and precipitation com¬ 
mence; a few minutes fuffice to obtain all the arfenic in its 
metallic ftate. It may be objected here, that muriatic acid 
(as muriatic acid) produces Tome hitherto unknown modi¬ 
fication in the order of eftablifiled affinities. This objedtion 
is not plaufi-ble; and I can adduce fo clear an anfwer to it, 
as to fhow that it is of very little moment. If aqueous arfenic 
acid is ufed infiead of the above folution, the fame phseno- 
mena of effervefcence and precipitation enfue as when mu¬ 
riatic acid had been ufed in the former cafe ; and that precife 
quantity of metallic arfenic is thrown down, which can yield 
lufficient oxygen to the zinc to combine with the remaining 
acid undeeoinpofed. The precipitate which is formed, is a 
mixture of metallic arfenic with arfeniate of zinc; and thefe 
may be feparated by muriatic acid, which will diffolve the 
metallic fait, without adting upon the arfenic. 

If, inftead of muriatic acid, fulphuric acid is ufed, the 
fame phenomena take' place, in a lefs degree. But, if the 
experiment is tried with nitric acid, there is no difengage- 
ment of hydrogen gas; and the metals effedf a precipitation 
with much lefs rapidity and certainty than in the former cafe. 

It is very true, that hydrogen, in its nafcent ftate, may 
have properties with which we are yet unacquainted; and 
may determine combinations, which it can in no other ftate 
produce. But the decompofition of water, in the firft in- 
ftance, in order that a new reeompofttion may, at that mo¬ 
ment, be effected by the fame agents, is in itfelf fufficiently 
paradoxical. 

The fadts laft mentioned are fomewhat analogous to, and 
feem even confirmative of, a theory propofed fome time paft 
by Mrs. Fulhame; but I lhall withhold my full affent, both 
to her explanation and to any I could give, until thefe evi¬ 
dent contrauidtions can in fome way be further elucidated. 

In the analvffs of every ore in which The metal is com¬ 
bined with fulphur, I have found much variation in the 
quantity of the latter which may be obtained, even in expe¬ 
riments upon the fame fpecimen. If nitric acid is ufed not 
fufficiently ftrong, part of the ore remains untouched, and 
will require fubfequent treatment, always difadvantageous in 

delicate 



520 Analyjis of the Arfeniates 

delicate operations. If the acid is too ftrong, a great part of 
the fulphur is converted into fulphuric acid ; fo that, in either 
cafe, there is room for error. I thought that, to avoid this, 
(except in cafes where any metal which, with fulphuric acid, 
forms an infoluble fait, was prefent,) ftrong nitric acid might 
he ufed, and all the fulphur converted into acid. If potafb, 
foda *, or ammonia, are ufed as precipitants of the different 
metals, the quantity of fulphur may be eaftly afcertained. 
I took a given weight of fulphur, and converted it into ful¬ 
phuric acid by means of nitric acid. T then neutralized and 
evaporated it. Nitrate of barytes, poured in, gave a precipi¬ 
tate which, in one experiment, indicated a proportion of 
fulphur equal to 14,4, and in another to 14,6, contained in 
one hundred of fulphate of barytes. A difference fo trifling 
need not be regarded. According to M. Lavoilier, fulphuric 
acid contains 71 of fulphur, and 29 o; oxvgen ; and, accord¬ 
ing to the fynoptic tables of M. Fourcroy, fulphate of barytes 
contains 33 per cent, of fulphuric acid : therefore, by this 
calculation, one hundred of fulphate of barytes contain 23,43 
of fulphur, inftead of 14,4, or 14,6. I do not pretend to 
account for fo great a difference in thcfe refillts f; hut that 
very difference led me (by exciting me to doubt thofe which 
1 had obtained, and inducing me to frequent repetition,) to 
a more pofitive conviction of the proportions I have men¬ 
tioned. M. Lavoifter obtained his proportions by combuf- 
-tion: and, admitting even that nothing was loft, it muft 
have been rather difficult to obtain the fulphuric acid in a 
Hate proper to value the quantity. Indeed I do not know 
of any direct experiments which prove, in a fatisfa(Story 
manner, that we have ever obtained that acid perfectly free 
from water; unlefs when combined with an earth, or an 
alkali, in feme fait, and that fait calcined in a very ftrong: 
red heat. * v / 

To afeertain the quantity of metallic arfenic in mifpickel, 
arfenical pyrites, See. the molt advantageous method is, to 
acidify it by nitric acid, and then 1o combine it with oxide 
ot lead. This arfeniate of lead (containing, as was before 
faid, 33,2 per cent, of acid,) may be eftimated to contain 
22 per cent, of metallic arfenic. If both fulphur and arfenic 
are prefent, lead may be equally ferviceable, after both have 
been acidified; for fulphate of lead is not materially foluble 
m any acid; whereas, on the contrary, arfeniate of lead is 
very much fo. 

* See note in page 144. 
4 1 was particularly cautious in afeertain'mg that, during that experi¬ 

ment, no lulphureoas acid had been produced, the formation of which 
would have ealbiv accounted for anv difference. 

When 
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When copper and iron are to be feparated, one fingle affu- 
non of ammonia will not always fuffice. That two may be 
fometimes neceffary, is an objection to the method I propofe 
for the lubfequent ebullition with potalh. But, when I ufe 
that of precipitating the copper by iron, it requires no pre¬ 
vious precipitation by any alkali. It is {efficient to add mu¬ 
riatic acid to the original folution of the ore in nitric acid, 
and evaporate to drynefs. The nitric acid is diflodged from 
the oxide of copper, and the muriatic takes its place. If a 
fingle evaporation is not fufficierit, a fecond (for the operation 
is very Ihort, and caufes no lofs upon filters, &c,) may he 
attempted; and when the iron ufecl for the purpofe of re¬ 
vivifying the copper is put in, the liquor may be made to 
boil; by which means the procefs is rendered much more 
certain and expeditious. Some iron will neceffarily be dif- 
folved, and the quantity mull be noted. The liquor, which 
contained muriate of copper and of iron, now contains only 
the latter. Boiled with a little nitric acid, it will become 
red; and then ammonia, or potafh, will give a red precipi¬ 
tate, which, well walked and dried, will represent 61 per 
cent, of metallic iron. All thefe metals having thus been 
precipitated, no conftituent part of the ore, except the ful- 
phur, which, in the fir ft treatment, had been converted into, 
fulphuric acid, is contained in the liquor; and from it, when 
neutralized, this latter may be precipitated by nitrate of ba¬ 
rytes, which will reprefent 14,6 per cent, of fulphur. The 
abfolute necellity of conftantly uling pure alkalis, in this 
method of analyfis, is too evident to be infilled upon. 

GENERAL VIEW OF THE FOREGOING ANALYSES. 

In taking a retro fpe£tive furvey of the experiments above 
related, upon the various natural arfeniates of copper which 
we have examined, we Ilia’ll find, 

Fir It, That natural arfeniate of copper exifts in three dif¬ 
ferent Hates of combination ; the firft containing 14 per cent., 
the fecond 21 per cent,, and the third about 29 per cent, of 
acid. 

Secondly, That each of thefe may contain different propor¬ 
tions of water, either as conftituting a hydrate, or as water 
of cryfiallization. 

Thirdly, That, upon lofing its water, arfeniate of copper 
will pafs from blue to pale green, and finally to brown, as in. 
No. I. 

Fourthly, That No. I. is the only real arfeniate of copper, 
all the others being arfeniates of hydrate of copper. 

Fifthly, That No. I. is not to be admitted as an arfeniate 
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of copper containing 39^7 per cent, of acid. For, if we put 
it on the fame footing with the others, in admitting a due 
proportion of water into its compofition, we fhall, by calcu¬ 
lation, reduce it to that clafs containing 29 per cent. 

Sixthly, That in beginning with that kind which contains 
the leaft quantity of acid, and rifing progreffively to that 
which contains the greateft, we fhall find the order to be thus? 

No. VI. contains - 14 per cent. 
No. V. - - - 21 per cent. 
Nos. I. III. and IV. - 29 per cent. 

No. II. feems to be a particular fpecies. It confifts of a 
much greater proportion of oxide, with a lefs quantity of 
water, (and this its external colour announces,) combined 
with nearly the fame proportion of arfenic acid. Indeed, if 
certain characters did not fpeak fo ftrongly in favour of this 
divifion, I (hould not have hefitrated to clafs it with the laft- 
mentioned kinds. But it is found in many Bates; which 
feems to indicate, that the water is by no means in the 
fame degree of intimate combination that it is in the others; 
and this alone may ferve to diftinguifh it to the eye of the 
mineralogift. 

If, to the above natural arfeniates, is added the fecond ar¬ 
tificial arfeniate, we fhall have another proportion of acid, at 
the rate of 40 per cent. Here then we have two fimple fub- 
flances combined in four different proportions, and producing 
feven difiindl combinations. 

But, what is not the lead to be admired, is the wonderful 
accordance in the order which two fciences, operating with 
very different inftruments, have allotted to the fame fubftances. 
By that, not only the fagacity of Nature becomes very ftrik- 
ing; but, from the acknowledged accuracy of one method of 
inveftigation, the reliance to be placed upon the other is 
rendered more confpicuous; and each receives additional 
llrength and confirmation. Chemiftry has long been in the 
habit of aiding the fcience of mineralogy, of which it laid 
the foundation; but it was not till lately that cryftallography 
could form a judgment of its own, much lefs confirm the 
truth of the fource from which it fprung. 

Section II. 

Arfeniates of Iron. 

The arfeniates of iron remain now to be examined. In¬ 
cluded, formerly, among arfeniates of copper, they have been 
feparated from them upon the authority of chemical analyiis- 
For, although to recognife, by external character and form 
in all their modifications, fubfiances already known, is par¬ 

ticularly 
J 
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tlcularly the province of crystallography; yet he who would 
expect that it Should declare the nature of thofe fubflanees 
which it beholds for the firft time, would exaht more than it 
ever has promifed, or ever could perform. Among foflils, it 
may clafs, and find new fpecies; but chemical analyfis is the 
bails of all arrangement among metallic ores. In them, to 
Separate, is the talk of the one 5 to affign a place, is the bu- 
finefs of the other. / 

Cupreous Arfeniate of Iron 

One hundred parts of this arfeniate, expofed to a low red 
heat, loft 13, which were pure water. Nitric acid was poured 
upon the refiduum ; and, finding that it was dififolved with 
difficulty, the ebullition was continued during Several hours. 
The liquor was then filtered. Sixty parts, which (hall pre¬ 
sently be examined, remained undilTolved. Into this filtered 
liquor, nitrate of lead was poured, which occafioned a preci¬ 
pitate, as ufual; but the operation was discontinued until I 
Should obtain all the arfeniate of copper which I imagined 
to be contained in the ore. For this purpofe, I had re- 
courfe to the 60 parts mentioned above. They were in the 
form of a greemfh gray powder, very hard and gritty, which 
had every appearance of filiea, contaminated by a Small por¬ 
tion of copper interppfed between the molecules of that earth. 
I refolved to treat it in the fame manner as all Siliceous hones, 
and proceeded to boil it with potafh. 

In lefs than three minutes it became of a very red brown, 
from the greemfh gray which it originally was ; and feemed 
considerably attenuated in its particles. The liquor was de¬ 
canted, and examined, ft was found to contain arfenic acid; 
and the precipitate, which had refilled the aftion of the pot- 
afh, was proved to be a mixture of iron and copper. 

Thefe preliminary experiments were Sufficient to indicate a 
ready method of analyfis. ico parts, boiled with potafh, 
immediately became of a deep reddifh brown. The liquor 
was Separated from the refiduum by filtration; and, after the 
ufual neutralization, evaporation, and affufion of nitrate of 
lead, (all of which operations were detailed in the firft part 
of this paper,) gave a precipitate corresponding to 35,5 of 

This fpecies had been mentioned by Mr. Prouft, but in a manner 
which, as it was a new lubftance, and demanded particular attention, does 
not give all the Satisfaction which that chemift generally affords. No 
doubt the ‘Scarcity of the ore prevented his -making every neceffary re- 
Search; and I may deem myfelf fortunate in having been fo near the Spot 
in which it is found. My 'friend Mr. Hatchett very obligingly gave me 
a Specimen of this ore, which he had received from Dr. Pallas, who had 
brought it with him from Siberia, where it had been found. 

arfenic 
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arfenic acid. The firft refiduum weighed 33* DifTolved, as 
far as they could be, in muriatic acid, there remained 3, 
which, upon examination, were found to be really filica. 
Ammonia, poured in excefs into the muriatic folution, re- 
diffolved 22,3, which were copper; and 27,5 of iron re¬ 
mained behind. The proportions were. 

Silica - 3 
Arfenic acid - - 33,5 
Oxide of iron - - 27,5 
Oxide of copper - - 22,5 
Water - c. - 12 

98>5 
None of thefe experiments were fufficient to determine, 

whether this ore is in the flate of a triple fait, or merely a 
mixture of two arfeniates. As, in a ternary combination, 
the proportion of acid might vary, it cannot be juftly called 
in to aid us in our inquiry. The folubility of one part of the 
ore being much greater than that of the other, and in dif¬ 
ferent quantities of each fait, incline more to the opinion that 
It is but a mixture. 

Simple Arfeniate of Iron. 

This arfeniate, expofed to any degree of heat, gave but an 
unfatisfa&ory refult, with regard to the quantity of water. 
The arfenic acid is volatilized from this ore with peculiar 
facility, for which I fhall attempt hereafter to account. 

Some fubfcqdent experiments, however, have induced me 
to fix the quantity of water at about 10,5. 

One hundred parts, boiled with potafh, left 38,5. The 
liquor, treated, as ufual, by nitrate of lead, gave 31 of arfenic 
acid. The 38,3 left four, which muriatic acid could not 
diffolve, and which were filica. Ammonia diffolved 9; and 
there remained 43,3 of iron. This analyfis prefents the fol¬ 
lowing refult: / 

Silica - 4 
Arfenic acid - - 31 
Oxide of iron - - 43,3 
Oxide of copper - 9 
Which will leave for water 10,3 

100,0 
1 his ore appears tobe a pure arfeniate, mixed accidentally 

with a iittle copper; as iome of the copper arfeniates calually 
give traces of iron. This is the kind mentioned by Mr. 
Klaproth as an arfeniate of copper, and the fir ft known 

under 
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under that denomination. Heating it on charcoal, before 
the blowpipe, he perceived a fmell of arfenic, and, at length, 
obtained a metallic button, which was found to be copper. 
That there is copper in this ore, is evident from analyfis. But 
the mere arfenical fmell was not a fuffieient g+ourid to afl’ert 

t # t t O 

that it contained arfenic acid; for this metal might, with as 
much probability, have been in any other ftate. If, indeed, 
that very accurate and able analylt had, upon trying the ore 
with the blowpipe in a. platina fpoon, perceived no fumes, 
he might then have concluded that the arfenic muff be in 
the ftate of acid, and that charcoal was neceflary to operate 
a partial reduction, to which the arfenic owed its volatility 
and its fmell* But no fuch experiment is reported, 

It is alfo rather extraordinary that Mr. Gmelin fhould 
have taken this ore out of the clafs of arfenical ores, and left 
it as an unknown fpecies of copper; when, in fadt, it is an 
arfenical ore, but not an arfenical ore of copper. 

I examined fome cryftals which are commonly attached to 
the fpecimens of this ore. They were thofe which, according 
to M. de Bournon, are in a ftate of decompofition. By this 
fpontaneous decay, they become of a deep brown!fh red3 not 
unlike the fubftance called eolcothar; but they ftill retain 
their cubic form. They contain a little acid and water, 
owing, perhaps, to then having efcaped from total decompo- 
fttion. The fame theory that accounts for the difficulty of 
afeertaining the quantity of water will account for the red 
colour they thus aflame. 

When green fulphate of iron is expofed in a crucible to a 
red heat, it is well known that fulphureous acid is difengaged 
in great quantities; atid that, if the operation is continued 
long enough, there remains a red powder* In this cafes, the 
green oxide of iron has taken up oxygen from the acid; and 
this latter has been partly decompofed, and'almoft totally 
volatilized. Now, in the fpecies here fpoken of, the iron, as 
in the green fulphate, is in the ftate of green oxide; therefore 
capable of receiving an additional portion of oxygen. But 
arfenic acid wall, at a high temperature, lofe a part of its 
Oxygen, and, retrograding to the ftate of white oxide, will 
be volatilized; and ftill more eafily will thofe changes take 
place, when oxide of iron, ready to receive, and arfenic acid, 
-ready to yield oxygen, are in contact. A lefs degree of heat, 
therefore, will fuftice to drive off this acid, from green arfe- 
xiiate of iron, than from arfeniate of copper. But we muft 
not from this conclude, that the affinity of the latter metal 
for arfenic acid is fuperior to that of the former; for, the at¬ 
traction of green oxide of iron for oxygen, and of caloric for 
- Vol. XII, No. 47, P while 
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white oxide of arfenic, determines a new order of dwelling 
affinities. 

But moft of the mineral acids that have been tried have 
been found capable of uniting with iron in two hates; in 
the hate of green oxide, and in that of red oxide, the reii- 
duary powder above mentioned. I was defirous to know 
whether I could, in any manner, imitate, by art, the laft 
natural produces I have examined, as I had already imitated, 
in fome degree, an arfeniate of copper. For this purpofe, I 
decompofed green fulphate and red i'ulphate of iron, by arie- 
niate of ammonia; and, having well wafhed and dried the 
precipitates, proceeded to examine them. 

The green arfeniate was adted upon by heat, in the fame 
manner as the natural one, and exhibited the fame appear¬ 
ances. By the ufual methods, I found its proportions to be. 

Oxide of iron — 43 
Arfenic acid - 3» 
Water - J9 

ICO 

This is not the fame proportion of acid that is contained 
in the natural arfeniate; however, I ftate them both as I 
found them. The other artificial arfeniate, which is of a 
pale greenifh red, afforded. 

Bed oxide of iron 3^5 
Arfenic acid 41 >5 
Water 20,0 

98,0 
Thefe falts agree with the generality of the known falls 

of iron; all of which contain a greater quantity of oxide, as 
the oxide itfelf contains lefs oxygen. 

By boiling with nitric acid, it was eafy to convert the green 
arfeniate of iron into the red ; and fuch is the cafe with ail 
the ialts ot green oxide of iron. As, during the courfe of 
thele experiments, I had occafion to make fome remarks 
upon the divers habitudes of this metal, which, as far as I 
know, have not all been obferved, I fhall terminate the whole 
of thefe analyfes (as I have already done that part of them 
which treats of arfeniate of copper in all its known varieties) 
by limply ftating what has occurred to me. 

I happened to boil fome muriatic acid upon a greater 
quantity of iron than the acid could diffolve. 1 found a per¬ 
fectly limpid and colourlefs liquor remain, which, neverthe- 
leis, was a folution of muriate ol iron. This colourlefs liquor 
being decompofed by arfeniate of ammonia, the precipitate 

was 
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was of a greenifh white, and foluble in a great quantity of 
waterj but, palling to a much deeper green, quickly fell to 
the bottom. A pruffiate or a gallate poured into the faid 
folution, occationed no change till it had ftood a confiderable ' 
time expofed to the contact of the air. By potafh, and by 
loda, a white precipitate was thrown down, which quickly 
affumed a green tinge; and that tinge inereafed fo much as 
to become a very deep grafs green in a few minutes. Am¬ 
monia occasioned a white precipitate, which was rediffolved 
by an excefs of the precipitant. The ammoniaeal folution 
altumed the fame greenifh tinge, and fpeedily depofited an 
oxide of iron, which was hrft of a deep green, but inftan- 
taneoufly became black, with fome yellowish ochrey parti¬ 
cles on the furface. Jf, however, thefe precipitations were 
effected in a bottle well (topped, and defended from the con¬ 
tact of the atmofphere, no change of colour took place ; and 
that portion which was difTolved by an excefs of ammonia 
remained in the folution. In endeavouring to diftil, or to 
evaporate, the water of this colourlefs folution, in order to 
obtain cryftals, it became of a light green, the intenfity of 
which augmented, as the distillation was continued. I could 
not, therefore, hope to procure this fait in a cryftalline form. 
Hence, it is evident that we have a white muriate of iron, 
which, as well as the oxide it contains, is very fufceptible 
of afi timing an addition of oxygen ; for to that alone I attri¬ 
bute the precipitation caufed in a folution of that fait, into 
which the different reagents above mentioned had been 
poured; a precipitation which did not take place till after 
it had been expofed in a Situation where it could abforb the 
quantity of oxygen neceffary to produce a change in its prin¬ 
ciples. 

This folution of white muriate of iron, when expofed to 
the air, becomes green, and is then in the ftate of green 
muriate, well known. At a certain degree of oxidation, I 
have obferved the precipitate formed, to be foluble in the car¬ 
bonates of potaSh and of foda, and Still more fo in that of 
ammonia; but, upon abforption of oxygen, to be quickly 
abandoned by them, and then to fall to the bottom, in a 
blackiSh powder mixed with yellow. If into a Solution of 
green muriate of iron nitric acid is poured, both liquors 
being cool, and not too concentrate, the muriate will become 
of a blackifh brown, not unlike malate of iron. Precipitated 
by the alkalis, it yields a black powder, no longer foluble in 
them, but which refembles, in every relpe£l, common black 
oxide of iron. 

If this green muriate of iron is further expofed to the air, 
P 2 the 
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the liquor becomes red, but ftill gives a blackifh green pre=*- 
cipitate; but, if it is boiled with nitric acid, it then is con¬ 
verted into a red liquor, which yields a red precipitate, by all 
the- alkalis and earths capable of caufing a precipitation. From 
thefe obfervations, upon the different combinations of iron 
with oxygen, and of oxide of iron with muriatic acid, fome 
cohclufions may be drawn interefting to mineralogy as well 
as to chemiftry. The variety of colour in many hones in 
which iron has been found, is a fa£t which, although we 
cannot deny our affent to diredt experiments, has never been 
accounted for in a fatisfadfory manner. In white, green> 
yellow, black, red ; in a word, in foffils of every colour, iron, 
with fometimes the help of manganefe, and lately of chro¬ 
mium, has been regarded as the colouring matter of every 
fhade; but it feems almoft paradoxical, that the fame fub- 
fiance lhoukl aflume and communicate fo many tints. In 
mica, kaolin, amianthus, afbeftos, rock cryftal, and all 
white (tones, [ believe it to exift as the white oxide; and 
that fiate is its firft degree of combination with oxygen. 
In them, this metal is not very abundant; for, if it were, I 
have fome reafon (as (hall be proved immediately) to think 
that they would obey the loadftone firongly. In lapis ollaris> 
ferpentines, and many green ftones, we have the green ox¬ 
ide; and rnoft of thefe are magnetic ; nay, as Mr. Humboldt 
has obferved, ferpentines enjoy the property of polarity. And 
thence I conclude, that the rarity of this metal, in the firft 
clafs, prevents them from participating that quality. This 
I believe to be its fecond ftage of combination with oxygen. 
In the fiate of black oxide it is frequently found, and is ton 
well known to need further comment. I believe this to be 
its third ftage of oxidation. But there is a red liquid muriate, 
which gives a very dark greenifh precipitate, approaching to 
dark brown. What the fiate of that precipitate is, I have 
not yet determined ; but I imagine it to be a mixture of black 
and red. Brown and yellow oxides, I am confident, are mix¬ 
tures of fimple oxides, and neither of them is an oxide fui 
generis. The red oxide is the extreme of oxidation, and af¬ 
fords many beautiful colours in nature and in art. 

It is much to be defired, for the advancement of analytic 
chemiftry, that experiments upon the proportions of oxygen 

•with which metals are capable of uniting, under different cir- 
cumftances, and upon the combination of thofe oxides with 
all the known acids, together with many others of their pro¬ 
perties, would attrabl the notice, and engage the labours, of 
accurate manipulators. Experiments of this kind have been 
defpifed, from an idea of their refembling a mere mechanical 

employment; 
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employment; but, fo far is that from the truth, they may 
juftly be confidered among the moft difficult problems of 
•chemiftry; and it is only from the rigid and constantly 
Similar refults of fuch experiments, that we can hope to at¬ 
tain an intimate knowledge of the principles with which na¬ 
ture has originally operated. 

£To be continued.~j 

XXXIX. Comparifon of the Definitive Metre with a Standard 

of the .Englijb Meajures, carried from London to Paris by 

3VL A. Pictet, Profeffor oj- Philofophy at Geneva *. 

A. S the meafurement of the earth, and refearches refpetfl- 
ing the figure of it, had, at various times, and in different 
countries, during the courfe of the 18th century, been an 
object of the labours of the moft diftinguifhed philofophers f, 
when an idea was lately conceived in France of deducing from 
the dimenfions of our globe a ftandapd of unity, to which 
every thing fufceptible of meafurement or weight could be 
referred, it was neceftary to make an effort proportioned to 
the importance of an enterprife become a national concern. 
In the midft, therefore, of a long and deftru&ive war, and 
amidft a thoufand difficulties of every kind, a leries of tri¬ 
angles was eftablifhed between Dunkirk and Barcelona, com¬ 
prehending the tenth part of an arc of the meridian extend¬ 
ing from the equator to the pole, that is to fay, the fourth 
part of the whole circumference of the globe; and the ten 
millionth part of this arc fo determined was adopted as re- 
prefenting the unity of the whole metric fyftem. This plan 
•was executed with ftandards compofed of fubftanees capable 
of refilling the influence of the weather; and by then efta- 
blifhmg, as was carefully done, the exact ratio of the length 
of the metre to that of a common pendulum which fwings 
feconds, on the borders of the fea, in a given latitude, the 
determination of this unity was rendered independent of any 
cataftrophe that might alter or deftroy its types, in the con- 
ftrudMon of which all thofe refources presented by philofophy __ 
and the arts, now brought to a very high degree of perfection, 
were employed. 

On the other hand, geodefian operations, defigned to fur- 

'* From Bib lint he.que. Britannique, by profeffor Pictet, No. 14S. 
-f- Swediih aftronomers are now employed in again meafuring a degree 

of the meridian, which was meafured in Lapland under the polar circle 
by the French academicians above fixty years ago. 

P 3 nifh 
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nifli materials for a new map of Great Britain, were under¬ 
taken, about 25 years ago, in England, and have been car¬ 
ried on fmce that time. Thefe labours, begun by the late- 
general Roy, have been conducted with a great deal of la- 
gacity and precifion, and the refults of them may aflord in- 
terefting data in regard to the figure of the earth. A diftin- 
guifhed member of the Royal Society of London, Sir George 
Schuckburgh, has employed himfelf, with fuccefs, in re- 
fearches calculated to eftablifh the precife length of the 
ftandards, which have ferved as a balls to all the geodefian 
meafurements made in England. 

It was therefore to be regretted that labours fo analogous 
in their nature, carried on in two neighbouring countries, and 
fufceptible of acquiring, by comparifon, a new degree of in- 
tereft, fhould remain unconnected for want of a real flandard 
of the meafures of one of thefe countries, viz. England. We 
experienced this regret in a very lively manner at different 
periods; and we can with truth affert, that if the hope of 
procuring this mean of comparifon was not the only motive 
of the journey undertaken by one of us to England, it was a 
ffrong inducement towards it. 

Our colleague, profeffor Pibtet, when he arrived at Paris, 
took fome fteps to obtain an authentic metre, in order that 
he might fubmit it to examination before the Royal Society 
of London, of which he is a member; but, in confequence 
of the fhortnefs of his flay in Paris, thefe fteps were not at¬ 
tended with the clefired effebt. He, however, took advantage 
of a longer refidence in England to procure from Troughton, 
an artift: celebrated for his accuracy in conftrubting and di¬ 
viding geometrical and aftronomical inftruments, a flandard 
exabtly limilar to one lie had conftrubfed for Sir George 
Schuckburgh, and to which that philofopher referred the 
principal Englifh meafures in the memoir above mentioned. 
Our colleague alio can fed to be conk rubied by the fame 
artift the comparative apparatus of Sir George Shuckburgh, 
cqnfifting of two excellent microfcopes, one of which is fur- 
niflied with a micrometer that divides the Englifh inch into 
ten thouland equal parts. On his return to Paris he took 
the earlieft opportunity of laving thefe articles before the 
Minifter of the Interior and the National Inftitute. This 
learned body named three of its members to proceed to a 
regular comparifon of. the definitive metre with the flandard 
juft mentioned. This labour, of a Ampler nature than it 
might at firft appear, employed the commiffioners during five 
fittings of four hours each, and was condubfed with all the 
care and attention that the nature of the objebt required. 

C. Prony, 
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CL Prony, to whom thefe refearches were particularly intereft- 
ing, as it is to him we are indebted for a French tranflation 
of general Roy’s memoir on the firft trigonometrical meafure- 
nients made m England, noted down the refill ts ; and it was 
in the cabinet of that learned man, and bv the alftftance of 
a comparative apparatus belonging; to him, that the principal 
operations were made. He was fo kind as to tranfmit to 11s an 
authentic copy of the report given in to the Inftitute; a pro¬ 
duction thought to be fo generally interefting, as to be read in 
the public fitting of the la ft quarter. He adds, c( that this 
report will be foon followed bv a memoir, in which he will 
give more circumftantial details refpediing the obfervations 
he made; together with a description and drawing of his 
comparative apparatus.” In the mean time we fhall lay 
before our readers the report, alluring them that we have 
taken every poffible care, in reviling the proofs, to avoid ty¬ 
pographical errors. 

NATIONAL INSTITUTE. 

Extract from the Regifers of the Clafs; Sitting of the 
6th Nivofe, Year 10 (Dec. 27, 1801.) 

A member, in name of a commiffion, read the following 
report on a companion of the ftandard metre of the Inftitute 
with the Englilh foot: 

C( C. PiHet, profeflor of philofophy at Geneva, fubmitted 
to the clafs, in the month of Vendemiaire laft, an interefting 
colledtion of objedts relating to the fciences and the arts, 
which he procured during his travels in England. 

C( Among thefe objects was a ftandard of the Englifh mea¬ 
fures on a brafs ruler, ftrong and well polilhed, about 49 
Englifh inches in length, 36 of which make the Englifh yard, 
and divided along its whole length, by lines exceedingly line, 
into tenths of an inch. 

<c This ftandard was eonftrudted, at the requeft of C. Pidlet, 
by Troughton, an artift of London, who has the well-earned 
reputation of dividing inftroments with great accuracy: it 
was compared at London with another ftandard made bv the 
fame artift for Sir George Schuckburgh, and it was found 
that the difference between thefe two ftandards was no more 
than the difference between each of the divilions, that is to 
fay, quantities abfolutely infenfible. 

6C The ftandard of C. Pidtet, then, ought to be confidered 
as identical with that of Sir George Schuckburgh: a detail 
of the experiments which afeertain the exadtnefs of the latter, 
may be feen in the Philofophical Tranfadtions for 1798. 

C. Pidtet had laid before the Inftitute, together with 
P 4 the 
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the above rule, divided into tenths of an inch, a comparer or 
inftrument proper for eftimating the final! differences between 
the meafures, cnnftrudted by the fame artift, and of which 
the following is a fhort defcription: 

The comparer is compofed of two microfeopes with 
threads, which are placed in a vertical fituation. The faces 
of the rule to be examined being horizontal, and at a con¬ 
venient diftance from each other, by making them move 
along a metal rod with divifions, one of the microfeopes re¬ 
mains fixed near one of the extreme lengths of the point to 
be compared, and ferves to affure the immobility of that 
point; the fecond microfcope is towards the other extremity 
of the fame length, and fixed alfo; but the frame which bears 
thefe threads may be moved by means of a micrometer lerew 
the threads of which are equal to T~th of an inch Englifh 5 
and the plate palled over by the index being divided into an¬ 
other 100 parts, gives -cth of an inch Englifh for every 
divifion of the plate. By means of this arrangement, if the 
microfeopes are firft placed in fuch a manner that the inter- 
fedtions of their threads correfpond to the extremities of any 
length intended to be compared with another which differs 
from it by a quantity lefs than i-ioth of an inch, the dif¬ 
ference of the two lengths, by employing the micrometer, 
may be eflimated in 10,000th parts of an inch. 

The threads placed in the focus are difpofed obliquely 
in regard to the lines of divifion, fo that a correfpondence is 
known to have taken place when a line of divifion divides 
into two equal parts the acute angle formed by the two 
threads. 

“ We {hall here obferve, that, in the year 1783, Ramfden 
employed, in the like manner, two microfeopes, adapted to 
an inftrument he had invented to meafure the dilatation of 
metals. General Roy gave a defcription of this inftrument 
in the 75th volume of the Philofophical Tranfadtions. 

ei C. Pi diet offered tq entruft the clafs with the Englifh 
ftandard and the comparer above deferibed, to enable them 
to determine the ratio of the metre to the Englifh foot: the 
clafs accepted this offer with gratitude, and charged C. Le¬ 
gendre, Mecftain, and myfelf, (Prony,) to join with 
C. Pidfpt in order to determine the ratio between the 
ftandard of the platina metre and the Englifh foot. 

a 1 he following is a fhort account of the refult of the 
labour undertaken on this fuhjedf at the houfe of Lenoir for 
a firft companion: 

I he 49 inches of the Englifh rule terminate at divifions 
traced out 04 one of the faces of that rule: and the ftandards 

ff " ‘ ' ' ' " ' ' .. of 
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of platina and iron of the Institute have no divifion, the length 
of the metre being given by the diftance between their ex¬ 
tremities. This circumftance prevented, on the one band, 
the length of a metre from being taken immediately on the 
Standards with the microfcopes; and, on the other, did not 
permit the immediate effimation of the metre of the fnftitute 
in Englilh inches, by the procefs employed for fixing the 
ffandard of the new meafures; a procefs which confifts in 
refiing the extremity of the metal rule Subjected to examina¬ 
tion againft the knee , of a fixed gauge, and applying to the 
other extremity a Hiding knee, eon fruited for effimating the 
difference between the meafures, the ratio of which is to be 
determined, or the identity of which is to be ascertained. 

<c The artift Lenoir tried to furmount thefe obffacles by 
employing a copper rule, a metre in length, cut at its extre¬ 
mities into a very {harp bevel, in fuch a manner, that this 
rule could be compared with the ffandard of the Inftitute 
according to the usual method of extreme contact, and which 
being placed above the Engdifh rule, the edges of the bevel 
produced on the Surface of that rule the effedt of divifions 
parallel to thofe delineated upon it. By thefe means, the 
microfcopes could be ufed for effimating in inches, and ten 
thoufandth parts of an inch, the diffance between thefe edges. 

(e By this method, the ffandard metre of platina, and an¬ 
other metre of iron, both belonging to the Inftitute, were 
compared with the Englifh foot;, the two former meafures 
being conftrudfed in fuch a manner, that at the temperature 
of melting ice they are equal to each other and to the ten 
millionth part of a quarter of the meridian. It was found 
that at the temperature of 15*3 degrees of the centigrade 
thermometer the platina metre was equal to 39*3775, and 
the iron metre to 39*3788 Englifh inches, meafured on the 
rule of C. Pidlet. 

Ci But thefe firft observations made known to the commif- 
fioners/that the procefs they employed might leave Some un¬ 
certainty, in confequence of the great difficulty of placing the 
interfeclion of the threads at the exa£t extremity of the bevel 
of the rule, which Served as a term of comparison. A reflec¬ 
tion or irradiation of light which took place at that extremity, 
prevented our clearly diffinguithing whether the optic axis 
of the microfcope was exactly tangent to the Small Surface 
y/hich terminated that bevel. 

u To remedy this inconvenience, one of the com mi (boners* 

* This method, as limpie as ingenious, was propofed by C. Prony ; and 
C. Patti of Geneva, who was accidentally prefeht, carried it into execu¬ 
tion : it was attended with complete fuccefs. 

propofed 
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propofed the following method, which was adopted:—Ifc 
confided in tracing out, on a fmall dip or rule of metal, of 
the fame thicknefs as the Englifh rule, a very delicate line 
perpendicular to the length of the rule. This piece of metal 
was made to reft againft a fixed knee, and the microfcope 
with fixed threads was brought to the line above mentioned : 
the piece of metal containing that line was then removed, 
and the metre to be compared was put in its room, with one 
of its extremities refting again ft the fixed knee, and the piece 
of metal placed at the other. It is here evident that the line 
traced out on the piece of metal was in this new pofition at 
the exact diftance of a metre from its former pofition when 
refting againft the fixed knee; and, by making the threads 
of the fecond microfcope correfpond with this line, the di¬ 
ftance between the points of interfecfion of the two threads 
was exadlly a metre. To eftimate the metre in Englifh 
inches, nothing then was neceffary but to put into its room 
the divided rule, to place a line of one of its divifions under 
that of the interfecfion of the threads which was fixed, and 
to eftimate at the other extremity, by means of the micro¬ 
meter, the fraction of divifion, which with the whole num¬ 
ber of thefe divifions gave the length of the metre. 

u The comparison was repeated on the 4th of Brumaire 
at the houfe of one of the commiffioners by the method here 
defcribed; and after feveral obfervations, which correfponded 
in a very fatisfadtory manner, it was found that, at the tem¬ 
perature of 12*75 degrees of the centigrade thermometer, the 
platina ftandard of the metre was 39-3781, and the iron 
ftandard 39*3795 Englifh inches. 

u The two metres having been conftrudted to be equal at 
the temperature of freezing, the operation from which the 
preceding refults were obtained may be verified by finding 
what the ratios would be at that temperature. For this de¬ 
termination we have the corredf experiments of Borda, and 
the commiffion of weights and meafures on the dilatation of 
platina, copper, and iron, from which it refults, that for 
one degree of the centigrade thermometer, platina dilates 
0*00000856, iron 0 00001156, and copper 0*00001783; 
and from thele data it is found that, at the temperature of 
freezing, the platina metre of the Inftitute is equal to 
39*38280, and the iron metre to 39-38265 Englifh inches, 
meafured on the ftandard of C. Pidfet. 

“ The difference 000015 between thefe two lengths, lefts 
than T ‘r th of a line, or of a metre, may he abfo- 
lutely neglected. The refult of our labour therefore is, that, 
fuppofing the platina and iron ftandards of the metre belong- 
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Ing to the Inftitute, and the Engllfh rule of C. Piclet, at the 
temperature of freezing, the metres, which at that tempera¬ 
ture are equal to each other and to the ten millionth part, of 
the quarter of the meridian, are equal to 39*38272 inches 
meafured on the Englifh rule of C. Pidfet, 

44 Done at the Mathematical and Phyfical Clafs of the 
National Inftitute, Nivofe 6, (year 10). 

44 (Signed) Legendre, Mechainj 

and Prony, Reporter. 
44 The Clafs approves the report, and adopts the conclu¬ 

sions. 
44 Certified agreeably to the original. 

Paris, Nivofe 26, year 10.” 

XL. Letter from Count Morozzo /o C. Lacepede, re- 

fpetting a Parrot hatched, at Rome; together with fame 
Ohfervations on the duration of the Life of thefe Birds*, 

IN"O one can know better than you do, that it is impoffible 
to have the natural hiftory of birds fo complete as that of 
quadrupeds. To render it more per fed!, we muft colledt, as 
you have done, all the new fadts and correct ohfervations 
made finee the immortal Buffon publifiied his work, in order 
that we may form a new one ftiil more complete. That I 
may contribute towards this branch of natural hiftory, permit 
me to fend you an account of an interefting fadf, viz. the 
hiftory of two parrots of the family of the Amazons, which 
laid eggs feveral times, and which have reared a young one, 
brought forth at Rome in the courfe of the prefent year 1801. 

1 ft, I fhall firft give you a hiftory of thefe parrots, with 
an account of their laying and incubation. 

2d, Of their habits and attachment, and in what manner 
they reared the young one. 

3d, I fhall examine the fpecies to which they belong: I 
fhall give a description of the male, the female, and the 
young parrot, and compare them with thole given by orni- 
thologifts. 

4th, I fhall relate fome very rare cafes of parrots hatched 
in our climates, and the difficulties that oppofe this circum- 
ftance. 

5th, In the laft place, I fhall offer fome conjedfures on the 
duration of the life of parrots compared with that of other 
birds, which will give me an opportunity of obferving that 

* From the 'Journal dc Pbyjique, Ventofe, an. 10. 

there 
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there is a eonflant relation between the time employed in 
incubation, and the duration of their life. 

I. Hiflory of the Parrots, their Paying and Incubation. 

The parrots of which I am going to give the hiflory, be¬ 
long to M. PafTeri, a Roman. 

In the firfl place, I muff exprefs my gratitude to the owner 
for having permitted me to examine and obferve them very 
clofely, and for having communicated to me the obfervations 
which either he or his mother had an opportunity of making, 
for fixteen years, on the manners and habits of thefe birds, 
which enables me to give a correct hiflory of them. 

M. PafTeri obtained at Marseilles, in 1786, a female parrot 
of the family of the Amazons. Some months after, he got, 
at Avignon, a male under the name of the Amazon parrot of 
Brazil. He put them together, being both tame, and fuf- 
fered them to go about the houfe at their pleafure* They 
never had a fmall chain on their legs, nor any other badge 
of flavery. They often remained on the flick placed for 
them, and fometimes they retired in the night to a large 
iron cage which was not {hut; and in every other place 
where they have fince been, they have always enjoyed the 
fullefl liberty. From the moment they faw eachoother, they 
conceived a flrong mutual attachment, the caufe of which, 
no doubt, was their difference of fex; and their friendfhip 
ilill continues to fuch a degree, that if feparated for a few 
moments they are in the greateft agitation, emit loud cries, 
and their uneafinefs continues till they are again brought to¬ 
gether. When they came into the poffeflion of M. PafTeri 
they had attained to their full growth, but he had no know¬ 
ledge of their age. 

CIO 2^ 

The male pronounced diftin£l!y feveral French words, as 
it does Till; but the female emits only loud cries, and chat¬ 
ters very much, without articulating a fingle word. They 
have travelled a great deal with their mafler, being fir ft car¬ 
ried to Rome, thence to Forti, Valentano, and Nagni, and 
again back to Rome : during thefe journeys they were fhut 
up feparately in fmall wooden boxes called fabots *. 

The female laid eggs feveral times. The firft time this 
circumflance was obferved was at Forti, about five years 
ago. She produced two eggs, which fhe depofited in a hole 
near the kitchen chimney ; but the inceflant noife of the 
people going backwards and forwards, prevented her from 
continuing to hatch them. Befides, unforeseen circumftances 
obliged the owner to change his refidence. 

* I his method of c. trying birds is very convenient; for, ac they cannot 
turn tfremfelves, they do not fpoil their plumage. 

The 
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The fecond time was at Valentano, where fhe produced 
two eggs, which {he depoflted in a corner of the room, with¬ 
out preparing any neft. Having fat on them fome days, it 
Was then concluded that it would be better to place them 
under a pigeon; but, though the pigeon fat on them for a 
confiderable time, they were not hatched. 

The female laid for the third time laft year (1800). She 
produced two eggs about the middle of May, and depofited 
them on the ground ; but fome days after they were found 
broken. Whether it was done by the male that lie might 
enjoy the female again, or whether it happened by fome 
other caufe, is not known. In the beginning of June, how¬ 
ever, {lie again laid two eggs * 5 but (lie depohted them this 
time in an earthen veflfel which, the handle of it being broken, 
was employed as a chaffing-difti : it was half filled with afhes, 
and Hood behind a door which concealed the female while 
fitting. 

The female fat for forty days, and on the 25th of July 
one of the eggs was hatched; but the young one died next 
morning. ' 

As M. Pafferi was defirous. to confirm the fa61 of a parrot 
being hatched at Rome, he carried it to the hofpital of San- 
'Spirito-; but putrefaction being too far advanced, it was 
thrown a wav. It was feen, however, by feveral of the young 
furgeons at that iriftitution. 

The fourth, or rather the fifth time, that the female laid, 
(for Hie had laid once befides the three times above men¬ 
tioned,) was in the prefent year 1801. She depofited three 
eo-gs in the fame veflfel filled with afftes, which flood in 
the fame place as before. The incubation lafied forty days, 
and on the 24th of June a young one was hatched : fome 
days after, the other eggs were thrown away as unfruitful. 
This young parrot is at prefent in good health, and as large 
as a pigeon. 

It remained al mo ft naked for the firft fortnight, being co¬ 
vered only with foft down : the fmall gray tubes of the quills 
then began to appear, and from thefe iffiied, like a- fmall 
brufh, the green feathers, which grew progreffively to fuch a 
degree, that on the 20th of Auguft, that is to fay, at about 
the end of two months, it was completely clothed. . ' 

On the 12th of July, that is, on the 18th day, the young 
parrot began'to emit cries for the firti time. 

O11 the 14th, that is, on the 20th day, it began to-open 
its eyes. * * - 

* It is very common for birds to lay a fecond time, when their eggs 
have been broken or carried away. 
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On the 20th of Auguft, when it was well covered with 

feathers, the mother, which had conftantly flept in the neft 
with its young:, abandoned it, and flept by the male as ufual. 

On the 25th of Auguft, the young parrot flept out of the 

neft. 

II. Habits of thefe Birds—their Attachment—-Method of 
rearing their Young. 

It has not been obferved that thefe parrots fpeak more 
in fummer than in winter. They did not feem to fuffer any 
inconvenience from the heat: yet they wafh themfelves in 
fummer, and, when the fun is ardent, place themfelves in 
the fhade: on the other hand, they feek for the fun in 
winter. They feem much aftedted bv a change of weather; 
and during ftorms they are under great agitation, and fend 
forth loud cries. 

No particular time of their moulting has been remarked ; 
it takes place gradually in the courfe of the year. 

Thefe birds copulate only once a year, in the fpring: it 
was always in the latter end of March and beginning of 
April that, they (bowed figns of it. At this time, the male 
redoubles his care ties to the female, which returns them by 
marks of the greateft fenfibility. They kifs with their bills, 
fcratch each other, and broke, one by one, the fmall feathers 
of the head. Sometimes the male, preffing his throat, by 
a fort of rumination throws up fome models he has iwal¬ 
io wed, and prefents them with his bill to his companion, 
which eats them with great avidity. 

After thefe preludes, they copulate like pigeons. They co¬ 
pulate feveral times a day: they have been feen to copulate 
even three times in a morning, audit is to be prefumed that 
they did fo feveral times more. 111 the courfe of the day; which 
proves that they arc exceedingly warm. 

According to our obfervations they conftrudt no neft. 
They colledted no feathers, bits of ftraw, or any other light 
bodies within their reach. The female depofited her eggs 
iji the fame veftel, without carrying any thing to it. 

The eggs are as large as thofe of a pigeon, and are entirely 
white. As fome authors have obferved that the eggs of the 
Amazon parrot are fpotted with gray, while thofe of the parrot 
in queftion were white, there is reafon to conclude that the 
ft ate of domefticitv has an influence on the colour of the . J 

eggs, as it has fometimes on that of the plumage. This 
©bfervation did not efcape Ariftotle 

The number of eggs was always two, except once, when 

* Hilt Animal, lib. vi. c. 2. 

there 
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there were three. Though thefe eggs were often handled, 
the female never made the leaft hefilation to fit upon them*! 

Or the eggs laid this and the preceding year, only one was 
hatched. 

. The female alone fits on the eggs. The period of incuba* 
tion is forty days f. ihe female fcarcely ever leaves them, 
except to drink, or for any other neceffary purpofe ; and then 
die immediately returns. During that time, the male hands 
fentinel at a little diftance: he is very attentive to the lead; 
node, and never fhrs from the fpot but to carry food to the 
female, which he always breaks with his bill during the in¬ 

When the young parrot is hatched, both the old ones 
carry it food. The young one did not begin to eat alone till 
the.7oth <%. The old ones continued to cut the food with 
their beaks for more than ten days. 

They gave to the young one the fame food as they ufed 
themfelves. Being accuftomed to every thing, they ate rice^ 
meat, pafie, Turkey corn, hemp-feed,* and fruits; but they 
were fondeft of the feeds of the turnfole, carthamus, melon, 
and cucumber. 

The following fadt is highly worthy of attention The 
owner feeing that his young parrot increafed in fize, and 
fearing that the vefifel would be too fmall to contain the 
mother and her young one, he put into a bafket fome linen 
rags and feathers, depofited it in the fame place where the 
veffel (food, and conveyed the young parrot into it: the 
mother immediately repaired to the bafket, and feemed highly 
fatisfied with her new habitation ; but fome hours after,3(he 
began to cut with her beak one edge of the bafket: in three 
days fhe finifhed her work, having made an aperture in it 
four or five inches in width and fix or feven in height. The 
twigs were cut as neatly as if by the fharpeft inftmment.— 
It appears to me that this fabt can be explained only in two 
ways. The mother, feeing her young one grow bio;, cut the 
edge of the bafket, that when it was In a date to gr0 abroad 
it might have no occafion to climb over the edge, which v/as 
about fix inches in height. 

O 

III. Defcription of the Male, the Female, and young Parrot, ' 
in order to afcertain to what Species they belong. 

Had ornithologies left us exa£t deferiptions, it would be 
eafy to compare different fpecies : thefe deferiptions are verv 
often deficient and imperfect, and very often the male alone,, 

* Buffon made the fame obfervation, vol. ix. Svo. p. 287. 

0 ^he male and female Amazon parrots lit alternately. 

4 or 
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nr the female, has been delineated. It is well known that 
there is a difference among birds according to their fex ; and 
this has produced great ambiguity, of which many inftances 
might be produced : the cafe has been the fame, in my opi- 
nion, with the male in qtieftiori. 

The male is as large as a pullet of four months old : its 
length from the root of the bill to the extremity of the tail 
is 14 inches. The top of its head is of a beautiful yellow 
colour, which extends to the throat and the lower part of 
the neck. On the head, the feathers appear to have an orange 
tint, becaufe there is a double row, the longeft of which 
are yellow, and the fhorteft of a rofe colour. The reft of the 
neck, the upper part of the back, and the cover of the wings, 
are of a brilliant green. The breaft and belly are of a yel* 
lowifh green, and the tip of the wings of a beautiful yellow" 
intermixed with orange. The plumes of the wings are varie¬ 
gated with blue, violet, and very bright red. The two exte¬ 
rior feathers on each ftde of the tail have their internal barbs 
red at the origin of the quill, and of a dark green at. the ex¬ 
tremity, which is yellowifli green : the other feathers are 
of a dark green, terminating with a yellowifh green. On the 
thighs it has very thick yellow feathers, like breeches a la 
Suiffe: the bill is of an afli-grav colour, black at the tip s 
the iris of the eye is orange : the feet are gray, and the claws 
black. 

According to this defcription it appears that, by the head 
and tips of the wings, it may belong to the family of the 
criks; but its fize, and the plumage of the back and belly, 
feem to give it a refemblance to the firft fpecies of the yel¬ 
low-headed Amazon of Buftbn. The large yellow breeches 
a la Su-ijfe, as far as I know, have been defcribed by no or- 
nithologift; and this peculiarity is fufficiently remarkable to 
make a feparate clafs : befides, the iris of the eyes of the par¬ 
rots in queftion is orange inftead of yellow, as in the criks; 
and the bill is afh-coloured; while that of the Amazons is 
red at the bottom, and that of the criks white. 

• The female, which is fmaller than the male, is as large as 
a pigeon: her length from the root of the bill is only u|- 
inches. The top of the head is vellow, and the tips of the 
wings of a bright red. The plumage has a perfect refem¬ 
blance to that of the yellow-headed Amazon of Buffon : it is 
certainly the PJittacus major, viridis alarum, cojla fuperne 
rukente, the Amazon parrot of Barrere *, and not the' PJit¬ 
tacus macrourus viridis, gems midis, humeris coccineisj P/it- 

* France Equinoxiale, p. 144. 
tacus 
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tacus nohilts of 1 innreus *. Tn my opinion Linnaeus alluded 
to fome fpecies of Ara, as the individuals in queftion have not 
their cheeks bare. There can be no doubt that the female 
is the real Amazon, but it is difficult to determine to what 
fpecies the male belongs. It is poffibie that the latter may 
be the male-of this fpecies, and that ornithologifts may have 
examined and defcribed only the female, and may have fup- 
pofed both to be perfectly fimilar; which, however, is rarely 
the cafe. It cannot be claffed either with the fpt cies ap¬ 
proaching the yellow-headed Amazon, and known under the 
name of the baltard Amazon, or demi-Amazon ; for none of 
thefe have yellow breeches on the thighs: to obtain, there- 
fore, a complete hiflorv of thefe birds, it would be neceffary 
to defcribe always both the male and the female. 

The young parrot, when examin d at the third months 
had the head and lower part of the neck yellow, like the fa¬ 
ther : its length from the root of the bill was about 10 inches,, 
and, at four months, 11 inches. The body is exactly like 
that of the father; but its plumage is of a much livelier and 
more fplendid green. The tips of the wings are orange, the 
fmall red feathers being interfperfed with yellow : it has the 
yellow breeches, but Ids tufted than thofe of the father; the 
fame legs, gray feet, and black claws i the bill is gray, and 
blackilh at the point. The eye till the third month was gray7-, 
and the iris of the fame colour; but it gradually changed, 
and at the fourth month it was yellow. I have no doubt 
that it will become orange, Iffie that of the father. Its tongue 
is very black, and the noftriTs well marked : the progrefs it 
has made in fize during the courfe of four months, induces 
me to think that it will hill grow, and become larger than 
the father. 

This living individual may afford an opportunity of making 
many important obfervations, which it would be interefting 
to follow. 

1 ft, To know at what age it will attain to its full growth. 
2d, Whether any change will take place in its plumage. 
3d, At what age it will be in a lfate to procreate. 
4th, How many years it will live. 
I have requefted the owner of this parrot to attend to the 

three firll articles; for, in regard to the duration of life, as 
I believe it to be very long, it can be known only to the 
fecond or third generation after ns. I have begged him alfo 
to note down to what age the mother will lay. At prefent 
file muff be about twenty years of age, for it is about fifteen 

* Linn. Hift. Nat. e<d. 10. p. 97., effi 13. p. 140. 

' Wol. XII. No. 47, Q finpe 
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fince die came into his pofieflion; and, as {he was then of 
the full fize, {he inuft at lead have been five years of age. I 
begged him likewife to be attentive during the next year, 
and to obferve whether one egg alone will produce, and whe¬ 
ther the reft will be equally fruitful. 

IV. Injiances of fome'Parrots which have laid in Europe.. 

' The parrots both of the old and new continent never pafs 
the tropics, and feem confined to a zone of 23 degrees on 
each fide of the equator : in their wild ftate they never pafs 
thefe limits, which nature feems to have prefcrihed to them. 
When tranfported beyond thefe latitudes, they live, and are 
fenfible to love, notwithstanding the difference of climate. 
We have fome inftances therefore, but very rare, of parrots 
producing young in our temperate countries ; though it often 
happens that they lay eggs without any germ. JBuffon afferts, 
on the teftimony of the Gazette de Ldtterature of the 17th of 
November 1774, that M. de la Pigioni^re had a male and a 
female parrot in the town of Marmande, in Angumois, which 
for five or fix years never failed to lay eggs that produced 
-young, which were reared by the father and the mother. Thefe 
parrots were of the fpecies called the jaco, or a {h-coloured 
parrot of Guinea, PJittacus cinereus feu fubctsruleus of Al- 
drovandi. He quotes father Labat, who fpeaks of two par¬ 
rots which feveral times produced young at Paris; and the 
abbefs of Beaumont-les-Tours, who had two young parrots 
hatched in the month of January 7 but the cold foon killed 
them. 

Thefe are fingle facts which give us no information re- 
Tpe£ting the habits of thefe birds either during the time of 
their laying or incubation. We, however, no where find 
that the Amazon parrots, or any others of America, ever 
produced in Europe. 

Though the climate of Rome is not fo cold as that of Paris, 
as the mean temperature at the end of March and the com¬ 
mencement of April is 17 degrees of Reaumur *, I am not of 
opinion that this was the principal caufe of thefe parrots pro¬ 
ducing ; as the fame thing muft have often taken place in Sici¬ 
ly, Malta, and other countries lying more to the fouth: but of 
this we have no inftance. I am therefore induced to think 
that the parrots in queftion produced at Rome, becaufe they 
had been long together, were exceedingly fond of each other, 

•when they became acquainted, and always enjoyed the com¬ 
pleted: liberty 5 becaufe they were probably of the fame age, 

# Tab. Meteorolog, de Rome, par l’abbe Scarpellini. 

.. .. and 



Account of a Parrot hatched at Rome. 243- 

Slid becaufe the owner, finding that the eggs were not clear 
like thofe of the preceding year, but contained a germ, 
thought proper to leave them in a detached chamber expofed 
to the lun, gave the parrots more liberty and abundance 
of food. I am fully perfuaded that thefe caufes contributed 
much more than the climate to their producing. 

If indead of one young one, which I believe to be a male, 
there had been a female alfo, it is very probable that a breed 
might have been eftablilhed at Rome. We may hope for it 
the next year. 

Conjectures refpeEtmg the Duration of the Life of Parrots, 
deduced from, the Time of their Incubation, and compared 
1with that of other Birds, 

Salerne afierts that he faw a parrot 60 years of age fiill 
alive and adtive; M. de la Borde fays that he faw one which 
was more than 46 years, and I myfelf have feen one which 
had been in the fame family 75 years. 

Though Ollina, an excellent obferver, was of opinion that 
the life of parrots, taken at a medium, did not exceed twenty 
years, I am of opinion that he was deceived, having, per¬ 
haps, had an opportunity of obferving only a fmall number 
of individuals. 

All naturalids agree in affigning a long life to parrots, to 
which Linnaeus gives the epithet of longizvi. This fadf, 
then, is incontedahle. The parrots in quedion furnifh a new 
proof of it. According to the calculation already made, the 
age of the female cannot be lefs than 20 years; for, as it is 
five fince fhe firft laid, it thence refults that fhe was then 15; 
but if in the order of nature thefe birds begin to lay at that 
age, this would be another proof of their longevity, fince we 
know that the large birds, with which we are belt acquainted, 
are capable of laying before they are a year old, and that they 
live at leaft nine or ten times as long : we may thence con¬ 
clude that thefe parrots mud live 130 or T50 years. It may 
be objected, indeed, that it fometimes happens that the fe¬ 
males do not become mothers till an age greater than that 
eftablilhed by nature: but this is rarely the cafe among 
quadrupeds, and dill lefs fo among birds. The parrots in 
quedion lived together ten years without laying, though 
they enjoyed the fame liberty and the fame facility of copu¬ 
lating as they afterwards had ; and therefore we may fuppofe 
that nature was not difpofed for it. 

Buffon thinks that the life of birds is longer in proportion 
than that of quadrupeds, according to the time employed in 
their growth. As we can obtain certain data refpe£ting the 

Q % time 
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time employed for the whole growth only in regard to a fmall 
• number of individuals, let us try whether we cannot, by in- 

du£fion, difcover that the longevity of birds is proportioned 
to the duration of their incubation. 

I fubjoin the following table in order that the reader may 
fee, at one view, the period of the incubation of different 
birds, and the duration of their life in the next column. I 
muff however obferve that the time of incubation is not al¬ 
together the fame in all climates : in warm climates it is acce¬ 
lerated, and in cold climates retarded. But the difference 
is very fmall, and can occafion no fenfible difference in the 
table. 

Table of the Period of Incubation, and of the Duration of 
Life of fe-veral Birds. 

Names of the 
Birds. 

The fwan - 
Parrot - - 
Goofe - - 
Eagle - - 
Buftard - - 
Duck - - 
Turkev - - 
Peacock - - 

Incubation. 
Days. 

4a - - 

Authors. 
Duration of Life. 

Years. 

300 nearly - Aldrovandi, 
ioo nearly - Wolmaer. 
8o and more Willughby. 

Never obferved by any naturalift. 

Pheafant - 30 to 35 - 

Crow - - 
Nightingale 
Pullet - 
Pigeon - - 
Linnet - - 

Canary bird 

Goldfinch - 

35 to 38 - Ariftotle. Pliny. 
TreatifeonPhea- 

18 t0 20 * fants. 
30 - - 
J9 to 30 
18 to 19 
17 to 18 
14 - - 

13 to 14 

13 to 14 

- 100 and more Hefiod. 
17 to 18 
16 to j8 
16 to 17 
13 to 14 

13 to !4 

18 to 30 

Buffon. 
Buffon. 
Several obfervat. 
Willughby. 
Treatil'e on thefe 

Birds. 
Buffon. 

We lhall here obferve, that it appears by this table that 
the fwan and parrot, which employ the longed time in in¬ 
cubation, are not thoie which live longed : the longevity of 
the former of thefe birds has been carried to 300 years, and 
that of the latter to 100. 

In regard to the odrich, the life of which the antients 
carried beyond too years, we can find no relation between 
this period and tfiat of the incubation, as the female feldom 
fits on the eggs, which are hatched by the heat of the fun. 
r.Ihe cafe is the fame with the crane and the heron, to which 

the 
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the antients affigned a life equally long; but we have no ob¬ 
servations in regard to their incubation *. 

The goofe, which employs thirty days in incubation, lives 
beyond the age of 80. The eagle, buftard, turkey, and duck, 
are the next in the table in regard to the period of incuba¬ 
tion ; but it has never yet been compared by any5 one with 
the duration of their life. 

All the other birds mentioned m the table, live nearly in 
proportion to the time of their incubation; but, as thefe 
observations were made chiefly on domeftic or captive birds, 
it is probable that there may be Some difference between thefe 
and thofe which are in the wild Hate. 

“ We know befides,” fays M. de Buffon, ce that we never 
give time to our domeftic birds to go through the complete 
period of life affigned to them by nature/’ 

In regard to birds in their wild ftate, it is almoft impoffible 
to obtain any correct information. Very few ornithologifts, 
therefore, have Spoken of the duration of their life; and when 
they are caught in Snares, they endeavour to judge of their 
age by marks which are very ambiguous. (See Arijhtle.) 

The conftant ratio which I have obferved between the 
time of incubation and the duration of the life of birds, fug- 
gefted to me the idea of examining what relation there is 
between the duration of the life of quadrupeds and the time 
employed in geftation; and I have made out the following 
table: 

Table of the Period of Gejlation and of the Duration of 
Life of feveral Quadrupeds. 

Names of the 
Animals. 

Elephant 
Camel - 
Buffalo 
Afs - - 
Mare 
Cow 

Stag - 

Roebuck 
Sheep - 
Goat 
Dog 

Geftation. 
Months. 

- 24 " 

- 12 - 

- 12 - 

- 12 - 

- Hi - 

- 9 - 

D urat. of Life. 
Years. 

I^O to 200 
40 to 50 
20 to 25 
25 to 30 
2>; to 30 
14 to 15 

- 35 tO 40 - 

5l - 

5 
5 
Q, 

12 to 
12 to 
11 to 
II to 

*5 

13 
35 

Authors. 

Ariftotle. 
The fame. 
Cajetano. 
Buffon. 
Ariftotle. 
The fame. 
New Treatife on 

Hunting. 
Buffon. 
The fame. 
The fame. 
The fame. •„ 

By comparing thefe two tables a very great analogy will 
be found between the time of the geftation of quadrupeds 

* See Paulus Jovius. 

G. 3 and 
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and that of the incubation of birds, in regard to the duration 
of life. Thus we obferve that, among quadrupeds, the ele¬ 
phant, which lives from 150 to 200 years, goes with young 
24 months; and that the camel, which goes with young 
12 months, lives 40 or 50 years. Among birds, the fwan, 
which fits 42 days, and the parrot, which fits' 40 days, are 
thofe which live longeft, their life exceeding 100 years. In 
looking over this table, the fame relation appears to be pre- 
ferved. The horfe and afs, which have the fame period of 
geftation, live nearly the fame time; that is to fay, 26 or 
30 years. The domeftic fowl and pigeon, which have nearly 
the fame period of incubation, attain to the fame age; and 
the cafe is the fame with the goat and the fheep, as well as 
with the canary-bird and the linnet. 

I muft, however, confefs, that in thefe tables there are two 
very ftriking exceptions. The flag, among quadrupeds, goes 
with young a month lefs than the mare, and vet lives about 
ten years longer: and, among the birds, I obferve that the 
crow, which fits only twenty days, lives far beyond ico years, 
according to Hefiod and feveral other obfervers. 

Thefe exceptions {fill further prove that our knowledge re- 
fpedting this part of natural hiftory is very limited, and prove 
the neceffity of making more obfervations. Befides, the dif¬ 
ficulty of aleertaining the exadt duration of the life of qua¬ 
drupeds is equally great as that experienced in afcerlaining 
the duration of the life of birds, fince thefe obfervations can 
be made only on a fmall number of individuals, taken, for 
the moft part, in a ftate of domeffieity; and M. de BufFon 
lagely remarks, that man, wifhing for continual enjoyment, 
fhortens the period. 

If, not with ft an ding thefe exceptions, fome relation has 
been fuppofed to be found between the time employed for 
perfect growth, and the duration of life, it appears, from a 
view of this table, that there is a more diredf connedtion be¬ 
tween it and the time of geftation : nature alfo feems to have 
preferved a kind of connection between the time employed in 
geftation and that of incubation in regard to the duration of 
the life of birds and quadrupeds. 

I he period of the incubation of the parrot, which no 11a- 
turalift had before obferved, has led me into confiderations 
fomewhat prolix; but ideas fuggefted merely as hints, when 
aided by experience and more corredfc obfervation, often con- 
dudt to important truths. 

XLI. Dc~ 
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XLL Defcription and Natural Hiflory of the IVild Goal 
of the Alps. By M. Berthout Van Berchem jun, 

[Concluded from p. 121.] 

«BuT having faid enough in regard to this animal in its 
confined date, let us now haften to reftore it to liberty: it is 
on the fummits of the fteepeft rocks, fufpended, as we may 
fay, between the heavens and the earth, that it ought to be 
confidered, as it is there that it difplays all its ftrength and 
agility. It is particularly interefting to fee the eafe and fa¬ 
cility with which it traverfes the mod awful rocks, the bare 
fight of which infpires terror, and which are inacceffible to 
man. When it leaps, it does not feem to take a fpring; it 
diredfs its fight with the greateft precifion to the place it 
wifhes to reach, and never miifes its aim. When tranquil, 
it generally carries its head low; but when running, it holds 
it elevated ; it even throws it fomewhat back, which heightens 
the agreeablenefs of its figure. When it withes to raife itfelf 
to the top of a perpendicular rock fifteen feet in height, it 
does it at three leaps, or rather three fuccefifive jumps, of five 
feet each: one might fay that it fcarcely found any point of 
fupport on the rock; and it appears to have touched it only 
that it might be thrown higher, with the fame force that an 
elaftic ball would be if impinged againfi: a hard body. It 
never makes more than three leaps in this manner. If it be 
between two rocks ftanding near each other, and wifhes to 
get to the top, it accompli fhes its objedt by jumping from 
the one to the other. It traverfes the glaciers alfo with great 
rapidity, but only when chaced : when its courfe is volun¬ 
tary it avoids them, and does not feem to walk on them with 
fuch confidence as among the rocks. 

I (hall now give an account of the manner in which the 
wild goat lives when peaceably Buffered to follow its natural 
habits, when not molefted in its retreats; and (hall then de- 
fcribe the manner in which it is hunted. We fhall fee in 
what manner man, who of all beings is the mod defirudlive, 
penetrates into the almofl inacceffible places which nature has 
affigned to this animal, and where, as appears, it ought to 
be flickered from his rapacity. We fhall fee how, at the 
rifk of his life, and braving the mol imminent dangers, he 
purfues it, and has diminifhed the number in fuch a man¬ 
ner, that, though it was formerly difperfed over all the high 
mountains .of Switzerland, Savoy, and the Valais, it is now 
found only in fome places, and even in fmall numbers. 

Q 4 Thefe 
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Thefe goats feed during the night in the higheft woods, 
and never further than a quarter ot a league from the fuDa¬ 
mn ; but, when the fun begins to illuminate the tops of the 
mountains, the\ leave the woody regions in flocks, afcend 
the mountains as they feed, and proceed fometimes to very 
Confiderable heights. They feek ihe declivities turned to¬ 
wards the eafl and fouth, and lie down in the higheft and 
mod: elevated places. But when the fun has got through 
three-fourths of his courle they defcend to the woods, feed¬ 
ing as they proceed, in order to pals the night. When it 
threatens to fnow, they clelcend alfo into the woods for the 
fake of fhelter. 

Thefe animals aflemble in flocks of 10, T2, or 15; for¬ 
merly they were more numerous, but at prefent they are 
often in fmall numbers. All the males fix years of age, and 
thofe above it, always remain in higher places than the fe¬ 
males or the males that are younger. The older they are, 
they are the lefs fond of living in fociety. They become 
hardened againft the cold, frofi, and all the feverity of the 
feafons. Very often thefe old goats have the tips of their 
ears withered, and, as it were, dead Severe cold muft ne- 
ceflarily produce this effect on extremities where it is well 
known the circulation of the blood is eafily checked. They v 
lead a folitary life on the fteep fummits, and never defcend 
from them. To conclude what we have to fay in regard to 
their habits, we (hall here obferve, that in winter they are 
accuftomed to place themfelves on eminences oppofite to that 
part of the horizon from which the (form proceeds, and to 
reu ain there like ftatnes: they only go from time to time 
to feed in the neighbourhood, and then return to their fia- 
tion. The females and young have not this habit3 they re¬ 
main at all feafons in places lefs elevated. 

As the fore-legs of thefe animals are fhorter than thofe 
behind, it is natural to fuppofe that they can afcend with 
more facility than they defcend. Nothing but the feverity 
of the weather can induce them to remain in the low di- 
iftri&s; and, if a few fine days take place in winter, they 
immediately quit the woods and afcend the mountains. 

Winter is their feafon of love, and the month of January 
that ot their greatefi heat. All the goats, of whatever age, 
then mix together; the males combat, and the females be¬ 
long to the victors; after which they return to their ufual 
order The females go with young five months, and bring 
forth in the lafi week of June or firfi of July. They produce 
only one at a time, of the fize of a eat, and which, like the 
young chamois, walks as foon as dropped. An hour after 
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its birth it can conceal itfelf amonc the rocks *. When the 
female is delivered (lie licks its eyes, head, and neck; teaches 
it, at an early period, to leap ; and beftows on it the care of an 
attentive and vigilant mother. While fuckling, the remains 
in the holes of the rocks. She calls her young by bleating; 
but the hunters think they have remarked that it is by gef- 
tures that die ufually expreiTes her defires. 

As it often happens that docks of wild goats, chamois, do- 
medic goats, and fheep, pafiure at a fmall didance from each 
other, 1 endeavoured to find whether thefe animals fome- 
times intermixed and produced in that date of liberty; but 
I could obtain no certain information refpe&ing this fa<T, 
which would be of great importance to natural hidory. It 
only appears that the wild goat and the chamois never inter¬ 
mix in their natural date. 

The bed time for hunting the wild goats is towards the 
end of dimmer, and in autumn, in the month of Augivft and 
September. It is then that they are in bed condition. This 
fpecies of hunting is exceedingly dangerous and fatiguing, 
and therefore can he undertaken only by the inhabitants of 
the mountains. The hunters, bt tides rcfolution to look down 
without fear from the created heights, mud have fufficient 
^ddrefs and deadinefs of foot to get out of didicult pafles, and 
to take accurate aim. 't hey mult alio be endowed with great 
ftrength and vigour to endure hunger, cold, and the created 
fatigue. The mod determined hunters refide in the moun¬ 
tains of the Lower Valais : almod all the peatants of Servan f 

follow 

* A hunter one day furprifed a female chamois whi'e bringing fo th 
her young one on a rock : afentiment placed by nature in the breafl of all 
mankind retained t h arm, and prevented him fiom killing her : he v evved 
this interefting fpedtach for tome moments, and faw the mother hck her 
kid. He then prepared to fi e, but the chamois and her young one both 
inftantly difappeaied, and concealed rhemfelves among he rocks. 

f The village of Servan is fituated in the ounta os of the Lower Va¬ 
lais, and at the diftance of two or three leagues from Mdrtigni: ns fitua- 
tion is the wildeft and meft pidlurefquc 1 ever law It (lands on the de¬ 
clivity of a chain of mountains which borders on the well that part of he 
valley of Trient, which is only a continuation of that of Orfine, in Upper 
Faucigny. At the bottom of this valley runs the water of Berard with a 
roaring noife, and, uniting itfelf to the Trient, aflumes its name. Tor¬ 
rents, which dafh down on every fide from the fummits of the mountains 
in fuperb cafcades, contribute to enlarge its dream. That 1)fence of nature, 
that calmnefs, at the lame time awful and delightful, which is experienced 
in the middle of a foreft during a fine lummer's night, never prevails in 
this abode. The air is continually agitated by the noife of the torrent 
which flows through the middle of the valley, and by that of the nume¬ 
rous cafcades which join it. But this continu d and hollow roaring of the 
water is often increaled by the tumbling down of large ntailes, and the fall 
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follow this occupation; and as the animal is not found in 
their mountains, they go to hunt in the Eaft Valley, having 
firft obtained permiffion from the inhabitants for that pur- 
pofe. A hunter never goes out alone; he generally aflfoeiates 
with himfelf one or two others, furnifhed with rifle guns* and 
a bag of provisions. 

They aflbciate for the purpofe of gain, but dangers and perils 
unite them ; and indeed there are many reafons why two hunt¬ 
ers fhould be united. Being obliged to fpend the night among 
the rocks, and at very great heights, they conftrudt a wretched 
hut with pieces of turf, where they deep without fire or bed¬ 
clothes, and on their awaking often find the entrance of it 
blocked up by two or three feet of (now. When furprifed 
by night while in the purfuit of a wild goat, it frequently 
happens that, not being able to difengage themfelves from 
the rocks, they are obliged to pafs the night ftanding in 

of the rocks, which, attacked by the flow adlion of the moifl: elements, crum¬ 
ble to pieces through age, and choke up the bottom of the valley. Thele 
torrents, by tearing open the fldes of the mountains, unveil to us their in¬ 
terior flrudture. in this country, every thing prefents the image of de- 
{Irudlion : ic is in the middle of thefe degraded forefts of firs and pines, of 
thofe accumulated rocks which pafs through all the dates of decomposition, 
to land, and from the ftate of fand to that of mould, that the geologue dif- 
covers the composition of mountain?, and oollcfts fadis for the theory of 
the earth. But in the midft of this diforder one may difcover the hand of 
man and the labour of indufiry : excited by his wants; flickered from all 
quarters by the rocks, and in a good expofure, the inhabitants have coh 
letted a little earth, which they cultivate and fow with corn to fupply 
them with food. 

Of all the cafcades with which this valley is decorated, the moft inte- 
refting for the naturalist and the painter is that, no doubt, of Maupas, be¬ 
tween the village of Finio and that of Servan. The torrent of the Trieve, 
the white foaming waters of which dafiiing againft the rocks, which they 
break and carry with them to their bed, form feveral cafcades; between 
very high rocks, a plank laid acrofs ferves as a pafiage, and from this tre¬ 
mendous bridge the torrent is feen precipitating itfelf from one fall to an¬ 
other, and flying to a diftance below the feet; before is a rock cut into the 
form of a peak, and which feems to be an infurmountable barrier; but a 
fmall narrow path, cut out in a zig-zag form and furnifhed with a parapet, 
enables the traveller to pafs over it, and to confider this fublime and mag¬ 
nificent view, which the horrid noife of the torrent renders kill more 
fluking. The more you advance towards Servan, the lefs fteep the de¬ 
clivity of the mountain becomes, while the valley becomes broader and 
better cultivated. But in traverfing this wild country one is not aftonifhed 
that the inhabitants fhould feek for and be fond of thofe dangers to which 
they expofe themfelves in hunting the chamois and wild goats: they are 
bred up to this,occupation ; the rocks and precipices are, as we may fay, 
their element, and when they quit their habitations they find no perils to 
which they are not accuftomed. 

Thefe pieces can fire twice without being reloaded ; but they have 
only one barrel, with two locks. See a defcription of them in De Lucs 
Recherchcs fur f Atmofpbere, 

each 



On the Wild Goat of the Alps* 

each others arms, that they may remain awake : thefe are 
filiations which none can have an idea of but thofe who have 
traverfed the rocks. I cannot here help making one reflec¬ 
tion : It is among the inhabitants of thefe wild and horrid 
mountains that I found the greateft honefty and friend fhip •; 
in a word, ail thofe virtues which render men worthy of 
efteem. 

As thefe animals afcend to the higheft regions early in 
the morning, the hunters muft get to thofe places before 
them. The goats are then feen coming to pafture, and, 
though their fmell is exceedingly acute, they do not fmell 
the hunters, who, concealing themfelves behind the rocks, 
fuffer them to approach within 30 or 40 paces before they 
fire. 

The following appear to be the molt natural caufes why 
thefe animals do not fmell the hunters :—In the morning the 
km heats and rarefies the upper regions of the air, while the 
lower ones are ftill cold and condenfed. From this want of 
equilibrium there muft neceftarily refult a current which pro¬ 
ceeds upwards, and which confequentlv carries in that direc¬ 
tion the emanations proceeding from the hunter, who is 
above the goats. This effect, indeed, muft take place during 
the greater part of the day; for the fun, by warming the de¬ 
clivities of the mountains, muft produce along them an 
afcendmg current. JBefides, as thefe animals feed as they go 
along, their noftrils become filled with dew, which muft 
have a very great influence on their fmell, However, it is 
effentially neeeffary to get to the heights before the goats 
reach them ; if they anticipate the hunter, they fmell him, 
and make their efcape: it would in that cafe be of no ufe to 
follow them ; for, w'hen once put to flight, they never flop 
till they get to a very great diftance, and when they think 
they are beyond all danger *. It is lingular that the animal 
never flies till it fmells the hunter: for if it only fees him it 

' j 

The reader will not be difplealed to fee here an account of the manner 
in which the inhabitants of the ifland of Crete hunt the wild goat, as de¬ 
scribed by Belon :—Some of the peafants who live on the fummits of the 
high mountains are fuch dexterous fhootcrs with the bow, and principally 
around the mountain of Spachia and Madara, that they pierce them with 
their arrows at the diftance of 25 paces; and, to be more fure of them, 
carry females, which they have bred up and tamed from their youth, and 
tie them up in Fome paffage of the mountains where the males are accuf- 
tomed to pals. The hunter conceals hivnfelf behind the bufhes oppofite 
to the wind, knowing that the male goats have fo acute fmell, that they 
could fmell them at the diftance of 100 paces. The male finding the fe¬ 
male in his way flops, and the peafant then difcharges his arrow,—Obfcrv. 

foL 14- verf. 
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is fatisfied with whittling and looking at him, but as foon as 
it iineils him it takes to flight. 

The female never abandons her young, unlefs fhe is 
hunted : if it cannot follow her fhe leaves it, and the latter 
conceals itfeif in the burrows of the marmot, or other holes 
of the rocks ; fometimes at the depth of fix feet. 

When the danger is over fhe returns to call it, and fearches 
till file finds it: but if fhe remains too long, the young goes 
to look for the mother; it iflues from its hole, calls its mo¬ 
ther, and enters fome other hole with fear and emotion, and 
with figns of the greateft uneafmefs. If it fees the mother 
it runs up to her; but if fhe is wounded, and lying, as foon 
as it fmells the blood it betakes itfeif to flight; then returns, 
approaches with the fame eagernefs, and again retires for the 
fame reafon. It can hardly be confoled for the lofs of its 
mother; fearches for her a longtime, and never quits the 
place where it was brought forth and where it loft her. 

When a wild goat is wounded, all the reft make their 
efcape and abandon it: they are feized with fear and terror, 
and fly with the utmoft rapidity. The hunter can diftinguifh 
the wild goats that have been wounded, by their walk, which 
is flow. They fufl'er their heads to fall fometimes to the one 
fide and fometimes to the other, and they foon after lie down, 
even when the wound is flight. 

Man, though the greateft enemy and principal deftroyer 
of thefe wild goats, is, however, not the only one whom 
they have to dread. The wolves and eagles purfue their 
young*. The mothers, on thefe occafipns, efcape with them 
to caverns or hollow places in the rocks, make their young 
enter firft, and then, having entered themfelves, prefent their 
head to the aperture in order to face the enemy. 

There are few animals the natural hiftory of which is dif- 
flgured with more fables by fuperftition, and more errors by 
ignorance, than that of the wild goat. The naturalift, as 
already obferved, is obliged to truft to the hunters, and thefe 
indemnify themfelves for the labour and fatigue they have 
experienced by the falfehoods which they propagate: be- 
fides, an animal the bunting of which is fo painful, ought, 
in the eyes of the vulgar, to have fomething of the marvel¬ 
lous connected with it. Hence the property afcribed to the 
horns of the wild goat of deftroying the force of poifon ; and 
hence the opinion of the hunters, that if their pieces are 
rubbed with certain herbs they cannot hit the mark. We fhall 

* See an account of the combats of the lamm^r-geyer and the chamois 
in Cox's Letters on Sw/Jfei land, vol. i. p. 267. 
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Hot enlarge on thefe popular tales, but we think it neceffarv 
to refute two opinions which are very much believed among 
naturalifts: one is, that when the wild goat or the chamois 
is purfued by the hunter among the rocks, they return, attack 
him, and pufh him down the precipices: this is a miftake: 
it fometimes happens that, if one of thefe animals is wounded, 
it endeavours to efcape when the hunter approaches it, and, 
as it always ruffles towards the precipices, it overturns the 
hunter if he happens to be in its way; hut it never fearches 
for him, and, on the contrary, avoids him. It is faid alfo 
that the wild goat throws itfelf down precipices, falls on its 
horns, and rarely fu (fains any injury. But I can affert that 
it always leaps from one rock to another; and that it is fo 
expert, and fo fure of its aim, that it has never any -)ceafion 
to throw itfelf on its horns: that if this ever happens, it is 
by accident: and befides, it is fufficient to look at the animal 
to be convinced that it could not take fuch leaps with im¬ 
punity. It has a long body, its legs are fhort, its limbs are 
thick,' and it weighs nearly 200 pounds : how, then, is it 
poffible that it fhould throw itfelf from the rocks without 
being torn by their fharp points, or dallied to pieces by its 
fall ? I have been more particular in regard to this fadt, be- 
caufe the fame error is not only related by mo ft naturalifts, 
but is received alfo among the Tartars *, who are hunters 
of wild goats, like the people of the Valais of Swifferland; 
and becaufe this conformity of opinion among people fo di- 
ffant might induce fome to believe in the reality of the fadh 
But is it not well known that the fame prejudices are found 
among different nations ? Ignorance is every where the fame, 
and every where the fame objects have given rife to the like 
errors. Thofe naturaliffs who are fo fond of final caufes, 
wifhing to give utility to the large horns of the wild goat, 
have adopted this opinion; and it is thus that the mania of 
wifhing to explain every thing injures the caufe of truth, and 
often perpetuates popular tales. M. Pallas, deceived by the 
accounts of the Tartars, mentions, as a proof of this affer- 
tion, a wild goat which he faw having one of its horns 
broken f: but this, in all probability, was owing to another 
caufe. Their large, thick, and almoft ufelefs horns are often 
broken bv the tumbling down of the rocks; and on thefe 
occafions they are often killed ihemfelves. For this reafon, 
the inhabitants of Cormajor traverfe the bottoms of the 
mountains to colled! the horns carried down by the friow, 
M. Pallas fays, alfo, that the yvild goat is of fo favage a na- 

* Pallas S/><ril. ZqqL fasc. xi.p. 50. 
f Spied. Zool. 
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ture that it. never can be tamed. If he alludes to the old 
wild goats, he is right; but the inftances above mentioned 
prove that, if the wild goat be caught young, it is fufceptible 
of education : and this opinion is confirmed by that of Belon, 
who fays, that in the iiland of Crete this animal is tamed 
when young. 

When one of thefe animals has been killed, it is left on 
the fpot till it becomes cold. The entrails are then taken 
out, and the blood is put into the ftomach. In confequenee 
of this method it never acquires a bad fmell, which takes 
place when this precaution is negledied. Large wild goats, 
without the entrails, weigh 180 or 200 pounds, of 18 ounces. 
The female from 70 to 80 and 90 pounds. The flefh of this 
animal is excellent; it has the take of mutton, but is more 
1’ucculent. 

The (kin can be drelTed exceedingly well : it becomes very 
pliable, and refembles that of the goat. It is employed for 
manufacturing fhamoy leather. Various final! articles are 
made of the horns, fuch as cups and goblets. The blood is 
employed in falfe pleurifies; but, as its properties are owing 
to the plants on which the animal feeds, that of the common 
goat and ram, when fed in the fame manner, has the fame 

efficacy *. 
. The fale of thefe goats is liable to many variations : it de¬ 
pends on the weight, of the beaft, and the eagernefs of the 
purchaser. Formerly they were cheaper, becaufe more com¬ 
mon. At prefent they are fold fometimes for four louis- 
d’ors. The chamois alfo is fold for one louis-d’or. The 
wild goat is fond of fait: it licks the rocks which contain 
Epf’om or Glauber’s fait, and the waters which hold it in fo- 
lution. It feeds chiefly on the wild plants that grow’ on the 
higher Alps, fuch as filky wormwood, artemijia gldcialis; 
but in winter it eats the lichens and young flioots of the 
trees. Like that of Siberia f, it prefers thole places which 
abound with the dwarf birch, the Alpine willow, the tha- 
li£trum, faffafras, rofe-wort, rhodiola, the willow-herb, epi- 
lohiuvi, See. 

Thefe animals are much fcarcer than they were formerly ; 
they are found at prefent only in fome mountains of Savoy 
and the Valais, whereas formerly they were dilperfed through¬ 
out all the higher parts of SwifTeriand J. But this is not 

a Itoni filing; 
* Hilt. Nat. par Buff n, vol. xii. p. 164. 
•V Spicil. Zool. fasc. xi. p. 49. 
+ My friend M. Witten bach, firft paftor of the church of St. Efprit 

at Berne, who has travelled over and deferibed the mountains of Swiffer- 
iaud with the eyes of au enlightened naturaiift and the lpiritof a good ob- 

ferver. 
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aftonifhmg; nature, man, the beads and birds of prey, are 
all enemies with which they are fur rounded, which perfecute 
and deftroy them, and againlt which they have no other re- 
fou rce than fpeedv flight: but this rarely preferves them. 
This animal, therefore, is now confined to a fmall number 
of the deeped fummits. 

It is found in the valley of Cormajor, to the fouth of Mont- 
Blanc, on the fouthern declivity of that chain of mountains, 
and in the didrift between Mont-Blanc and the frontiers of 
the Valais; but it is never feen in the chain oppofite to that 
of Mont-Blanc, and which forms the other fide of the valley 
of Cormajor. It exifts alfo in the mountains which form the 
Val-Savaranche. But it is among the mountains of the valley 
of Cogne, which is the frontier of the valley of Pont, in Pied¬ 
mont, that it is now mod common, and always on the de¬ 
clivities expofed to the fouth. 

It is no longer found in the Valteline, the frontier of the 
Valais; but it mud dill exid in the mountains between the 
valley of Sefia and that of Vieche. It was hunted, about 
30 or 40 years ago, in the mountains of Upper Faucigny : 
but the breed is now entirely dedroyed in that quarter; and 
it is probable, if the hunters continue to purfue it with the 
fame ardour, that the race will become totally extinft. 

In reflefting on the fury with which thefe animals are pur- 
fued and dedroyed, the caufe of it appears to me to have been 
the great abundance which there was of them formerly; and, 
though a fingle goat did not produce much, as a great many 
were killed during one hunting excurfion, the gain was con- 
fiderable. At prefent, fince the number has greatly de- 
creafed, and fince the hunters often go a great way without 
finding any, their ardour ought to be relaxed in confequence of 
the dangers to which they are expofed : and befides, the inhu¬ 
manity of perfecuting and tormenting a mild and timid ani¬ 
mal, w’hich has no other refources to defend itfelf but flight and 

ferver, has furnifhed me with the following notice:-—54 There were for¬ 
merly wild goats in our Alps, but none of them are now to be found. I 
have feen at Unterfeven two fuperb horns of that animal, which is faid to 
have been killed formerly in the Alps of Lauterbnmn. Theie animals 
were deftroyed by the hunters, as well as the caftors, which formerly fre¬ 
quented the borders of lake Brietitz, and along the Arr towards Thun. 
I .am certain M. Bourrit i> miftaken when he fays that he faw one travel fe 
the chain of mountains that feparates Lauterbrunn and Grindelvald. fince 
none of the hunters of that country ever fell in with any during their ex- 
curfions. It is ailerted that wild goats are ftil! found, but rarely, in the 
wildeft mountains of the country of the Gtifons : for my part, I never 
law any in my travels, and none of the hunters were able to give me any 
certain information refptdfing them/’—Letter of M. IVittenhacb to M. Van 
Bex them ju?i, Berne, May 27, 1785. 

4 add refs. 
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addrels, a motive, indeed, of little importance to a being who 
thinks himfelf the fovereign of animals, but who is only their 
tyrant, and knows no other laws than thofe of the ftrongeft, 
the hunters ought to confider, before they leave their wive3 

and families, that they not only expofe themfelves to be 
killed, or maimed during the remainder of their lives *, but 
negledf their property and affairs, and, if they perifh, their 
families are reduced to beggary. If thefe confiderations are 
not fuffieiently ftrong to deter them from this kind of hunt¬ 
ing, let them reflect, that they can entertain no hope of 
making their fortunes; find? no one acquires riches by this 
occupation, but, on the contrary, they are often lamed, and 
drag out their exiftence in mifery. But fuch is the force of 
habit and the power of illufion, that the accidents which 
happen to the hunters do not deter them ; for they are 
fcarcelv cured when they return to the fame occupation f. 

The wild goat of Siberia, as may be feen by the deferip- 
tion of Pallas feems to differ from that of the Alps only by 

a few 

* The elegant translator of Coxe exprefTes himfelf in the following 
manner in regard to hunting the chamois:—“ A great number of men 
lofe their lives by this kind of hunting : the thick fogs of the Alps, which 
fuddenly envelop the country with a dark veil, make the hunters wander 
into the glaciers, where they perifh with cold and hunger. Sudden ftorms 
moiften the rocks, and render them fo fiippery, that the hunter, however 
furnilhed with cramps his fhoes may be, cannot attach himfelf to them ; 
and fometimes the heat has fo dried their fcorching faces, and covered them 
with dull of fo moveable a nature, that the wretched hunter who clambers 
up them is obliged to moiften them with his blood, by making large 
wounds in the foies of his feet and his legs.” Coxes Letters on Swijfer- 
land, p. 273. M. Ramond, the tranilato'r, adds, that the abbe d’Engelberg 
congratulated himfelf that he had loft: only five men in one year by hunt¬ 
ing the chamois ; and his diftridt is, at moft, but a hundredth part of the 
Swifs Alps. 

+ One of my friends traverfing the mountains one day with a guide, 
the latter fhowed him a fpot where the year before he had remained more 
than fix hours with his thigh broken, and without any hopes of relief. 
A young fhepherd, by the greateft accident, heard the reports of his rufee, 
which he fired as a fignal of diftrefs, and at laft went to call affiftance. 
This accident happened to him while hunting the chamois, and yet it did 
not difguft him with the occupation. 

f The wild goat of Siberia is no longer found in the Uralian Alps and 
the civilized countries of Siberia : it inhabits the fteepeft mountains of that 
chain, which unites with the Taurus between Eaftern Tartary and Sibe¬ 
ria. It is found alfo in Eaftern Siberia beyond the Lena, and in the 
countries of Kamfchatka. It is believed likewife that it frequents the de* 
fert Forefts bordering on the middle country of the Tongufians, to the eaft 
of the jenillee and beyond the Lena* but thefe animals are every where 
few in number, and frequent the moft inacceffible places. Spirit, loot\ 
fasc. xi. p. 32. 52. The old goats in that country are called teeghe or teke 1 
the females him#, and the kids bitfebinja. But M. Pallas thinks that 
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a few flight characters, which, however, are not fufficient to 
make them two diftinCt fpecies. The former has always a 
very large beard; while that of the latter is very fhort, and 
fometimes it has none. The hair of the Siberian wild goat 
feems, in general, to be longer and thicker than that of the 
Alpine wild goat; but the moft ftriking difference, though 
not very fpecitic, is that found in the horns. The anterior 
face ol the horns of the Siberian wild goat is not fo flat, it 
is more convex; and is not comprehended between two lon¬ 
gitudinal ridges, as in the wild goat in queftion : the tranf- 
verfal knotes are not terminated by a falient tubercle on the 
internal border of the face. In other refpefts, thefe horns 
have a perfect refemblance. 

The Cretan wild goat, according to Belon, is certainly of 
the fame fpecies as the Alpine wild goat: but it appears that 
there are two kinds of it, one of them perhaps the cegagrus 

The chamois is much more common than the wild p-oat, 
though it is hunted ftill more; but it is more widely difperfed, 
as it inhabits the lefs elevated mountains; befides, being more 
refllefs and finer than the wild goat, it is more difficult to catch 
it. It is found in all the high mountains of Swifferland, the 
Valais, and Savoy. 

M. Perroud has given a very good account of the manners 
of this animal, which has been inferted in Buffon’s Natural 
Hiftoryf: we fliall add to it a few obfervations. We are 
affured that in the mountains .there are two fpecies of the 
chamois: one, which is much fmaller than the other, keeps 
in the higher diftridls, and afcends to the fame elevations as 
the wild goat. The large fpecies, on the other hand, frequent 
the lefs elevated regions, and live chiefly in the woods. 
Thefe two fpecies, however, are only two varieties, or rather 
two conftant races, which can mix and produce. The large 
chamois have two holes behind their horns, which are not 
found in the fmaller kind. Thefe holes penetrate to the or¬ 
gans of the head. The males of this large fpecies weigh from 
So to 100 pounds, and the females from 60 to 70; whereas 
the males of the leffer fpecies weigh only 60 or 70 pounds, 

thele names are corrupted from thofe which the Moguls and the Cal- 
moucs give equally to the wild goat and the domeftic goat. The latter 
call the male takja, the female jama, and the kid fjfiga or idfhija. The 
Chinefe alfo call the male wild goats tq.kja; and they employ their horns, 
as the Turks do, for their war-hows. The fhavings of thefe horns are 
ufed in medicine. Id. p. 50. 

* We found two different kinds, as we made appear by the diverfity of 
their horns, brought from Cyprus and Crete, which we prefented to 
M. John Choul, bailiff of the mountains of Lyons, &c.—Bclon, fol. 14. 

f Vol. xii. p. 160. 

Vol, XII. No. 47. R and 
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and the-females no more than 40 or 50. The large kind are 
fond of being alone, and in fmall flocks. Their limbs and 
body are fhorter, and confequently thicker in proportion than 
the fmall kind, which are longer and flenderer. 

The males can produce at the age of two years. The rut¬ 
ting time is in November and December, and they bring 
forth their young in June, The large chamois bring forth 
fometimes in May. Thev generally produce one at a time, 
and rarely two. Thefe animals are hunted in the fame man¬ 
ner as the wild goats, except that dogs are fometimes em¬ 
ployed. They are always in fear 5 have their eyes and ears 
oti the watch. They never feed in tranquillity. They crop 
a little grafs, then raife their heads; and while they eat, look 
on all tides around them : if one of them perceives any thing, 
the whole flock take to flight; whereas a flock of wild goats 
all whiffle before they fet off. I11 regard to the fentinel 
which, it is faid, they poll to give them notice of danger, 
it appears to be a mere fable, founded on the timidity of 
thefe animals. Both races of the chamois exift in the moun¬ 
tains of the country of Hafli, of Grindewald and Lauterbrun, 
as well as in thofe of Savoy and the Valais. It might here 
be proper to examine, with Meffrs. Buffon and Pallas, to 
what wild animal the goats are indebted for their origin; 
whether to the wild goat of the Alps, as Buffon thinks, or 
to the capra cegagrus, according to Pallas; and whether the 
chamois and Alpine wild goat are the fame, or two diftindl 
fpecies. Thele interefting queftions would require to be exa¬ 
mined at full length*, but in the mean time I fhall mention 
my own opinion. I have endeavoured to examine thofe of 
Buffon and Pallas with that impartiality which every one who 
fincerely fearches for truth ought to employ, and efpecially 
when he difcuffes the opinions of men fo juftly celebrated. 
I agree therefore with Buffon, that the Alpine wild goat ought 
to be confidered as the origin of all the goats. The con¬ 
formity of their manners and figure, and the circumftance of 
thefe breeds intermixing and producing, are fufficient proofs 
of it. In my opinion, the capra cegagrus and the capricorn 
are varieties in the fpecies of the wild goat, and have con¬ 
curred with it to form the different races of our goats. But, 
I think, with M. Pallas, that the chamois cannot be of the 
fame fpecies as the wild goat, fince they do not mix in a 
ftate of nature, and I confider it as an intermediate fpecies 
between the goats and the antelopes. 

I di feu lied this queftion in the natural hiftory of the jackal], which 
appeared in the Journal de Pbyfqtte for November 1786. 

XLII. On 
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XLII. On the Spiral Vibration of a Stick or Rod. By 
G. F. F. Chladni *. 

T HE vibrations hitherto known of a hick or rod, that 
is to fay, of an elattic body extended in a certain direction, 
are either tranfverfal vibrations, where the rod or the parts 
into which it divides itfelf vibrate fidewards, in fuch a man¬ 
ner as to form a great number of curved lines; or longitudinal 
vibrations, where the rod or each of its parts contracts and 
extends itfelf according to the direction of its length, to that 
it fometimes refts againtl one and fometimes againft the 
other of the vibration nodes. The former kind of vibrations 
were firft determined by Daniel Bernoulli, and afterwards, in 
a more complete manner, bv Euler, in the Tranfadtions of 
the Imperial Academy of Sciences for 1769: but the latter 
were firft made known by myfelf in a paper on the longi¬ 
tudinal vibrations of rods and firings, published at Erfurt in 
3796, and which may be found alfo in the Tranfadlions of 
the Electoral Academy of Sciences of that city. For fome 
time I have obferved, that, belides thele two directions of 
vibrating motion, there is a third, where the rod, or each 
part into which it divides itfelf, turns alternately to the right 
and left in a fpirai form, while the vibration nodes or the 
boundaries of the vibrating parts remain motionlefs, as in 
the other kinds of vibration. Such fpirai vibrations may be 
produced with mod: eafe on a fufficiently long cylindric rod, 
the furface of which has been made as fmooth as poffible, if 
the rod be held gently between two fingers at the place where 
there is a vibration node, and if it be rubbed in a fpirai di- * 
redtion in a vibrating part with a piece of woollen rag held 
between the fingers of the other hand. When the rod is of 
wood or metal, the rag muff be previoufly ftrewed over with 
refin; but when a glafs rod, or, what is the fame thing, a 
thermometer or barometer tube is employed, it muff be 
moiffened with water, or be ftrewed over with very fine fand. 
The ways in which a rod, when it is either entirely free, or 
fattened at one end and free at the other, or fattened at both 
ends, can divide itfelf into vibrating parts, and the potition 
of the vibration nodes, are entirely the fame as in the cafe of 
longitudinal vibrations. The fharpnefs and fiatnefs of the tone 
depend alfo on the fame laws; and therefore, to avoid all un- 
neceflary prolixity, I fha’ll refer to the above-mentioned efTay 

* From Der Gejellfcbaft Naturforfcbender Fveunde %u Berlin Neue Scbriften, 
vel. ii. 1799. 
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on longitudinal vibrations. There is this difference, however, 
that, as far as I have obferved, the tone, when the vibrations 
take place in a fpiral direction, is a fifth lower than when the 
rod vibrates in a longitudinal direction under the fame cir- 
cumftances. 

By the fpiral vibration one phenomenon, which I have 
mentioned in my difcoveries refpedting the theory of found, 
but refpedting which I formed an erroneous opinion, can be 
explained. On a prifmatic rod, one end of which was fattened 
in a vice, when I rubbed one of its edges, in a diagonal di¬ 
rection, with a violin bow, and ftrewed fand over one of its 
horizontal fides, there appeared on this fide a line proceeding 
along its length, where the fand, which was thrown from the 
other parts by the vibration, remained at reft; and this ap¬ 
pearance took place on each fide of the rod when held hori¬ 
zontally. The reafon of this is, becaufe at the edges which 
are further diftant from the axis the range during the vibra¬ 
tions is greater than in the middle of each fide; and on this 
account the fand which is thrown from the nearer places to 
thofe.on the edges mutt accumulate themfelves longitudinally 
in the middle of each fide neareft the axis where the vibra¬ 
tions are weakeft. 

XLITI. Obfervations onMaddering; together with a Jimple 
and certain Procefs for obtaining, with great Beauty and 
Fixity, that Colour known under the Name of the Turkey or 
Adrianople Red. By J.M. Haussmann. 

[Concluded from p. 175.] 

^ The Procefs. 

JTjLFTER making a cauftic ley of one part of good common 
potafh diffolved in four parts of boiling water, and half a part 
of quicklime, which I afterwards flaked in it, I diffolved one 
part, of powdered alum in two parts of boiling water; and while 
this folution of fulphate of alumine was ftill warm, to avoid 
re-cryftallization, I fpeedily poured into it fucceffively, always 
ffirring it without interruption, the above-mentioned cauftic 
ley, till the alumine it had at firft precipitated after faturation 
to excefs with fulphuric acid had been rediffolved. I left at 
reft, this folution of alumine, which exhaled ammonia, and 
which, on cooling, formed a precipitate of fulphate of potafh 
in very fmall cryftalsy' I then mixed a thirty-third part of 

' 1 infeed- 
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linfeed-oil, with which the alkaline folution of alumine 
formed a kind of milky liquid *. As the oil gradually fepa- 
rates itfelf from this mixture under the appearance of cream, 
it mult not be employed till it is again fhaken. The fkains 
of cotton or linen ought to be fucceftively immerfed in it, 
and equally preffed, that they may be then expofed to dry on 
a pole in the order in which they have been takyn from the 
mixture. They mult be dried under fhelter from rain in 
fummer, and in a warm place in winter, and be left in that 
hate for twenty-four hours: they muft then be waflied in 
very pure running water, and be again dried; after which 
they are to be immerfed in an alkaline ley, preffed and dried 
a fecond time in the fame manner as the fir ft, taking care, 
however, to recommence the immerfion in the ley with thofe 
lkains which have been laft in the oily mixture, becaufe the 
fir ft never fail to carry away a larger portion than the laft • it 
will be proper alfo to confume the mixture each time, that it 
may not have leifure to attract; the carbonic acid with which 
the lower region of the atmofphere is always charged, efpe- 
cially in manufactories; for the alkali, by paffing to the ftate 
of carbonate, fufters the alumine to be precipitated, and lofes 
the property of mixing with the oil. 

Two immerfions in the alkaline folution of alumine mixed 
with linfeed-oil will be fufficient to obtain a beautiful red; 
but, by continuing to impregnate the fkains a third and even 
a fourth time with the fame circumftances as the firft, colours 
exceedingly brilliant will be produced. 

The intenfity of the red propofed to be obtained will be in 
proportion to the quantity of the madder employed. By 
taking a quantity of madder equal in weight to that of the 
fkains the refult will be a red, which, by clearing, will be 
changed to a rofy {hade : on the other hand, {hades of crim- 
fon, more or lefs bright, will be obtained by employing two, 
three, and even four times the wreight of madder, without 
ever forgetting the addition of chalk, if the water employed 
does not contain fome of it. Four parts of this colouring 
fubftance will produce a red too intenfe and beautiful to be 
employed in commerce, as it would be too dear to find pur- 
chafers. 

By making an oily alkaline folution of alumine with two 
or three parts of water, and impregnating the fkains twice, 
and even four times, in the manner above mentioned, bright 
fhades will be produced without the ufe of much madder; 
but they will not have the fame intenfity as thofe procured 

* in fa£t, a faponaceous liquor is formed containing alumine.—Edit. 
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with even as little madder by means of the fame lolution 
concentrated. 

The beft method of obtaining fhades lively as well as 
bright, is to expofe the dark reds for a confiderable time, 
when they have been cleared, to the adiion of a ley of oxy¬ 
genated muriate of potath, or of foda with excels of alkaline 
carbonate, in order to have fuch a degree of fhade as may be 
required : but it may readily be conceived that this method 
would be expenfive. 

To have the oily alkaline folution of alum nearly in the 
fame ftate of concentration, it will be neceflary to employ an 
areometer to determine the degree of ftrength of the cauftic 
ley before it is employed for the folution of the alumine. 
This cauftic ley muft be made with the beft common potafh 
that can be procured, and the degree it gives by the areo¬ 
meter muft be noted, in order that, if potafh of an inferior 
quality be afterwards employed, the ley obtained may be 
carried to the fixed degree by evaporation. 

Cauftic ley made with four parts of good common potafh * 
cannot contain a large quantity of foreign falts. By making 
it on a large fcale, when the limpid part has been decanted, 
it will be neceflary to fhake the depofit, for fome time, twice 
every day,. that the reft of the alkaline liquor may be de¬ 
canted ; and that none of what ftill remains in the depofit 
may be loft, it ought to be diluted with more water, which 
may be afterwards employed to lixiviate the cotton, which 
muft be well purified and cleaned before it is dyed 3 which 
may be done by lixiviating and foaping, or merely boiling it 
in water and then rinfing and drying it. As wringing with 
the-hands may derange the filaments of the fleams of cotton 
and linen, and conlequently weaken the thread, it will be 
proper, in operating on a large fcale, to fqueeze them by 
means of a prefs. 

In regard to thread or linen to be dyed of a beautiful dark 
and fixed red, it muft be well bleached, and impregnated at 
leaft four times fucceflively with the oily alkaline folution 3 
becaufe, not only alumine and metallic oxides adhere with 
more difficulty to linen than to cotton, but becaufe thefe 
mineral fubftances, when coloured, abandon linen much 
eafier than cotton when clearing. It ftill remains to exa¬ 
mine whether, between each impregnation with the oily 
alkaline folution of alumine, cotton or linen thread requires 
to be left at reft for a greater or fhorter time before it is rinfed 
and dried, 

* I have no doubt that, where potafh cannot be procured,'foda might be 
employed.—The Author. 

All 
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All fat oils may be employed in the mixture with proper 
precautions ; but linfeed-oil mixes better,, and remains longer 
iufpended in the alkaline folution of alumine : I never tried 
fifli ■oil, which, perhaps, would be preferable. It is probable 
alfo, that in operating on a large fcale, it would be heft to 
diminifh the quantity of linfeed-oil in the mixtures with the 
alkaline folution of alumine; for I have had reafon often to 
oblerve that too much oil hurts the attradfion of the colour¬ 
ing parts of the madder: a thirty-third part of linfeed-oil 
always produced the beft effedt in rny trials on a fmali 
fcale. 

In regard to the procefs of dyeing cotton and linen thread, 
fufficiently charged with alumine, by the oily alkaline folu¬ 
tion of that earth, the fkains muft fir ft be difengaged from 
every faline fubftance, as well as from the fuperfluous oil, by 
rinfing them a long time in very pure running water ; after 
which they muft be arranged, without drying them, on an 
apparatus, which the operator may conftrudt according to 
the form of the boiler,-—in which it is to be placed in fuch a 
manner, that during the procefs of dyeing the fkains may 
be continually fhaken and turned, in order to catch every 
where, and in an uniform manner, the colouring particles. 
The bath muft be compofed of madder, mixed with a lixth 
of pounded chalk, and diluted with about 30 or 40 parts of 
water. The heat muft be carried only to fuch a degree that 
the hand can be held in the bath for an hour without being 
fcalded; and it is to be maintained at this degree for two 
hours, either by diminifhing or inereafing the fuel. Three 
hours dyeing will be fufficient to exhauft the madder: the 
fkains when taken from the bath muft be waflied in a large 
quantity of water to cleanfe them ; they are then to be cleared 
by boiling them a pretty long time in water containing bran 
inclofed in a bag, adding foap and alkaline carbonate to give 
the red a rofy or carmine (hade. 

As I never had oecafion to dye cotton or linen thread on a 
large fcale, I -employed a fmali boiler, which ferved me at the 
fame time for the procefs of clearing : in the latter operation 
I confined myfelf to boiling the fkains, properly arranged, in 
water containing a bag filled with bran, for eight hours fuc- 
ceffively; and, that 1 might not interrupt the ebullition, I 
replaced the evaporated part, by the addition of more boiling 
water. In this clearing I employed neither foap nor alkali; 
yet I obtained a red fuperior in beauty and fixity to that of 
the Levant, and which, in every refpedt, will bear a com- 
parifon with the beft colours dyed .in France, 

For 
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For dyeing my red, T employed three parts of the beft 
madder for one part in weight of dry cotton thread. 

With the precaution I took to obtain an uniform fhade I 
could have dyed at one time, but I fhould always recom¬ 
mend performing this operation at two different times, taking 
each time half a portion of madder and of chalk, if the fkains 
cannot be continually turned in the boiler: it may ferve alfo 
for clearing, by adapting to it a cover fo as to fuffer very little 
of the vapours to efcape, becaufe it would be too expenffve to 
replace the part evaporated by .more boiling water. By ope¬ 
rating on a large fcale, and concentrating the heat in the 
boilers, keeping them almoft dole, there, perhaps, would be 
no need of employing eight hours ebullition to clear and fix 
the colours. I have every reafon to believe that this clearing 
of the Turkey red gave rife to the idea of bleaching with 
Team: it muff have been feen that colours by being cleared 
lofe confiderably in regard to their intenfity; and perhaps it 
has been obferved at the fame time that the packthreads em¬ 
ployed for arranging the fkains were bleached during the 
clearing, efpecially when alkalies were added. 

A great variety of colours and of different {hades may be 
obtained by following the procefs here defcribed for obtain-* 
ing beautiful and durable reds. In this cafe, the oily alkaline 
folution of alumine muff; not be employed till the required 
fhade of oxide of iron or indigo blue has been given; but 
whatever may be the colour or (hade which you wifh to give, 
before you fix the alumine on the fkains of cotton or linen, 
tbefe fkains muff always be firft well boiled, by which means 
the adbefion of the. indigo fecula as well as that of the oxide of 
iron will be increafed in the fame manner as that of alumine 
coloured by the colouring parts of madder when fubjebled to 
the adlion of the heat of boiling water before they are im¬ 
pregnated with the oily alkaline folution of alumine. As the 
method of dyeing indigo blue in all its fhades is well known, 
it is needlels to detail it; and as to giving a ruffy yellow colour, 
which may be done at little expenfe, nothing is neceffary but 
to moiften the fkains well with a folution of the fulphate of 
iron, to prefs them equally, and then to immerfe them in a 
cauffic ley of potafh, which will precipitate and fix the oxide 
of iron of a difagreeable colour, but which will not fail to 
afiume a ruffy yellow fhade by attracting and becoming fatu- 
raled with the oxygen of the atmofphere : thus yellow will be 
nipre or lefs dark according to the quantity of the^fulphate of 
iron in folution. More intenfity and even more equality 
may be given to the ruffy yellow by moiftening the fkains a 

fecond 
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fecond time in the ferruginous folution, and immerfing them 
in the cauftic ky. Care, however, muff he taken not to ufe 
foda for this operation, becaufe it generally contains fulphur, 
which blackens oxide of iron by mineralizing it. 

The fkains coloured blue and rufty yellow, treated with oily 
alkaline folution of alumine, will produce, by maddering, 
dark purple and chamois colours, violet, lilac, puce, mordore, 
&c. It may be eafily conceived, that if, inftead of maddering, 
the fame fkains prepared for maddering be dyed with kermes, 
cochineal, and Brazil wood, logwood, wood of St. Martha, 
woad, yellow wood, quercitron, yellow berries, &c. a great 
variety of colours will be obtained : the {hades may even be 
varied ad infinitum by mixing the colouring ingredients with 
each other in different proportions. The affinity of adhetion 
of the colouring parts of all thefe ingredients varies alfo to 
fuch a degree, that the (hades arffing from a yellow or olive-i 
green will be changed or totally metamorpbofed by a fecond 
dyeing with madder, kermes, cochineal, or Brazil wood ; and 
will mrniffi orange (hades, capucine, carmelite, burnt bread, 
bronze, &c. As the preliminary preparation of the fkains by 
the oily alkaline folution of alumine might be too expenfive 
for fome of thefe colours, the procefs I defcribed in the 
Annates de Chimie for the year 1792, p. 250, may be fub- 
flituted in its (lead. This procefs confffis in treating the 
fkains alternately with foap and fulphate of alumine, the 
excels of the acid of which has been faturated with one of 
the alkaline carbonates or with lime: this method is very 
expeditious. I11 the courfe of a day, efpecially in fummer, 
the fkains may be prepared and dyed red as well as other 
colours ; which, for the moll part, may be fubjedted to ebul¬ 
lition, and will bear clearing with bran for a quarter or 
half hour, and even fome of them for a whole hour. It is 
alfo to be obferved that there are none but madder colours, 
the alumine and oxide of iron bales of which have been fixed 
on the (luffs by means of the oily alkaline folution, that can 
acquire perfedt fixity by the adlion of heat of boiling water; 
and that the fixity is very inferior in all madder colours the 
earthy and ferruginous bafes of which have been applied to 
Huffs by means of acid folvents. 

Alumine, fixed in abundance on cotton or linen (luff by 
means of a highly concentrated alkaline folution, attradls 
very eafily the colouring parts in the procefs of maddering. 
The cafe is not the fame when the fame earth is applied bv 
the mod highly concentrated acetic folution of alumine; and 
it is abfolutelv impoffible to finiffi maddering at one time, 
even when a profufion of madder is employed, and the opera¬ 

tion 
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lion is repeated three and even four times *. This circum- 
fiance will give rife to new and interefiing experiments; but 
my obfervations prove in the mean time that maddering, ia 
general, requires to be managed with the nieeft attention. 

XLIV. A new Method of feparating Silver alloyed with 
Copper in Bullion. By C. Napione j\ 

^Metallurgists well know that argentiferous cop¬ 
per, which does not contain half its weight in filver at leafi, 
cannot be fubje filed to cupcllation. In that cafe, recourfe 
Is had to an operation, called liquation, with lead ; but, un¬ 
happily, it is attended with inconveniences which in many 
cafes render it impracticable. 

To extract ft Iyer from copper completely, in one liquation, 
praCtice has (Itown in the tounderies where this operation 
is performed on a large fcale on black copper, that for a 
quintal of the latter there mutt be at leafi 70 or 80 pounds of 
copper, and more than 8 or 9 ounces of filver; and in this 
cafe the proportion of lead to the copper ought to be 11 parts 
of the former and 3 of the latter. 

But as in billon (bafe) money the filver generally forms 
from i-i2th to i-qth of alloy, and fometimes more, it is 
evident that feveral liquations mud be repeated to impoverifh 
the copper; for though in the firfi the lead carries with it a 
great deal of filver, it is not always in the fame proportion, 
and the latter portions are more difficult to be extracted. 

If we fuppofe that four fucceffive liquations are fufficient 
to extraCt the filver of our billon money, which is of the qua¬ 
lity of 3 deniers 10 grains, eftimating it at the loweft, we 
fhould have 55 livres for the whole expenfe of the feparation 
for each quintal of that money. 

If the procefs of the celebrated Cramer, of which M. Jars 
has given a fhort account in the third volume of his 'Voyages 
Metallurgiques, can be attended with any advantage, it 
would, however, be of very little ufe to us. 

C. Napione, knowing that fulphur has a greater affinity 
for copper than for filver, conceived the idea of reducing into 
Iconic a large quantity of rich copper by combining it di¬ 
rectly with fulphur, in the hope of obtaining, by this kind of 
dry depart, the filver concentrated in a portion of the copper 

Concentrated acetic ("elution of oxide of iron is attended with nearly 
the fame difficulties. 

t From the Annates de Cbimis, No. izz. 

fo 
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fo as to be able to refine it immediately by cupellation, and 
to obtain at the fame time fcoriae, lefs rich, for amalgam¬ 
ation. 

The experiments which he relates prove that he was not 
deceived in his expectation. He took a pound and lix ounces 
of argentiferous copper of the quality of 3 deniers the marc, 
and, having fufed it in a crucible, mixed with it two ounces 
oflulphur. Having feparated the matte or fcorise, he repeated 
the fame operation twice on the cupreous reguius; and after 
the three operations he obtained 1 pound ^ ounces and 22 
deniers of matte, and 4 ounces 16 deniers and 12 grains of 
metallic reguius, which, though pretty dudtile, fplit at the 
edges when flattened with the hammer. 

The trial made on mattes orfcoriae of three meltings united, 
fhowed that they contained only .11 pounds 3 ounces of filver 
in the docimaflic quintal, and the quality of the reguius was 
7 deniers 16 grains per marc; a quality at which it may be 
fubjedlcd to cupellation without any other procefs. 

After having well pulverized the mattes, and mixed with 
them muriate of foda in the proportion of 12 to 100, and 
the fame quantity of quicklime, and after calcining it for 
four hours under a muffle, he amalgamated the mixture. 
The rcfult of this amalgamation and of a fubfequent one 
procured him only a very fmail quantity of filver. He again 
calcined it, for three hours and a half, with i-ioth muriate 
of foda; and after three calcinations of the fame kind under 
the fame circumftances, and three alternate amalgamations, 
his mattes contained no more than 1 ounce and 18 deniers 
of diver per quintal. 

C. Napione obferves, that if his firft calcination had been 
carried further, he could have extradfed the whole, of the 
filver in three amalgamations. Having repeated, indeed, the 
fame operation at the mint, employing the fame proportion 
of fulphur, he was able, after three fucceflive calcinations 
and three amalgamations, to obtain a refiduum, which con¬ 
tained only an ounce and a half of diver per quintal. The 
diver extracted on this occadon was of the quality of 11 de¬ 
niers and 22 grains. It was of importance, after this laft 
trial, to undertake the experiments on a great feale. 

On a hearth prepared with light brafejue *, as for the re¬ 
fining of common copper, and which C. Napione had placed 
in a dtuation where there was a current of air, a bafon was 
dug capable* of containing about a quintal and a half of 
melted matter: the chimney was difpofed in fuch a manner^ 

/*' A lining or coating of a mixture of clay and pounded charcoal— 

Edit, 
that 
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that a proper degree of heat could be given to the bafon and 
the fufed metal. The brafque being very dry, a quintal of 
our billon money was fufed in the bafon through charcoal; 
and the charcoal being then removed from the top, a work¬ 
man, furnifhed with a long iron fpoon, threw fulphur on the 
melted mafs, while another workman ftirred the matter with 
a clay rod. In proportion as fulphmet of copper was formed, 
the furface of the mafs was fprinkled with a brufh dipped in 
water, and another workman, with ah iron fork, removed 
in plates the mattes as they became fixed. There was ob¬ 
tained in this manner, after the operation, a cupreous but¬ 
ton, and mattes nearly in the fame proportion, and contain¬ 
ing the fame quantitv of filver, as in the trials on a fma.ll 
fcale. A quintal and a half of matter was thus fufed at 
once, and it is probable that a greater quantity might be 
fufed in the fame manner. 

The mattes, well pulverized, were fubje&ed to calcination 
with muriate of foda and lime in a cupelling furnace ar¬ 
ranged for that purpofe. 

After a calcination of ten hours, the matter was amalga¬ 
mated in one of thofe mills commonly ufed in the mint for 
extracting filver and gold from the refufe of different opera¬ 
tions. After the firTl amalgamation, which lafted only 14 
hours, the third part of the filver contained in the oxide was 
extracted ; and, as it is in the fecond amalgamation that the 
greater part of the filver is attacked by the mercury, we may 
conclude, without any danger of being deceived, that three 
amalgamations will be more than fufficient to extract, on a 
large fcale, the whole filver of the mattes. 

Thele mills, which contain from 26 to 30 pounds of mat¬ 
ter, may be put in action, to the number of forty, by a fingle 
water-wheel : befides this advantage, their capacity may be 
augmented. 

By the procefs of C. Napione, not only filver but the gold 
united with it may be extracted from argentiferous copper; 
and this may be done by one liquation. 

As the water of the walking of the firft amalgamation con^- 
tains a great deal of fulphate of copper, the metal may be 
extracted from it by cementation with iron, or by precipi¬ 
tating it by carbonate of potafh, which will produce cupreous 
carbonate of a bright green colour. The fame water afterT 
wards evaporated gives fulphate of foda in abundance. 

I he water of the fecond walking and the third amalgama¬ 
tion is colourlefs; and there may be extracted from it, with 
advantage, by evaporation, muriate and carbonate of foda. 

The oxide of copper freed from the filver may be fent to 
the 
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the fmelting-houfes at the copper-mines to be reduced along 
with the ores, and refined by the common method. 

C. Napione, having calculated the expenfe necefifary for 
his procefs when executed on a large fcale, concludes that, 
in the prefent circumftances, it will never amount to a fifth 
part of that; which refining by common liquation requires. 

XLV. jDefcription of the Duke of Bridgewater's Drain 
Plough 

: SIR, 

JL AM favoured with yours of the 15th inftant. The model 
of the guttering-plough fent you, was a prefent to the Society 
from his Grace the Duke of Bridgewater, made by Robert 
Tomlinfon, one of his Grace’s conftant workmen. 

T procured the following account this morning from the 
duke’s farmer:—Til clay or ftiff land that lies flat, the plough 
cannot go too deep ; but if it lies on a declivity, about five 
inches deep is fufficient. In foft light foil, the plough fhould 
go as deep as it can in all fituations, becaufe the fides moulder 
into the gutters. The belt time of draining is about Mi¬ 
chaelmas, or as foon as the grafs is eaten; and the whole 
fhould be accomplilhed betwixt that time and Chriflmas. 

In clay ground that has never been drained, fix good horfes 
will be requisite to draw the plough. In every following 
year the plough fhould be run through the fame gutters, and 
four horfes will then be fufficient. I am, Sir, 

Your moft obedient fervant, 
Thomas Bury. 

P. S. The fhare of the plough muff: be well ffeeled, and 
fhould be ground {harp. 

Workey, 
September 18, 1800. 

Mr. Charles Taylor. 

*** At Broughton, in the neighbourhood of Mancheffer, 
confiderable quantities of ftiff clay, pafture, and meadow land, 
have been much improved, under the infpe&ion of the Se¬ 
cretary of the Society, by the ufe of this plough. 

After the cattle were houfed for the winter, three horfes 

From the Tranfafliws of the Society for the Encouragement of Arts, 
&c. tSoi.—The thanks of the Society were this fellion voted to his 
Grace the Duke of Bridgewater for a model of this drain plough, pre- 
fented by him to them, and fent with the above communication from his 
Grace’s agent, Mr. Thomas Bury, of Worfiey Mills, near Manchefter. 
The model, which is made upon a fcale of one inch to a foot, is placed 
in the Society’s repofitory for public infpedtion. 

were 



Defcription of a Drain Plough* 

were efhployed to form drains with the plough at proper in¬ 
tervals : the fmall drains were made ‘at the diftance of about 
nine yards from each other, in old furrows of the ground, 
and about five inches deep : the fod, when cut out by the 
plough, was of a wedge-like form, and turned out by it upon 
the ridges of the land, entirely feparated from the drain or 
'gutter. Thefe fods were afterwards divided acrofs, by a 
fpade, into lengths of about two feet each, then tofl’ed by a 
pitchfork into a cart, and placed in a heap in the field, along 
with firata of quicklime in a powdery date: the whole mafs 
was reduced to a compod bv the frod during the winter, and 
in the following fpring was laid upon the furface of the land, 
and formed an excellent top-dreffing. 

The water from the fmall drains was dire&ed into larger 
drains, made by lowering the fhare of the plough to the 
depth of nine or more inches. Little or no lofs of land arofe 
from the fmall drains, as natural grades were produced there¬ 
in early in the fpring. It will be highly advantageous to re¬ 
peat the operation every winter : it is eafily and expeditioudy 
performed; and no perfon, without an actual experiment of 
the fact, can form a fufficient judgment of the great benefit 
arifing to vegetation by the removal of cold ftagnant water, 
during the winter, from land of every defeription. 

of the Duke of Bridgewater's Drain Plough, 

(Plate VII. fig. i.) 

AB, the beam of the plough. 
CD, the handles, 
E, the fhare or fock. 

, F, the coulter, or firft cutter of the fod; which coulter 
is fixed to the fin are. ^ 

G, the other coulter, or fecond cutter, which feparates the 
fod frotn the land, and directs it through the open fpace be¬ 
twixt F and G. This coulter is connected with the fhare and 
the beam. 

FI I, the fheath of the plough. 
K, the bridle or muzzle, to which the fwingle-tree is to 

be fixed. 
LM, two wheels of cafi: iron, which may be raifed or 

lowered by ferews at N prefiing upon the flat irons 00, to 
which the axis of each wheel is fixed. Thefe wheels regu¬ 
late the depth which the fhare is to penetrate into the earth. 

P, a chain with an iron pin, to move the ferews at O. 

Defeription 

XLVI, £L- 
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XLVI. Defcription of Mr. Knight’s Drill Machine Jot 
- _ jawing Turnip-feed** 

ISIR?, - . 
HAVE fent you a fmall inffrument for fowing turnips, 

which I have tried on feverai different foils, and think I can 
venture to affert, that it will low the feed and cover it per¬ 
fectly well in any foil that is nearly in a proper ftate to re-* 
ceive it. It is neceffary either to harrow the ground acrofsy 
or to roil it, previoufly to the inffrument being ufed, that 
the labourer may fee the rows he has made: but I have al¬ 
ways found the crop to fucceed better after the roller than 
after the harrow, though the ground has been very ffrong. 

The inffrument is fo extremely fimple in its cqn(truCtion, 
that it is almoft unneceffary to give a defcription of its mode 
of aCfion; but as parts of it may probably be broken in car¬ 
riage, I have added the following (ketch : See Plate VII. fig. 3. 
—A, the iron wheel, which, running on its edge, formed by 
two concave fides, makes the groove into which the feeds 
fall. I have fometimes ufed a wheel with ftraight fides; but 
I think that concave fides, when well executed, are to be 
preferred in ftrong foils, .and indeed in any foil. B is a wheel 
moving on the fame ax:s with A, and turning the wheel C 
(which gives out the feed) by means of a ffrap. I have feverai 
iizes of the wheel B, in order to increafe or diminifh the ra¬ 
pidity of C ; and consequently to fow more or lefs feed. 
D, the tube through which the feed paffes, and falls into the 
channel made by the iron wheel. E, the feet of the inftru- 
ment. F, fix lengths of jack-chain ; which I find cover the 
feed remarkably well. The chain is perhaps preferable to 
any kind of harrow, becaufe it can never become encum¬ 
bered by ioofe ftraw, which is almoft always found on or 
clofe to the furface, when the ground has been manured ; 
and the iron cutting-wheel has a fimilar advantage over any 
kind of {hare. G I, the feed-box. H H, the handles of the 
machine. 

The labour of ufing the inffrument is very fmall. My 
workman ufually accompli flies four ftatute acres, or fome- 
thing more, in a day;' and iaff night, with the one 1 fend, 
he fowed'an acre and a half after fix o’clock in the evening. 
There are two holes before the axis of the great wheel, re¬ 
ceive two pieces of cane, which point out the proper width 

* From the frarfaction s of ib. SoJety for the Encouragement of Arif, 
&c. i8ot.—The fiJver rredai was this feffion voted to Thomas Andrew 
Knight, Efq. of Elton near Ludlow, for this invention. A complete 
machine was prefenacl by him, and is placed in the Society’s repofitorv. 

* 6 of 
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of the intervals between the rows. I ufually place my rows 
at eighteen or twenty inches’diftance; and I with my plants 
to hand not more than fix inches apart in the row; for I 
find that three fmall turnips weigh about as much as one 
large turnip, are more folid, and I think more nutritious, 
and certainly are much lefs apt to fuffer by unfavourable 
weather. The ground between the rows is, of courfe, worked 
with the hoe. Should the Society, at their next meeting, 
approve of the inftrument, and will afford it a place in their 
repository, I will beg them to accept it; if not, I will re- 
queft you to return it at your leifure.. I am, Sir, 

Your mod obedient fervant, 
-r«, T ,, Thomas Andrew Knight. 
Elton, near Ludiow, 

June 22, 1S00. 

Mr. Charles Taylor. 

N.B. The angle which forms the edge of the wheel A, muff 
be made more or lefs acute, and the inftrument more or lefs 
heavy, proportional to the ftrength of the foil. I have fome- 
times added weights of lead over the axis of the wheel, but 
it will rarelv be found neceffarv. I have tried the inftrument 

j # J 

on different foils, and I think it will anfwer on any. A great 
advantage may be derived by fowing turnips with it, at a 
time when horfes, now commonly ufed for the fame purpofe, 
are engaged in other employments. A few days are fre¬ 
quently of importance in fowing turnips, which by fortunate 
rains have got a wonderful ftart of thofe which have been 
fown a day or two later. 

Fig. 3. is a fedtion, on a larger fcale, of the feed-box G, 
in fig. 2. The wheel marked C, is. alfo the fame as in that 
figure : it is fixed upon the axis of the cylinder I, w'hich is 
pierced upon the fnrface with holes at K, for the feed. This 
cylinder turns round within a groove at the bottom of the box, 
and is fo well fitted therein, that no feed falls from the box 
but what is delivered by the holes K. A fmall brufh, marked 
L, rubs again ft the cylinder, to clear out any feeds which 
may remain in the holes. 

The feeds fall into the tube underneath the cylinder, and 
from thence into the channel made by the indenting rim of 
the iron wheel. 

The loofe chains which follow, cover the feeds with earth, 
as before mentioned. 

Fig. 4. a front view of the wheel, exhibiting its edge. 
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Manchefler Tranfattions, T+r W 

■- . .. .• < •;, ' - • • - . ‘ 

FIE Second Part of Vol. V. has juft made its appear* 
ance. The following are the contents: 

On Tragedy, and the Intereft in Tragical Reprefentations: 
an Effay. By the Rev. George Walker, F. R. S. and Pro- 
feflor of Theology in the New College, Manchefter.—Ex¬ 
periments arid Obfervations to determine whether the Quan¬ 
tity of Rain and Dew is equal to the Quantity of Water car¬ 
ried off by the Rivers and raifed by Evaporation; with an 
Inquiry into the Origin of Springs. By Mr. John Dalton.—» 
Experiments and Obfervations on the Power of Fluids to 
condubl Heat; with Reference to Count Rumford’s Seventh 
Effay on the fame Subject. By Mr. John Dalton.-—Ex¬ 
periments on the Velocity of Air iffuing out of a Veffel in 
different Circumftances ; with the Defcription of an Inftru- 
ment to meafure the Force of the Blaft in Bellows, &c. By 
Mr. Banks, Lefiturer in Natural Philofophy.—--Effay on 
the Beautiful in the Human Form ; and Inquiry whether the 
Grecian Statues prefent the mod perfedl Beauty of Form that 
We at prefent have any Acquaintance with. Communicated 
to the Society from a Correfpondent through the Rev. George 
Walker.-—A Defence of Learning and the Arts, againft fome 
Charges of Rouffeau. In two Effays. , By the Rev..George 
Walker, F. R, S.—Obfervations on the Nervous Syftems of 
different Animals; on Original Defeats in the Nervous Syf- 
tem of the Human Species, and their Influence on Senfation 
and Voluntary Motion. By John Hull, M.D.—Experi¬ 
ments and Obfervations on the Heat and Cold produced by 
the Mechanical Condenfation and Rarefaction of Air. By 
Mr. John Dalton.—Account of fome Antiques lately found 
in the River Bibble. By Mr, Thomas Barritt.—-Experimental 
Effays on the Conftitution of mixed Gates; on the Force of 
Steam or Vapour from Water and other Liquids in different 
Temperatures, both in a Torricellian Vacuum and in Air; 
on Evaporation ; and on the Expanfion of Gafes by Heat. 
By Mr, John Da Iton.—-A Review of fome Experiments 
which have been fuppofed to difprove the Materiality of 
Heat, By Mr. William Henry.—An Inveftigation of the 
Method whereby Men judge, by the Ear, of the Pofition of- 
Sonorous Bodies relative to their own Perfons. By Mr. John 
Gough.—On the Theory of Compound Sounds. By Mr. 
John Gough.—Meteorological Obfervations made at Man- 

• Vol. XII. No. 47. S ' chefter. 
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chefter. By Mr. John Dalton.—Appendix. I. Explanation 
of a Roman Inscription found in Caftle-field, Manchefter. 
By Mr. Thomas Barritt: with a Note on the fame Subject by 
Dr. Holme.—II. Note to Mr. W. Henry’s Paper on Heat. 

Ausfuhrliche Gefchick te der Theoretifch Praktifchen Uhrma- 
cberkunjl,&c. A Hiftoryof Clock- and Watch-making, 
both Theoretical and P radii cal, fince the earlieft Method 
of dividing the Day to the End of the 18th Century. By 

- I. H< Moriz Popee, 1801. 8vo. 564. p. 8. 

[Continued from p. 179 ] 

V. 'the invention of clocks moved by wheels and weights, 
and their progvejjive improvement till the middle of the feven- 
teenth century.—The invention of clocks moved by wheels 
and weights, as well as the period of the invention, is totally 
unknown. The author, however, hascolledled the refearches of 

learned men on this fubjedt, and refutes the opinion ofthofe 
who make the invention to be not older than the 14th century. 
The invention, however, was not very great, as the more per- 
fedt water-clocks were before that period furnifhed with 
wheels, fo that the only improvement was the fubftitution of 

a folid body to adt as a moving weight inftead of water. The 
principal point was to produce uniformity in the adfion of 
thefe weights ; and in this refpedt the firft clocks moved by 
weights were deficient till the time of Huyghens. It is not 
therefore to be wondered at, that the application of weights 
to clocks as a moving power fhould excite fo little, attention 
as to be fcarcely thought worth notice by cotemporary writ¬ 
ers : .water and fand were indeed more convenient than a 
folid weight, which requires too much room for its motion. 
The author is of opinion that the origin of clocks with weights 
is as old as the nth century, and adduces verv probable 
grounds in fupport of it; but it is not properly afeertained, 
whether the inventor was an European or a Saracen. The 
oldeft complete clock moved by weights, of which there is 
any certain teftimony, is that fent by the fultan of Egypt in 
the year 133a to the emperor Frederic II, the value of which 
was at that time eftimated at 5000 ducats. In the 13th cen¬ 
tury many of the church-fteeples in Italy were furnifhed 
with clocks moved by weights that (truck the hours. About 
the fame time the well-known elock-houfe at Weftminfter- 
hall was furnifhed with a clock that firuck the hours; the ex- 
penfe of which was defrayed by a fine impofed on one of 

the judges. The clock moved by weights of the abbot 
Richard of Wallingford, which by many has been confidered 
as the oldeft, was conftrudted in the 14th century. In ,the 
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V?ar 1394 Padua obtained the firft clock, fuppofed to have 
been conftrudled by the celebrated philofopher, phyfician, 
aftronomer and mechanift James Dondb That fuch clocks 
might be introduced into England, Richard III. gave a patent 
to three Netherlander, in the year 1368. Courtrai in France 
had a clock that (iruck the hours fo early as the year 1332 : it 
was carried away in that year by Philip the Bold of Burgundy, 
and conveyed to Dijon, where it is fti.ll to be feen. The 
firft large clock at Paris was erected in 1364 by a German 
artift, Henry von Wick, who received daily fix French fous, 
together with free lodging in the tower of thb Palais, to which 
the clock was removed in 1370. Bologna obtained the firft: 
public clock in 1356 $ Pavia, in 1402 ; Breflaw, bv Schwel- 
belin, in 1368; Stralburg, in 1370; Augfiburg, in 1398; 
Nuremberg, in 1462; andrVenice, in 1497. The firft clocks 
were expenfive, and many cities, defirous of having fuch 
machines, were not able to raife money to purehafe them. 
In the year 523, the fines levied from the ftudents at Oxford 
were employed to defray the expenfe of the clock eredled on 
the church of St. Mary. Private individuals, however, about 
this time began to obtain clocks. The firfi inftance of a clock 
with weights being employed for aftronomical purpofes oc¬ 
curs in 1484, when Walther, as he fays, with a well regu¬ 
lated clock, made an obfervation of Mercury. Tycho had 
three of thefe clocks, which fhowed minutes and feconds : he 
found, however, that they were expofed to variations from 
the influence of the atmofphere and wind; on which account 
he canfed to be conftructed a quickfilver clock, in which 
diftilled quickfilver, inftead of fand and water, fhowed mi¬ 
nutes and fcconds. To produce an uniform fall, fo much 
quickfilver dropped from another veflel into the hour-veflel 
as was fufficient to keep it always at the lame height. As 
the ftudy of aftronomy required more accurate meafurers of 
time, we are indebted to that fcience for the improvement of 
thefe inftruments, the conftrudlion of wrhich does fo much 
honour to the human genius. 

VI. Invention of watches and table-clocks.—Heleof Nurn- 
berg is generally conficlered as the inventor of watches or 
fpring-clocks, as they ought properly to be called; the. 
firft of which he is Paid to have conftrufited in the year 1500. 
According to others, Halbrecht of Stralburg was the in¬ 
ventor: but his firfi clock was con ft ru died in 1520, and con- 
fequently twenty years later than Hele; who, it is certain, 
made fmajJ fpring-clocks or watches lo early as 1500. 
Nurnberg and Augfiburg were the firfi cities of Germany in 
which watches were made. Hele’s watches not only indir 
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cated the hours, but ftruck them alfo. Andrew Hernlein, 
who trod in Hele’s footfteps, made fmall clocks in the fmell- 
ing-balls which were ufed in his time. In the architectural 
office at Augfburg there is a watch, above 200 years old, 
which ftrikes the hours: it is contained in a cryftal cafe, 
and was made by Bufchraan. There were ftriking watches 
in France in the time of Louis XI. The oldeft watch in 
England, that goes ftill pretty well, is of the year 1540* anc^ 
Is preferved in the palace of Hampton Court. 

VII. Invention of the fufee, pendulum, and fpiral fpring.— 
The fufee was in all probability invented in England about the 
end of the 16th century, by whom is not known, and was 
thence introduced into Germany. It was examined geometri¬ 
cally by Varignon and De la Hire, in order to determine the 
moft advantageous form; which, however, does not always 
avail, on account of the inequality of the fpring, and therefore 
advantage is taken of other mechanical means : of this kind i$ 
the balance, by means of which the power of the fpring can 
be adjlifted, and which undoubtedly was invented in Swiffer- 
iand about the beginning of the 18th century. In the firft 
watches with fufees, the diameter was fmall, and the box 
large and broad. The catgut, by which it was wound up, 
palled eight or nine times around the fufee. This made the 
watch cl unify and ill-fhaped. The catgut, however, wras fooii 
exchanged for a chain, which conftfts of fmall plates of fteel 
united together with great labour. In the middle of the 17th 
century, Huvghens invented a better method of regulating the 
movement of clocks. In the year 1657 he applied the pen¬ 
dulum as a regulator to large clocks moved-by weights: and, 
lome years after, recommended the balance fpring for watches. 
Before that period fome had ufed, inftead of the fpoon-formed 
balance, one in the form of a ring, or employed a fmall 
fly wheel; and Hautefeuille ufed at lirft a fwine’s briftle, and 
then a weak, ftraight, fteel fpring, for regulating the balance. 
In the year 1674 Huyghens earned a watch with a fpiral ba¬ 
lance fpring to be conftrudted by Turet at Paris. Dr. Hook 
entered into a difpute with Huvghens in regard to this inven- 
tion, and proved that he had invented fucb a watch for 
Chari es II., which had the infeription Robert Hook invemt 
1658, Tompion fecit 1675; anc^ that he had folicited a patent 
for fuch watches in 1660, but did not obtain it till 1675. 

[To be continued.} 
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XLVIII. Proceedings of Learned Societies, 

ROYAL SOCIETY OF LONDON. 

On the 1 ft of April a fhort notice was communicated to 
the Society of fome observation, made by M. Bode of Berlin, 
relative to the Ceres Ferdinandea. He makes the oppofttion 
of that planet to have been on the 17th of March laft at 
4h 36' mean time. 

The reft of the evening was taken up in reading the 
remainder of Count BournoiTs paper on corundum, noticed 
in our laft. The reading was continued on the 8th, but 
without getting through the paper, of which, from its nature, 
being chiefly a defcription of the forms of cryftals, we can 
give no account in a ffiort notice. 

On the 15th and 22d there was no meeting, owing to their 
falling in Paflion week and the Eafter holidays. 

FRENCH NATIONAL INSTITUTE. 

Account of the labours of the Mathematical and Phyfical 
Sciences during the fecond quarter of the year 10. 

Mathematical Part, read by C. Delambre, fecretary. 

jdjironomy—Piazzi’s Planet—New Lunar Equations. 

About the beginning of December Baron Von Zach ob- 
ferved Piazzi’s ftar in a group of others; but, having nothing 
to diftinguifh it from them, he was not able to find it again, 
and to allure himfelf that he had feen it, till towards the end 
of that month. Dr. Olbers had obferved it alfoTat Bremen 
about the fame time. The difficulty which aftronomers ex¬ 
perienced in finding it, mull be afcribed to its fmallnefs and 
the unfavourablenefs of the weather; for, according to the 
elements which M. Gaufs deduced from the obfervations of 
Piazzi, an inftrument could be eafily directed to the altitude 
of this ftar, and in two minutes it would have been in the 
middle of the telefcope. Before we received this intelligence 
from Germany, we endeavoured to take advantage of every 
moment when the Iky was favourable. C. Mechain, whofe 
refearches were lefs interrupted, and who had obferved all 
the fmall liars among which the planet could reappear, per¬ 
ceived it, for a moment, on the 23d of January; but day 
having furprifed him too foon, he could only examine in 
hafte the configuration of the ftars which occupied the field 
of the telefcope. On the 24th, however, he examined it with 
more accuracy. On the 25th he communicated to us his 
obfervation. There remained then no more difficulty. In 
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the evening, when the planet was difengaged from the vapours 
of the horizon, I obferved it with a parallactic inftrument, 
and followed it for fix hours without interruption to allure 
rnvfelf of its motion. By a great deal of attention I was able 
to fee it on the meridian, where I miffed it the preceding even¬ 
ing in confequence of foreign circumftances. After that pe¬ 
riod we followed it clofely, and always obferved it when the 
weather would admit; that is to fay, about five times in 
thirteen days; for from the 25th of January to the 31ft of 
March, I could fee it only twenty-fix times on the meridian. 
It now paffes a few minutes before the Georgium Sidus; and 
this proximity facilitates a comparifon of the two planets 
with which attronomy has been enriched in our time. That 
of Herfchel appears as a beautiful ftar of the fifth or fixth 
magnitude, and may be eafily diftinguifhed by the naked eye. 
That of Piazzi efcapes the heft eye, even when it attempts t6 
find it in the place indicated by the telefcope, in which it has 
been obferved. It is indeed only of the feventh magnitude : 
owing, however, to an union of circumftances in this feafon, 
it appears in all its fplendour; for it is at its neareft diftance 
to the earth, and at a fmall diftance from its perihelion. It 
was much lefs brilliant when found : it can never now be loft. 

C, Flaguergues, affociate, has fent us observations hejnade 
at Viviers. Among thefe is a new determination of the la¬ 
titude of that place, which he has found to be 18" further 
north than marked in the Connoijfance des Terns; alfo, ob¬ 
fervations of feveral fpots, and particularly two which have 
reappeared at the fame place after one or two revolutions of 
the fun around his axis1. 

C. Laplace has communicated to the clafs his labours for 
improving the theory of the moon. He has announced that, 
inftead of one equation of a long period, of which there was 
forne reafon to fuppofe the exiftence, he has difcovered two. 
This complication rendered the labour more difficult. Be¬ 
ll des, thefe analytical calculations are fo embarraffing, and 
depend on fubftitutions fo delicate, that it is proper to call in 
the aid of obfervation to fix the precife value. But as the pe¬ 
riod of thefe new equations is more than 180 years, we cannot 
flatter ourfflves with the hope of knowing both with com¬ 
plete accuracy until one or more periods have been obferved. 

Experiments which prove that all bodies, of whatever na¬ 
ture, are jiibjetl to the magnetic influence, by C. Coulomb. 
71ie new experiments undertaken by Coulomb, and which 
he repeated before the Inftitute, induce us to believe that the 
action of magnetifm extends throughout all nature, fince of 
all the bodies hitherto tried none of them has efcaped the in¬ 
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fluence of the artificial magnet. But this a&ion, though 
real, has not the fame force in all bodies; and in the greater 
part it is neceflarily very fmall, fince it has hitherto eluded 
the notice of philofophers. 

C. Coulomb gave to each of the bodies which he tried the 
form of a cylinder or fmall bar: in this ftate he fufpended 
them by a thread of (ilk, fuch as. it is when taken from 
the cod, and plac ed them between the oppofite poles of two 
bars of fteel. The liik thread can fuftain no greater weight 
than eight or ten grammes without breaking; it was there¬ 
fore neceffary to reduce to very fmall dimentions the needles 
formed of the different bodies fubjedled to experiment. 
C. Coulomb made them of from feven to eight millimetres 
m thicknefs: thofe of metal he made only one-third of that 
lize. 

For thefe experiments he placed the bars of fteel in the 
fame ftraight line, their oppofite poles being diftant from 
each other five or fix millimetres more than the length of the 
needle which was to ofcillate between them. The refult of 
thefe experiments has (hown, that of whatever matter the 
needles confided, they always arranged themfelves exactly in 
the direction of the two bars; and that, if removed from this 
direction, they always returned to it by ofcillations, the 
number of which was often thirty in a minute. The weight 
and figure of the needles being given, it was therefore eafy 
to determine the force which produced thefe ofcillations. 

Thefe experiments were made in fucceftion with fmall 
plates of gold, filver, copper, lead, and tin ; fmall cylinders 
of glafs, a bit of chalk, a fragment of bone, and different 
kinds of wood. 

Phyflcal Part, read by Lacepede, fecretary. 

Chemijlry and Mineralogy.—C. Monge has given an ac¬ 
count of feveral important obfervations in regard to the theory 
of the earth, and which he made during his travels in Italy 
and Egypt. 

C. Ramon has given obfervations on the ftru&ure of the 
mean and inferior mountains of the valley of Adour, one of 
the molt interefting in the Pyrenees. 

C. Lamarck has publifhed an interefting work entitled 
Hydrogeology, or Refearches on the Influence which the lVa~ 
ters have on the Surface of the Earth, on the Caufes of the 
Exiflence of the Bafon of the Seas, its Dif placement, &c. 

C. Seguin, affociate, read two memoirs refpe&ing cinna¬ 
bar; in which he endeavours to prove that ethiops and cin¬ 
nabar are only compounds of fulphur and mercury, without 
oxygen and hydrogen : that thefe two fub dances differ from 
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each other only in the proportion of their principles, and par¬ 
ticularly in the decree of the union of their moleculse ; that 
this proportion and this degree of union are invariable in the 
cinnabar, and, on the other hand, very variable in the etbi- 
ops : and, in the laft place, that cinnabar is compofed of 
thirteen parts and one-third of fulphur, and eighty-fix parts 
two-thirds of mercury. 

C. Seguin has written a third memoir on colophonium. 
After having fhown that good colophonium is nothing but 
refin completely purified from effential oil, and from which a 
portion ot its hydrogen has been taken 5 and after having' 
proved that the colophonium ufed in commerce is more or 
lefs deficient, he indicates a new procefs for obtaining it of 
a good quality. 

Mineralogifts had hitherto confidered the oifanite or ana- 
tafe of Hairy as a peculiar kind of ftone. But Vauquelin, bv 
fubjedting this mineral to analyfis, has found that it is crys¬ 
tallized oxide of titanium. The anatafe, therefore, mu ft 
hereafter be clafled among metals, and in the titanium genus. 
However, as the form of this mineral is not the fame as that 
of native oxide of titanium, Vauquelin thinks there is rea- 
fon to prefume that the anatafe holds in combination fome 
fubftance which has difturbed the common order of cryftal- 
lization; and this be propofes to verify when he can procure 
a fufficient quantity of this matter. 

C. Sage has defcribed in a memoir proceftes by which he 
was enabled to feparate, in the dry way, filver from cobalt, 
and to purify the latter fubftance, as well as nickel, in fuch a 
manner, that thefe two femi-metals, when fufed into thin 
plates, could be eafily magnetized according to Coulomb’s 
method; and that, when fufpended by a fiik thread, they 
indicated the poles, and exhibited the magnetic phenomena 
obferved by Klaproth, Haiiy, and fome other philofophers. 

The lame chemift read another memoir on the alteration 
produced by light on fulphurated red arfenic, known under 
the name realgar. He has fhown that this realgar and orpi- 
ment9 or yellow ore of arfenic, are only the fame fubftance 
differently coloured; that light changes realgar into orpi- 
ment; and that the latter mineral, which paffes to the ftate 
of realgar by the action of fire alone, returns to that of orpi- 
ment merely by-the contadl of light. 

Botany.~-C. Ventenat has prefented the fixth and feventh 
number of his Dfcription des Plantes rares du Jar din de 

Cels, fee.; which C. Hedoute jun. has enriched with his 
drawings. _. 

In the fitting of the National Inftitute held on the 5th 
of Germinal (36th March}, C. Lalande, having requefted 
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leave to fpeak, add refled the Inditute as follows :—C( Citizens 
colleagues, the Royal Society of London decrees every year 
a prize, founded by Copley, to the perfon who has written 
the mod: important work in regard to the fciences. 

“ I requed permiffion from the Inditute to place in the 
Mont de Piete 10,000 francs, the intered of which fliall be 
employed for giving a gold medal, or the value of it, every 
year to the perfon who Thall have made the mod: curious ob- 
fervation or written the mod ufeful memoir relating to adro- 
noniy in France or elfewhere, whether belonging to the In- 
ditute or not, according to a report of commiflioners whom 
the Tnditute fhall choofe from the fedtion of adronomy or the 
analogous fedlions. 

((Failing an obfervation or memoir diffidently remarkable, 
the commiffion fliall have the right of decreeing the medal, 
as an encouragement, to any pupil who fliall have given 
proofs of his zeal for adronomy. They may alfo referve it 
to be doubled the next year. 

“ If the Inditute, before it accepts this foundation, thinks 
it has need of the permiffion of government, I beg it may 
requed it. I fhall be indebted to it for being able to redore 
to adronomy a part of what I have received, and of what I 
have been hitherto able to make,” 

The Inditute received this propofal with great fatisfadlioo, 
and decreed that commiflioners fhonld be nominated from 
the three clafles to fee it carried into execution. 

We may here add, that there is at the fecretary’s office 
of the Inditute a will, dated February 3, 1768, by which 
C. Lalande bequeathed to the Academy of Sciences the whole 
of his property for the purpofe of giving annual rewards for 
the improvement of adronomy; but at that time there was 
no adronomer in his family. 

In the public fltting of Germinal 13, (April 5th,) C. La¬ 
lande read a memoir on the ninth planet. 

C. Toulongeon, a memoir on the eftablifliment and found¬ 
ation of new colonies. 

C. Champagne, an account of the life and writings of 
C. Greuze Latouche. 

C. Mongez, a memoir on the agricultural implements of 
the antients, and particularly their ploughs. 

C. Cuvier, an account of the life and works of C. Darcet. 
The following prize fubjedts have been propofed by the 

Inditute: 
id, Ancient Languages.—A critical examination of the 

Greek and Latin authors who have written on Fgypt fmce 
the earlied ages to the time of the crufades. 

The 
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The prize will be a gold medal of the weight of five he&o- 
grammes, and will be adjudged in the public fitting of Ni- 
vofe 15, year 12 of the republic Papers will be received till 
the 15th of Vendemiaire, year 12. 

Hijlory.—What has been the influence of the reformation 
of Luther on the political filiation of the different fiates of 
Europe, and the progrefs of knowledge? 

The prize will be a medal of the fame value, and will be 
adjudged in the public fitting of Meflidor 15, year 11. Papers 
will be received till the 15th ot Germinal, year n. 

Chemijlry.—The Clafs of the Mathematical and Phyfical 
Sciences had propofed, in the year 8, the following queftion : 

u What are the characters which in vegetable and animal 
matters diftinguifh thofe which aCt as a ferment and thofe 
in which they produce fermentation?” 

But as the memoirs received did not fulfil the conditions, 
the Clafs again propofed it for the year 12. 

The prize will be a gold medal of the value of a kilo¬ 
gramme, and will be adjudged in the public fitting of Ger¬ 
minal 15, year 12. 

Painting.—-What is the influence of painting on the arts 
of commercial induftry ? To make known the advantages 
which the (fate derives from this influence, and that which 
it has reafon to expe£t ? 

The prize will be a gold medal of the weight of five hecto¬ 
grammes, and will be adjudged in the public fitting of Ni- 
vofe 15, year J2. 

MUSEUM OF NATURAL HISTORY, PARIS. 

A letter from C. Martin, dated Cayenne, 28th December, 
contains very fatisfa6tory details refpe£ting the cultivation of 
the fpiceries : he only waits for the favourable feafon to under¬ 
take fome trials in regard to that of the pepper plant. Vi£tor 
Hugues, agent of government, has afligned to him a piece 
of ground for that purpofe. The object is to afcertain what 
are the trees fitted for ferving as props to the pepper plants, 
giving preference to thofe which, being fufceptible of multi¬ 
plication by flips, have a thick fpongy bark, and which riling 
to a fmall height have, however, a long duration. But this 
is not the onlv refult which it is wifhed to obtain by thefe 
trials. The ifland of Cayenne is the diflricT which was firll # j 

cultivated in that colony ; the foil in fome parts is ex- 
haufted, and it is necelfary to leave it at reft before any 
other plants can be committed to it with hopes of fuccefs: 
belides this inconvenience, it is expofed to a fcourge Hill 
more prejudicial to cultivation,—it is ravaged by ants, which 

devour 



Mufteum hf Natural Hiflory, Paris. 2S3 

devour every thing. There are fome places where it is im- 
poffible to prevent the devaftation occafioned by thefe infects, 
and many diftrifts are abandoned to them. But fince the 
introduction of the pepper plant it has been obferved that 
they do not feem to touch the leaves of that fhrub. Some 
plants fcattered throughout the diflerent eftates have been 
lpared by them. If this fa ft is confirmed in regard to large 
plantations, the foil of the ifiand will be gradually renewed, 
and its produce will increafe in the fame proportion. 

C. Martin tried to propagate the female nutmeg-tree by 
layers. Jf the operation fucceeds, it will, no doubt, he the 
fpeedieft and fureft means of propagating this fpirery; for 
among the nutmegs which are fown, and which germinate 
exceedingly well, there is a much greater number of male 
than of female individuals. He propofes alfo to graff the 
latter on the males, and to try for this purpofe the different 
proceffes likely to produce a fatisfaftory refult. 

In regard to the bread-fruit trees, they thrive in an ad¬ 
mirable manner. C. Martin announces that he will foon 
have twelve new layers to feparate from their parent flock. 
Some of them have already fuckers, and the reft will have 
them foon. He has obferved, that layers in general, if the 
branches are fomewhat ftrong when they are buried, will 
produce fruits the fame year. 

A letter has been received from C. Reidle, the gardener 
who accompanies captain Baudin, dated Ifie de France, 
April 20, 1801. The following is an extraft from it: 

“ We arrived here on the 14th of February, five months 
after our departure from Paris. Our paffage from the ifiand 
ofTenerifle took up more than four. You have no doubt 
learned the accident which I met with two days before I 
quitted the ifiand. I fell from a rock about 45 feet in height, 
in confequence of which I was confined to my bed during 
three months. I full fuffered from my wounds on my arrival 
at the Ifle ofFrance; and I entertained great fear that this 
misfortune would have prevented me from labouring during 
the remainder of the voyage. But, thank God, I recovered, 
and now traverfe the mountains as before. I have already 
collefted 255 fpecies of plants, without reckoning double 
fpecimens for the herbal of the nmfteum. 

t( I have made a catalogue of the colonial garden. I have 
marked thofe trees which are found in the Mufaeum of Paris, 
and thofe which are wanting there: the latter are in number 
flxty. C. Cere- has prom Lied to give me plants on our return 
from the South Sea. ] have given him in exchange the fol¬ 
lowing trees : two free olive, two pears, two apples, a cherry. 
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an apricot, a peach, an almond, a cheftnut, two wild chcfl- 
nuts, eight fmall walnuts; making part of the collection of 
trees entrufted to my care when I left France. 

<£ He made me tafte fome of the fruit of his bread-fruit 
trees, which 1 found delicious. He diftributed fome to the 
principal inhabitants of the colony, to induce them to culti¬ 
vate them. That which we ate weighed eight pounds. Eight 
hill remain on the trees which have produced. Thefe trees 
are 18 inches tn circumference and 15 or 16 feet in height. 
rFhev would have been higher had they not been broken at 
the top by the wind. 

i£ I cannot fufficiently exprefs the civilities I have expe¬ 
rienced from the inhabitants of this ill and. I have vifited 
their gardens, and every where left feeds of the pulfe and 
flowers of Europe. During our paflage I planted walnuts, 
and raifed a multitude of young plants. I have diftributed 
about thirty in the colony, and have lent feveral to the Ille 
de la Reunion. 

44 I cannot inform vou whither we (hall go when we leave 
the Ifte de France. This day we have received orders to go 
on board, and we are ready to fail. But every thing in our 
expedition has been greatly changed : our touching here has 
been hurtful to it in more than one refpedl. The failors have 
deferted to go on board privateers. Some of them have been 
caught. The captain has landed two lick officers. Several 
of the natural ids feem determined to go no further: as for 
my part, I (hall proceed with the veffel wherever it goes.” 

By a fecond letter, dated the next day, C. Reidle an¬ 
nounces that the departure of the veffel was fixed for the 23d 
of April: he thinks that they were bound to New Holland. 

BRITISH MINERALOGICAL SOCITY. 

In the beginning of the year 1799 a few gentlemen attached 
to the ftudies of mineralogy and ohemiftry, with the view of 
illuftrating an interefting department in the natural hiftory of 
their native country, which had hitherto been paffecl over w ith 
flight regard, agreed to form an affociation for this purpofe 
under the name of the Britifh Mineralogical Society. They 
faw, with regret, while inflitutions of this kind were multi¬ 
plying in the ftates of Germany and other parts of the con¬ 
tinent, that the Britifh i(lands, among their general and pro¬ 
vincial focieties, pofleffed none whofe attention was fpecially 
directed to this important objedt. Without being jealous 
of foreign interference, they were forry that Englifhmen 
fhould be almoft wholly indebted to ftrangers for an acquaint¬ 
ance with their own mineral treafures> and that the names 

of 
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©fFerber, Klaproth, Rafpe, Jars, and Faujas de St. Fond, 
Ihould hand the foremoft among; thofe who have illuftrated 
the mineralogical geography of Britain. Induced by thefe 
fentiments, and eonfcious that every acceffion of fadfs, how¬ 
ever fmall, in fo extenfive and fo little explored a department, 
was not only of intrinfic value, but might ferve as the founda¬ 
tion and commencement of wider inveftigations, the original 
members, though few in number, hefitated not to commence 
a iociety, whole objedfs, in their full magnitude, can only be 
adequately effedfed bv length of time and liberal affiftance. 
They have quietly employed themfelves for more than three 
years in the gratuitous analyfis of fpecimens, in the gradual 
acceffion of members both capable and well difpofed to exert 
themfelves, to the beft of their abilities, in furthering the in¬ 
tentions of the Society; in arranging correfpondencies, and 
forming various internal regulations, which, uninterefting as 
they may be to the public, are elfential to the profperity of 
the Society. Having overcome molt of the difficulties which 
at firft prefented, and having received from various quarters 
unequivocal affiurances of cordial cooperation, the Society 
feels itfelf called upon to make a public official ftatement of 
Its objedfs, and to communicate from time to time fuch 
abftradts of its proceedings as may contribute in any degree 
to the advancement of feience or the arts, and convey to the 
correfponding members a brief but faithful record of the la¬ 
bours of their affociates. 

One of the primary objedfs is to obtain as much informa¬ 
tion as poffible concerning the local or geographical minera¬ 
logy of Britain. On this account the Society is ftrenuoufiy 
exerting itfelf to obtain lifts of mines, quarries, and mineral 
fprings, from the different counties, together with fpecimens 
and fuch particulars as the proprietors may be willing to com¬ 
municate. From many of the correfponding and ordinary 
members, the Society expedfs alfo, with confidence, to receive 
accounts, as accurate as circumftances will allow, of the pre¬ 
valent rocks and ftrata in various mineral diftridfs, their ex¬ 
tent, direction, and other particulars which may hereafter 
ferve as materials upon which to found a general hiftory of 
the mineral topography of the ifiand. Among other valuable 
communications already received for this purpofe, a manu- 
fcript map of Cornwall deferves efpecial notice. 

A very ferious obftacle to mineralogical inquiries is the 
want of an uniform nomenclature among thofe who are ac¬ 
tively engaged in the working of mines : the fame fuhftance 
is not unfrequently called by different names, or the fame 
name is applied to different lubftances even within the fame 

a * mineral 
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mineral difiridf; the fcientific and technical terms are per¬ 
petually at variance, and give rile to innumerable errors. A 
reform in the language of the miners, how defirable foever, 
is yet wholly impracticable; but the Society experts to render 
no fmall fervice to future mineralogifts, by collecting from 
Cornwall, from Wales, from Derbyshire, and other diftriCts, 
full and accurate lifts of the miner’s terms, accompanied by 
illuftrative fpecimens, the former of which, in due time, will 
be laid before the public, and the latter will be preferved in 
the Society’s cabinet as authorities, to which a liberal accefs 
will at all times be allowed. 

When it is recolleCted how often valuable ores, by appear¬ 
ing under an unufual form, or by prefenting difficulties in 
their analyfis that are not to be overcome by the common 
methods, are neglected and thrown afide; it will not be 
deemed a trifling objeCt in the Mineralogical Society to un¬ 
dertake the analyfis of fpecimens of this defcription. All 
fuch will be gratuitoufly analyfed, provided the conditions 
already fpecified in the circular letters of the Society * are 
ftriClly complied with. 

The above are the leading views of the Britifh Mineralo¬ 
gical Society, and will always occupy the principal part of 
its attention. It is by no means, however, intended to neg- 
leCb other obje&s : the examination of minerals which have 
been either not at all, or but imperfeCfly inveftigated, will 
occafionally form a part of its employment, and every occur¬ 
rence that throws light upon the difficult fubje£t of chemical 
analyfis will be carefully regiftered in the books of the Society*. 

LIST OF MEMBERS. 

A. Aikin, prefident. 
W. H. Pepys, fecretary. 
C. R. Aikin, fecretary for correfpondence. 

Members in Ordinary. 

W. Allen. 
A. Tilloch. 
R. Knight. 
Th. Cox. 
Dr. Babington. 

R. A. Cox. 
P. Sandman. 
R. Stocker. 
C. Lynam. 
R. Bingley. 

R. Phillips. 

Correfponding Memberse 

R. Kirwan, Efq. P. R. I. A. Dublin. 
W. Henry, Efq. Manchefter. 
D. Mufhet, Calder Iron-Works, N. B. 
L. Dillwyn, Efq. Walthamftow. 

* See Philofophical Magazine, vol. vi. p. 369, and vol. ix. p. 382* 
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Rev. W. Turner, Newcaftle on Tyne* 
J« Williams jun, Efq. 
G. Overton, Efq. 
H. Campbell, M. D. 
M. Tupper, Efq. 
G. Yeates, M.D. Bedford. 
J. Taylor, Efq. Taviftock. 

XLIX. Intelligence and Mifcellaneous Articles. 

ASTRONOMY. 

Another new Vianet difcovered, 

. OLBERS, a celebrated aftronomer of Bremen, writes 
to C. Burckhardt that he difcovered on the 28th of March a 
new comet or planet which refembles a ftar of the 7th mag¬ 
nitude. It had 184° 56'of right afcenfion, and ti°53/of- 
north declination, at qh 25 ft fie obferved it feveral days 
fucceffively, and the lft of April, at 8h i', it had 184 15 of 
right afcenfion, and 12 54! of declination. 

(( I have learned that prince Henry of Wurtemberg, who 
refides at Hamburgh, has purchafed the beautiful agrono¬ 
mical inftruments made at Paris by Megnie, one of our 
ableft artifts. 

(( This prince is brother-in-law to the emprefs dowager of 
Ruffia; and there is reafon to hope that the emperor Alex-, 
ander, whole munificence in every thing that relates to the 
fciences is well known, will favour the eftablilhment of the 
obfervatory projedled by the prince of Wurtemberg, and 
which is wanting to the large city of Hamburgh. 

•- u Lalande.” 

In the above notice, which we have tranllated from the 
French official journal (the Moniteur), our readers will ob- 
ferve announced a difcovery of Dr. Olbers. On the fame 
fubjedt we have'received the following notice from an able 
aftronomer, to whom we have been indebted for feveral va¬ 
luable communications: 

“ The following are the obferved places of a new celeftial 
body difcovered by Dr. Olbers, at Bremen, and conjedtured 
to be a new planet: 

1802. R. A. Declin. N. 
March 28, 184 56' 49" - u° 33' 30'' 

29, 184 46 36 - n 52 59 

LH 35 33 h5 
Dr. 



aS8 Antiquities.—Uncommon Dlfeafe, &c. 

Dr. Olbers’s planet has, we underftand, been feen in Eng¬ 
land by Mr. Stephen Lee, of Hackney, and Mr. Aubert, of 
Highbury, who both agree that it has a greater refemblance 
to the old planets than Ceres Ferdinandea. 

ANTIQUITIES. 

A fuperb datue of Achilles, nine Roman palms and a half 
in height, and in perfedb prefervatiqn, has been lately dug 
up in the environs of Oftea. The hero holds a metal lance 
in his right hand and the parazonium (fword) in the left: 
the helmet, which covers his head, has a large plume fimilar 
to that of the celebrated datue of the Villa Borghefe, which 
is not of fo excellent workmanfhip. This produ6tion, the 
work of one of the bed fculptors Greece ever produced, is not 
infcribed with the name of the artid. The infcription Votiva 
Marti, engraved on one of the legs, proves that it was confe- 
crated to the god of war. 

UNCOMMON DISEASE. 

The thigh of a woman, who lately died in Geneva, has 
been fent to the Medical Society of that city, as exhibiting 
a very extraordinary phenomenon. It is (luck quite full of 
fmall thorns, which the woman, it appears, had been in 
the habit of fwallowing, and which gradually making their 
way through the intedinal canal and the blood-veflels, ulti¬ 
mately lodged in the femoral mufcles. C. Albert is appointed 
to draw up a report upon the circum(lances of this Angular 
cafe. 

A cafe fomewhat fimilar occurred fome years ago in the 
infirmary at Nottingham. A woman was admitted as a pa¬ 
tient, from one of whole breads a number of pins were dif- 
charged with excruciating pain; and the difeafe was by her 
ignorant neighbours afcribed to the effects of witchcraft. 
The bread was obliged to be cut off, and the woman reco¬ 
vered perfectly ; but, ft range to tell, indead of being cured of 
a habit of putting pins in her mouth when undreffing, and 
with which die often went to deep, in fome time after, fhe 
returned to the infirmary, and was obliged to lofe the other 
bread. We do not recoiled whether fhe recovered after this 
fecond operation. 

VOLCANIC ERUPTION. 

By letters from Banda, one of the Spice iflands, intelli¬ 
gence has been received at the Hague of a dreadful explofion 
of the burning mountain in that ifland. For fome time be¬ 
fore, the air had been humid, accompanied by fubterranean 
noifes; but fo violent an explofion has not been known for 
many years. All the plantations were entirely devadated; a 
great many inhabitants loft their lives, and the country, to 
the extent of feveral miles, was as inundated by the lava. 
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LI. Biographical Account of the late Dr. Pulteney. By 
J. Aikin, M. D, 

Richard pulteney, m.d. f.r.s. l. &e. was' 
born in the year 1730 at Loughborough, in Lei cefter (hire. 
His parents had thirteen children, of whom he alone arrived 
at the age of maturity. From early youth he was of a delicate 
habit, and fuppofed to be inclined to a confumption; and it 
was by means of rigid temperance, which he obferved during 
his whole life, that he maintained himfelf in a tolerable lfate 
of health. He has recorded (in Mr. Nichols’s Hiftory of 
Leicefterffiire) his obligations to his uncle, Mr. George Tom- 
linfon, of Hathern, who poffcffed fome property in that vil¬ 
lage, and adorned an obfcure (talion with virtue and fcience. 
“ Thofe (fays Dr. Pulteney) who remember and intimately 
knw the fubjedt of this memoir, will not, it is believed, 
judge it otherwife'than impartial, though, confeffedly, a tri¬ 
bute from his nearefl relative, one who reveres his memory 
with the trueft affedtion, who, through the early ftage of life, 
received from him, as from a father, the genuine didlates of 
wifdom, virtue, and religion; all of which were truly exem¬ 
plified in his own cdndudl throughout the whole of his life.” 
From this relation he imbibed his tafte for botanical ftudies; 
and it was probably through his inffigation that he was de¬ 
fined to the medicaFprofeffion. 

The youth’s firfb fituation in a profeffional capacity was 
that of apprentice to an apothecary in Loughborough; an 
humble fchool, which, however, his indulfry and talent 
for obfervation were able to render inftrudtive. He paded 
through the ufual courfe of a country education, and then 
complied with an invitation to fettle at Leicefier. That town, 
like molt provincial capitals, was divided into two political 
and religious parties; and it was that of the diflenters (to 
which his parent belonged) whence Mr. Pulteney received 
his fupport. His*fpfS ere was ftill further narrowed, by the 
limitation of pradtifing only as an apothecary ; for it was 
thought due to the confequence of the party, to poffefs a 
furgeon of their own as a feparate profeffional charadter, 
which office was filled by Mr. Cogan, a man of merit and 
agreeable manners. 

Few remarks can be neceffiary on the hardfhip of placing 
perfons of abilities and liberal fentiments in fituations fo un¬ 
favourable to the acquirement of that reputation and thofe 
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emoluments which are juftlv due to profeffional fuperiority; 
and in which they muft be reduced to an unworthy and de¬ 
grading dependence upon a few party-leaders ! 

Mr. Pulteney was of a timid and cautious difpofition ; and, 
though his mind was by no means formed for {hackles, his 
temper was not firm enough to enable him effectually to afTert 
his freedom. It would be an unpleafant tafk to dwell upon 
the (hare he had in thofe “fcorns which patient merit of the 
unworthy takes;” or of the ftruggle he maintained with nar¬ 
row circumftances, which obliged him to contraCt habits of 
rigid ceconomy, rendered more neceftary by the paftion for 
buying books, to which he was content to facrifice every 
other inclination. Science was, indeed, his great refource 
under the difcouragements of his fituation, and it eventually 
proved the means of railing him from obfcurity. To his 
private friends he was known as one who had inquired largely 
and thought freely on a variety of topics. To the public he 
firft appeared as a votary of the pleafing ftudy of botany. He 
became a correfpondent of the Gentleman’s Magazine at an 
early period; and communicated to it, anonymoufly, a feries 
of valuable letters concerning the poifonous plants of this 
country, and a differtalion on Fungi, contained in the xxvth 
volume of that, mifcellany. To the fame publication he fent, 
in 1757, a tranflation of a curious paper in the Upfal Amec- 
nitates Academics on u the Sleep of Plants.” This fubjedt 
he purfued more at large in a paper inferted in the 1th 
volume of the Philofophical TranfaClions, for 1758, entitled 

Obfervations on the Sleep of Plants, with an Enumeration 
of feveral Plants which are fubjeCl to that Law.” He had 
before appeared among the contributors to the Philofophical 
TranfaHions bv a ct Catalogue of the rare Plants of Leicefter- 
(hire, with Botanical and Medical Obfervations;” vol. xlix. 
for 1756. This paper he gave to Mr. Nichols, in an im¬ 
proved fiate, in 1795? who has inferted it in the firft volume 
of his hiftory of that county. In 1758 he printed, in the 
Gentleman’s Magazine, a tranflation from the fame Arnoe- 
nitates, of the inftrudtive paper entitled “ Pan Suecus,” giving 
a catalogue of plants which, from experiment, were found to 
be either chofen or rejected as food by the different fpecies of 
domeftic quadrupeds. This he adapted more particularly to 
Englilh readers by referring to Englifh authors; and he 
fubjoined to it fome notes and obfervations. Its utility caufed 
him afterwards to annex it, in a more enlarged form, to his 
“ View of the Writings of Linnaeus.” 

He diftinguifhed himfelf in a manner more purely profef- 
fional by a paper publifhed in the Philofophical TranfaHions, 
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vol. Hi. for 1761, giving an account of a Angular medical 
cafe attended with palpitation of the heart and other uncom¬ 
mon fymptoms, and which, upon direction, exhibited a pre¬ 
ternatural enlargement of that organ. In 1762 he received 
the honour of being elected a fellow of the Royal Society. 
His name was now affociated to thofe of men of fcience in 
various departments; and his perfonal merits were becoming 
known to a wider circle of acquaintance, to whom he was 
endeared by his modeft worth, and the good fenfe and dif- 
cretion which peculiarly characterized him. Nor can it be 
doubted, that, even with his original difadvantages of litua- 
tion, he would have attained a refpe&able ffiare of bulinefs 
at Leicefter, though ftill in that inferior branch of the pro- 
feffion on which he had at firft entered, to which, however, 
he had added the practice of midwifery. But it was his lot 
to potTefs a friend whole ardent and enterprifing fpiritwas an 
admirable corrective of his own diffidence, and who efteemed 
him too much to acquiefce in his continuing in a rank and 
employment beneath his merits. This was Mr. Maxwell 
Garthffiore, then eminent in medical practice at Upping¬ 
ham, in Rutlandffiire. By means of a common friend, much 
revered by both, they were * lade acquainted in the year 1758, 
and this acquaintance foon ripened into a warmth of friend- 
fhip which death alone could extinguifh. As it was Mr. 
Garthffiore’s own plan, after a rdidence for fome years at 
Uppingham, to take the degree of doctor at Edinburgh, 
where he had received his medical education, he ftrongly 
urged Mr. Pulteney to accompany him thither, and offer 
himfelf to the examinations of the univerfity, though he had 
never enjoved the advantage of academical inftruction there 
or elfewhere. His reluctance was at length overcome; and 
the two friends fet out upon their expedition in the fpring 
of T764. Mr. Pulteney was already known by reputation at 
Edinburgh, particularly to Dr. Hope, the profeffor of botany; 
and he had the benefit of his companion's extenfive connec¬ 
tions in the place. He paffed through all the neceflary pre¬ 
liminaries with credit, and in May received the honours of 
graduation. The fubject of his inaugural differtation was 
<c De Cinchona," or, On the Peruvian Bark; of the natural 
and medical hiftoryof which important article he gave a very 
fatis factory and inftructive account. The botanical defcrip- 
tion is particularly accurate, and is illuftrated by a plate; 
and his Thefis has been thought worthy of reprinting in a 
collection of the moft valuable compolitions of the kind which 
the medical fchool of Edinburgh has produced. 

A circumftance relative to his graduation, honourable to 
T % himfelf. 
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himfelf, but affording matter of refledlion relative to the con¬ 
duct of public bodies, ought'not to be palled over in filence. 
The unjverfity of Edinburgh had now for a conliclerable time 
been riling in reputation as a fchool of medicine, and its de¬ 
grees in that faculty became of courfe more and more refpebl- 
able. It is well known that the univerlilies of Scotland, mo¬ 
delled upon thofe of the continent, have adopted the practice 
of conferring degrees upon examination, without requiring 
in the candidates a previous relidence in their own leminary, 
or, indeed, in any other. In fome of them the examination 
itfelf has been difpenfed with, and the requelled dillinbtion 
has been bellowed upon perfons at a dillance, in confequence 
of mere recommendation. It is no wonder that fuch a laxity 
ffiould have thrown occafional clifcredit upon academical ho¬ 
nours; nor that the public Ihould have been prone to con- 
'ound the degrees conferred at univerlities limilarly confti- 
tuted, in one general note of difelleem. The Edinburgh me¬ 
dical lludents juftly conlidered themfelves entitled to be re¬ 
garded among thofe of the profellion who had received the 
greateft advantages of education, and were the moll deferving 
of thofe tellimonials of competency which titular diftinfftions 
imply. They had therefore begun to remonllrate again!! a 
mode of conferring degrees which might confound them with 
perfons altogether unworthy of the honour; and their dif- 
content had been aggravated by fome late inllances of noto¬ 
rious incapacity in Edinburgh tlodlors by favour. Thinking 
their complaints not fufficiently attended to, fome of the 
lludents of the longell Handing had entered into a mutual 
engagement publicly to oppofe every future attempt at deco¬ 
rating with the degree of doblor of phyfic at Edinburgh any 
perfon who Ihould not have lludied there, and to take their 
own degrees elfewhere in cafe their oppolition Ihould prove 
unfuccefsful. 

It happened that Mr. Pulteney was the firll candidate under 
thefe circumllances, after this refolution was adopted. The 
fubfcribers handfomely expreffed to him their concern that 
a perfon of his acknowledged merit Ihould be the object 
of their oppolition; but they adhered to their determina¬ 
tion. His reputation and interell carried him through the 
contell; but he was (I believe) the lall in favour of whom 
the condition of Iludying at that individual feminary has 
been violated. And fo fenfible have the Edinburgh pro- 
feffors (ince become, that augmenting the credit of their uni- 
verlity^s degrees, and the difficulty of obtaining them, was 
conducive to their own perfonal emolument, that they have 
extended the period of requilite Hudy there from two to three 
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years, and made it comprehend every fet of lectures which 
can poflibly be conftrued as belonging to a complete medical 
courfe ! 

As Dr. Pulteney had now afflimed a new rank in the pro- 
feffion, it was advifable that he fhould look out for a nc-w 
lituation. The firft plan which fuggefted itfelf to his London 
friends, was to procure him an introduction to the celebrated 
carl of Bath, then in a very declining ftate of health. This 
was effected; and the earl, upon infpeCtion of his pedigree, 
recognized his defeent from the antient family of which his 
own was a branch. He.alfo, upon converting with him, 
was fo favourably imprefled with his profeftional and literary 
merits', that he refolved to attach him to himfelf in the cha¬ 
racter of domeffic phyfician. He propofed to fettle upon him 
an appointment of 400/. per annum; and the connection 
would probably have been attended with mutual fatisfaCtion 
and advantage, had not the death of the earl followed fo 
fpeedily, that Dr. Pulteney received only one quarterly ad¬ 
vance of his intended falary. 

Not long after this event, a medical vacancy happening at 
Blandford, in Dorfetfliire, he was urged by Dr. Watfon, Dr. 
Baker, and others of his friends, to go down and occupy it. 
Provided with their warm recommendations, but an utter 
ftranger to all the inhabitants of the town and its vicinity, 
he fixed his abode in that fpot which was to be his refidence 
during the whole remainder of his life. A final 1 country 
town, in the midft of a neighbourhood c-ompofed of the 
ufual ingredients of provincial fociety, was not, perhaps, 
exaCtly the fituation moft defirable to a man whofe mind 
was enlarged by free fpeculation and fcientific purfuit: but 
it was now Dr. Pulteney’s bufinefs to eftablifii himfelf in his 
profeflion; and to that objeCt, prudence required that facri- 
fices fhould be made. This is, indeed, the condition of all 
who have their way to make in the world; and perhaps a 
juft fenfe, of true dignity of character, as well as regard to 
pecuniary advantage, fhould lead a man to place before him, 
as his primary objett, the attainment of fuccefs in the pro- 
feffion which he has chofen; and to confider as fecondary 
and fubordinate all reputation or gratification derived from 
other fources. Dr. Pulteney, therefore, feems to have fat 
down with the refolution, not only of fulfilling his medical 
duties with the utmoft punctuality, but of avoiding every 
thing which might in the lead degree involve him in differ¬ 
ences with thofe on whofe good opinion he was to depend. 
He was fenfible that by his removal he had entirely changed 
bis latitude; and though he was not a man to fhift his fen- 
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timents and language according to his company, yet he was 
conftitutionally cautious, and could, without much effort, 
praCtife the allowable policy of filence. ££ Commune with 
thy heart and be dill,” was the maxim of 36 years of his 
life. That it exerted its natural influence upon his character, 
will not be denied ; but it did not prevent him from being a 
very amiable, uleful, and refpeClable member of fociety. 

The fituation of Blandford had not hitherto afforded any 
great fcope for medical pra&ice; but Dr. Pulteney foon ex¬ 
tended its limits. His reputation fpread through the circum¬ 
jacent country, and he received profeffional calls from the 
market and trading towns in a compafs of twenty or thirty 
miles round his centre, as well as from many of the country 
families of principal diftinCtion in that part of the kingdom. 
As his induftry was great, and his expenfes were moderate, 
he began to accumulate property. He continued to live in 
a hate of celibacy till October 1779, when he married mils 
Elizabeth Galton, of Blandford. lie could not have chofen 
more fortunately for domeftic happinefs; and the addition 
this connection made to his comforts was proportionable to 
the want he had previoufly felt of that fociety which alone 
can intereft the heart. No children were the fruit of this 
union; but in the additional fociety of an amiable young 
relative of Mrs. Pulteney he enjoyed the plcafure of an adop¬ 
tive parent. 

He continued to employ his leifure in occafional writings 
on topics of medicine and natural hi dory. In 1772 he ad- 
dreffed a letter to his friend D.r. Watfon (publifhed in the 
Philofophical TranlaCtions, vol. lxii.) concerning the medi¬ 
cinal effeds of the CEnanthe crocata, an umbelliferous plant 
of a poifonous nature, the juice of which was exhibited, by 
miftake, indead of that of the water-parfnep. In the lxviiith 
volume of the fame collection, for 1778, he gave an accurate 
account "of the bills of mortality for the panfli of Blandford 
during forty years paft, with observations. To the London 
Medical Journal, vol. v. he communicated an account of the 
poifonous effeCts of the Hemlock Dropwort, (the CEnanthe 
crocata above mentioned.) 

He had hitherto appeared as an author only in detached 
memoirs inferted in periodical publications. But in 1781 
he ventured to offer to the public a feparate volume, on a 
fubjeCt, indeed, with which no man could claim a more in¬ 
timate acquaintance. Ibis was ££ A General View of the 
W ritings of Linnaeus/’ 8vo. The purpofe of this work was 
to afford an exact fynopds of all the labours of the great 
S wed iff natural iff, who appears to have been the object of 

his 
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his warmeft admiration. Along with the account of his 
works, memoirs of his life are interwoven, chiefly extracted 
from the different writings of Linnaeus. In the prefatory 
advertifement Dr. Pulteney fpeaks with great modefty of his 
performance, which, however, was very well received by the 
friends of natural hifiory, and obtained for him the prefent 
of a medal from Stockholm, as an acknowledgment of the 
juftice he had done to the fame of the illuftrious Swede. 
Many judicious obfervations and valuable points of informa¬ 
tion are interfperfed in the work. It concludes with a fynop- 
tical account of all the papers contained in the firft feven 
volumes of the Amoenitates Academic#:. 

Some years afterwards a -more extenfive and original work 
proceeded from Dr. Pulteney’s pen, and which muff have coll 
him much varied refearch in its competition. This was his 
(£ Hiftorical and Biographical Sketches of the Progrels of 
Botany in England, from its Origin to the Introduction of 
the Linnaean Syftem ;” 2 vols. 8vo. 1790, He paid a juft 
tribute to Scientific merit in dedicating the firft volume of this 
performance to Sir Jofeph Banks; and a grateful return to 
long friendfhip, in inferibing the fecond to Sir George Baker 
and Dr. Garthfhore. The work it (elf is highly valuable, as 
an example of that union of the hiftory of men with that of 
an objeCt of their common purfuit, which is fo peculiarly 
interefting and inftruCtive. It has likewife made an addition 
to national biography, which will be duly prized by thofe 
who are attached to their country’s reputation. It is marked 
throughout with that candour and difpofition to commend 
which always characterized the amiable author. 

Whilft he was thus tracing the progrefs of his favourite 
fcience in books, he was by no means inattentive to the 
volume of nature as it lay difplayed before him. The county 
in which he refided is considerably furnifhed with objects 
worthy the notice of the naturalift, efpecially in the foffil 
kingdom. How well he had made himfelf acquainted with 
thefe treafures, the prefent writer obtained a proof, which 
laid him under a particular obligation, hhis was a brief but 
mafterly account of the products of Dorfetftiire, communicated 
to him for the ufe of his little work entitled “ England Deli¬ 
neated.” Pie afterwards enriched the fecond edition of Mr. 
Hutchins’s “ Hiftory of Dorfetftiire” with a catalogue of the 
birds, {hells, and plants obferved in that county; and during 
his laft illnefs he had under revifal a plate of Dorfetfhire foflils 
communicated by himfelf. The formation of a mufseum was 
the amufement of many years of his life. By gradual addi¬ 
tions, he accumulated a ftore of natural productions in various 
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dalles, which was to him a perpetual fource of plealing con¬ 
templation, and will, doubtlefs, become to many Undents oi 
nature a means of inftruXion, in the polfeffion of the Lin- 
nrean Society, to which it was bequeathed. 

Dr. Pulteney, in his latter years, frequently exprelfed a 
wifir to retire frrom bufinefs, and take up his refidence in the 
metropolis, for the fake of the fcientific advantages with which 
it is fo amply furnifhed ; but his habits of life were become 
too fhong to permit him to refolve upon fo great a change. 
He continued, though with diminifhed ardour, to follow his 
profeffional avocations, till he was attacked with a pleuritic 
complaint, which, after great fufferings, put a period to his 
exigence on October 13, 1801, at the age of 71. 

By his laft will he gave a fignal proof of the deep impref- 
fion which his early friendfhips had made upon his mind, 
and which no fubfequent connexions of common acquaint¬ 
ance could obliterate or equal. After a handfome provifion 
for thofe who on every account were entitled to the frit place 
in his remembrance, the remaining objeXs of his liberality 
were fome of the friends of his early days, and even the fons 
of thofe friends. He likewife paid a due attention to the 
claims of charity by bequells to the Salifbury, Leicefler, and 
Edinburgh infirmaries, and to the poor of the parilh of Bland- 
ford; and he difplayed his regard to fcience by fimilar boun¬ 
ties to the Royal Societies of London and Edinburgh, and 
to the Linnrean Society. 

Such are the brief memoirs which I have been able to col- 
JeX concerning Dr. Pulteney ; whole life affords, indeed, but 
little biographical variety, but prefents an encouraging pic¬ 
ture of modeft merit gradually making its way to fuccefs, and 
fcience, even of the moft retired kind, becoming the palfport 

• to public efteem and reputation. 
1 am happy in being enabled to enrich this article with 

fome interefling anecdotes relative to the early life and ftudies 
of its fubjeX, obligingly communicated by Dr. Arnold, of 
Leicefler, in whole words they will be the molt fatisfabtorily 
perufed. 

To Dr. Atkin. Belle Grove, Leicetler, 
DEAR SIR, .April 19, 1802. 

IT is with pleafure I fit down to make you acquainted 
with lome particulars relative to the friend and tutor of my 
youth the late Dr. Pulteney, with whom I had the happi- 
iiefs and the benefit of enjoying the moft familiar intercourfe 
for the fpace of more than two years and a half, from the 
beginning of March 1760, to the middle of OXober 176a; 
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that is, from about the 30th to the 33d year of his age; 
during which time I was a boarder in his houfe, for the fake 
of his inftruCtion in pharmacy and botany, as a preparation 
for my medical ftudies at the univerfity. 

fie was born at or in the neighbourhood of Loughborough, 
was much at Hathern, with his uncle Mr. GeorgeTomlinfon 
ot that place ; and ferved an apprenticefhip at Loughborough 
to an apothecary, whom I well knew in my youth, of the 
name of Harris; a man of fome humour, but of fmall abili¬ 
ties in his profeflion, from whom he derived little information 
but in the common procefies of pharmacy : for every thino- 

more than this, he was indebted to his own cremus and m- 
duftry. b 

A. tafle for botany he imbibed almoft in his infancy, from 
his uncle Tomlinfon, who was a botanift of the old.fchool. 

His fir ft attention to this purfuit was merely the effeCt of 
imitation. Seeing his uncle fearching for plants, as they 
walked together in the fields; feeing him take them home, 
examine them by the defcriptions of Gerard and Ray, at that 
time the foie, or at leaft the heft, and certainly the only good 
guides in Englifh botany, and compare them with the rude 
wooden cuts of the former : difplay fome of them upon paper, 
prefs and dry them, and fit them for a place in his Hortus 

Siccus ; he began to do the fame, to afk his uncle the names 
of plants, to make imitative collections, to draw up infantile 
catalogues and defcriptions of the plants which he found 
within the circle of his botanical excurfions and relearches; 
and fometimes he added figures of fuch as he admired for 
their beauty, or efteemed for their rarity. 

How early he was a botanift appears from what he fays 
under the article Campanula patula in his (i Catalogue of 
fome of the more rare Plants found in the Neighbourhood 
of Leicefter, Loughborough, and in Charley Foreft,” in- 
ferted in the introductory part of the firft volume of Mr. Ni¬ 
chols’s Hiftory of Leicefterfhire, at p. clxxvii., where he has 
this note:—“ In the drier parts of Buddon Wood, and the 
hedges and lanes adjoining. Firft difcovered in England by 
Mr. Brewer, in 1726, near Worcefter, as recorded by Dr. 
Dillenius. Next in this place (Buddon Wood) by the writer 
of this catalogue, in 1742, who a few years afterwards com¬ 
municated the feeds to the gardens of Chelfea and the Bridfh 
Mufaeum 

Of 

* Let me here obferve, that I have found the Campanula patula between 
the fourth and fifth mileftones, under the hedge, on the left fide of the 
old carrier’s road from Birmingham to Coventry; and have obferved it 

there, 
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Of his youthful catalogues above mentioned I have Teen 
and examined feveral, with descriptions and coloured draw¬ 
ings of the molt remarkable plants, in very Small books. They 
were drawn up at different times, and, like the different edi¬ 
tions of a book, were progreffively improved and enlarged as 
his.experience in botany and his knowledge of the plants in 
the neighbourhood were improved and enlarged. Some of 
them were, I believe, made as early as when he was only 
eight or nine years of age; and I particularly remarked that 
of the Campanula patula, which, as we have feen, had not 
been many years known to be an indigenous plant of this 
Ifland, and which he himfelf had difcovered in and near 
Buddon Wood in the year 1742, that is, when Ire was only 
twelve years old : there were repeated coloured drawings in 
the moft recent of them ; done, indeed, in fuch a ftyle of me¬ 
diocrity as might be expected from a hoy of that age, but af¬ 
fording a very good likenefs of the plant which they were in¬ 
tended to represent. 

This tafte, once implanted in his mind, grew and flou- 
rifhed, and was ultimately productive of extraordinary im¬ 
provement in the fame way. Imitation gave a turn to his 
purfuits; and excellent abilities, united with indefatigable 
diligence, led him on to that perfection in both the fcien- 
tifical and practical knowledge of botany, a ftudy at that 
time hut rarely cultivated, to which he afterwards attained, 
and which at length raifed him high in the eltimation, and 
drew to him the frequent correfpondence, of the molt emi¬ 
nent botani-fts of the time. 

He was early in the habit of ^examining plants in their 
feveral native places of growth, of being moil exaCt in the 
inveftigation of them, and in noting their minute ft differ- 

there, invariably, for about twenty years; where ten or a dozen plants are 
annually to be found, in the month of July, exadlly about the fame 
foot; from whence, forne years ago, 3 collected feeds, which I lowed in 
my garden, of which this beautiful plant forms a confiderable ornament 
every year from the beginning of July to the latter end of Odtober. I 
have alfo found it in the road from Birmingham to Sutton Coldfield ; and 
about a mile from Stourbridge, in Worcefterfhire, where, befides the 
common purple fort, 1 faw one or two plants of a beautiful fnowy white. 
This plant is not only rarely to be met with ; but I never found it grow¬ 
ing plentifully but in Buddon Wood. In general, it is feen very thinly 
fcat.tered within a firnall circumfcribed fpot. 

It is to be obferved that Buddon Wood is not a great way from Ha- 
them, where he firft imbibed a tafte for botany ; or from 'Loughborough, 
where he ferved his apprenticelhip ; and that none of thefe places are far 
remote from Charley Foreft, where many of the rare plants were collected; 
and that at Leicefter he was for feveral years fettled as an apothecary, 
where he remained till his thirty-fecond vear ; ail which places were the 
chief feenes of his early or more mature kerberizations, and furnifhed 
plants for his catalogue. An res 
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cnees and varieties; in drawing up lifts of thofe which he 
had inveftigated; in making memorandums of the places in 
which he had found thofe which were lefs common, and of 
the natural habitations of all; and drew up, occafionally, 
botanical tables, as well illuftrative of the Linnaean fyftem, 
as of other matters interefting to the accurate botanical 
fludent. 

But while he attended fo diligently to the improvement of 
his knowledge in botany, he was not lefs diligent in the 
ftudy of the theory and practice of medicine, of chemiftry, 
and of every branch of fcience which could contribute to the 
advancement of his knowledge of that profeffion to which 
he had dedicated the molt ferious butinefs of his life, and in 
which his fucc.efs was no lefs remarkable than in his bo¬ 
tanical purfuits. 

His moft favourite medical writer was the celebrated Fre¬ 
deric Hoffman, whofe voluminous works he read over and 
over with indefatigable attention and perfeverance. Indeed, 
in whatever ftudy he was engaged, his diligence was intenfe, 
I have often known him to lit, when the engagements of his 
profeffion did not call him from his ftudies, and have often 
lat with him, for whole days together, without interruption, 
but by the necefiary interpolition of meals, to which, on fuch 
occaffons, we ufually turned with reludlance. ' Sometimes, 
when he was very intent upon a fubjedt, he had a habit, not 
to be commended, of overipreading his pillows with books, 
of reading, and referring from one to another; in fhort, of 
ftudying in bed till very late, fometimes till long after mid¬ 
night. 

Thefe habits of clofe application, both by day and night, 
ferved to render more delicate an originally weak conftitu- 
tion: and might have been ferioufly pernicious in their con- 
fequences had they not been frequently interrupted, and 
fometimes for long intervals, by the necefiary bufinefs of his 
profeffion, which, though not great, was not inconfiderable, 
and by long botanical excurfions, which we ufed to make on 
foot, once or twice a week in the fummer months, and not 
rarely in thofe of fpring and autumn. 

He took great delight in the hiffory of fcience and litera¬ 
ture, and of fcientific and literary men; in which he was a 
moil diligent inquirer, and had colle&ed a dock of informa¬ 
tion, both published and original, of which few men are pof- 
feffed. But nothing feemed to give him fuch exquifite plea- 
fure, or fo to excite in him the ardour of enthufiafm, as the 
lives and travels of naturalifts; and efpecially the herborizing 
adventures, the great fatigues, the hair-breadth efcapes, the 

difeouraging 
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difcouraging difficulties, and the happy fuccefs, fo common 
and fo interefting in the narratives and hi dories of the bo- 
tanift who engages in travels of difcovery. 

He read the modern Latin books of medicine and natural 
hiftory with great facility; and was particularly converfant 
with the works of Hoffman, Van Swieten, Ray, Rumphius, 
Van Royen, Linnaeus, and of lbme other eminent medical 
and botanical writers: but had little ftudied, and read with 
difficulty, the claffical Roman writers of antiquity; and thofe 
of Greece not at all. Tn the French language he was com¬ 
pletely verfed, and read a good deal. 

The acquifition of a new book of merit gave him the mod: 
fenfible pleafure. The joy which he expreffed on the firft 
arrival of the fecond volume of the fo greatly enlarged tenth 
edition of Linnaeus’s Sjjlcma Natures, which was publifhed 
at Stockholm in 1759, of which I was a witnefs, I ffiall never 
forget. He feized upon it with eagernefs, ran over it with 
avidity, and could fcarcely quit, it till he had drawn up an 
analyfis of the whole, which, 1 think, he fent to the Gen¬ 
tleman’s Magazine, as he had before fent an analyfis of the 
firft volume to the fame valuable repofitory. 

His conftitution was from his birth fo delicate that his 
parents found difficulty in rearing him ; and experienced 
great anxiety about him, as he was an only child. At the 
time when I was in his family he had frequent illneffes, very 
commonly from fatigue, efpecially from riding on horfeback, 
which always, even after iliort journeys of perhaps ten or 
twelve miles, very much difeompofed him, and after long 
rides brought on a confiderable degree of fever. He had 
frequent ulcerous fore throats of a very uncommon kind; 
being accompanied with great debility, but very little fever; 
fcarcely any fwelling, and no great inflammation of the 
throat, tonflls, or uvula; but large floughs, commencing and 
running from thefe parts, which were very rapid in their pro- 
grefs, but foon yielded to the ufe of the Peruvian bark and 
proper gargles, without producing any alarming fymptoms 
or great fuffering. I was then very young in the knowledge 
of phytic ; but thefe ulcerous, fpreading floughs appeared to 
me, as they did to him, very lingular; and I have never 
met with any thing like them fince. 

Great as was his attention to medicine and natural hiftory, 
his reading was not confined to books in thefe branches of 
knowledge only. He was well read in hiftory, morals, and 
the philofophy of the human mind; to the latter of which 
he paid particular application ; and, while he ftudied with 
diligence the appearances of external nature, and the ftrufture 
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and offices of the human body, did not overlook the opera¬ 
tions and mechanifm (if I may ufe fo bold a metaphor) of 
the human mind; on which I have often heard him difcourfe, 
not only with energy and eloquence, but with great profun¬ 
dity of argument and accuracy of difcrimination. 

Among his early correfpondents were the celebrated Dr. 
Hill, Mr. Hudfon, the author of the Flora Anglica, and 
Dr. Watfon, F. R. S., befides others both regular and occa- 
fional. And among the early refpeCtable friends whom his 
medical merit had acquired, were Sir George Baker and Dr. 
Garthfhore, who then redded in this neighbourhood; the 
latter at Uppingham, as you well know, and the former at 
Stamford. This acquaintance and correfpondence with Dr. 
Watfon began before or about the time of his firft entrance 
upon bufinefs. Having long been in the habit of reading 
the papers of that eminent botanift in the Philofophical 
TranfaCtions, in the xliid volume of which, No. 471, for 
November and December 1743, his drift botanical paper was 
publiffied, being an “ Account of Dr. Haller’s Enumeratio 
Stirpium Helvetia?, extracted and tranflated from the Latin,” 
&c., and to which he had continued to contribute frequent 
botanical as well as electrical and medical papers; and hav¬ 
ing, therefore, long admired him as an experienced and firft- 
rate botanift, he conceived a ftrong defire of cultivating his 
acquaintance, took opportunities of fending him botanical 
communications by letter; and at length, having occafion to 
make a journey to London, introduced himfelf to him per- 
fonally; and, being kindly received, from that time a regular 
correfpondence and friendfhip commenced between them, 
which did not ceafe till the death of Dr. Watfon. This in¬ 
timacy, I have good reafon to believe, commenced foon after 
he had finifhed his apprenticefhip; and not only opened to 
him the moft unreferved intercourfe with Dr. Watfon when¬ 
ever he had occafion to vifit London, but was the means of 
his introduction to the acquaintance of many other men of 
eminence, as philofophers and naturalifts. 

At the time when I was his pupil, his Hortus Siccus of 
Britifh plants was very large; and was particularly copious 
in the order of grades, in the collection and inveftigation of 
which he had been Angularly, indefatigable. 

He not only correfponded with, but was vifited by, the moft 
eminent philofophers and naturalifts. Among tftofe who vifited 
him while I was an inmate in his houfe was the earl of Mac¬ 
clesfield, then, I think, prefident of the Royal Society, who, 
I remember, was uncommonly pleafed with his large and 

beautiful collection of Englifh grades. 
I have 
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I havfc now mentioned the moft material circumftances 
which have occurred to me concerning our late refpe&ed 
friend. There are feveral of them which I have related 
rather becaufe they were fa&s, (and every fa£t relative to a de¬ 
parted friend feems interefting to his furvivors,) than becaufe 
I thought them of fufficient importance to be laid before the 
public. I am, dear Sir, 

With great efteem. 
Yours very fincerelv, 

Thomas Arnold. 

LII. Analyjis of the Arfemales of Copper and of Iron. By 
Richard Chenevix, Efq. F.R.S. M.R.I.A. 

[Concluded from p. 229.] 

Section III. 

Analyjis of the Red Oflaedral Copper Ore, in which the 
Metal exijls in a State hitherto unknown in Nature. 

In the courfe of the experiments which have been Rated in 
the preceding fections, I have had occafion to examine a great 
number of copper ores, and particularly of copper ores from 
Cornwall; but the only one which has afforded any intereft¬ 
ing refuits, is the well known fpecies called red copper ore, 
cryftallized in regular and brilliant o&aedrons. It has been 
fo long known, and fo often mentioned by mineralogifts, that 
it may excite our wonder when we refledf, that its chemical 
nature has never been afeertained. For it would be an in- 
juftiee to that very accurate and fcrupulous analyft M. Vau- 
quelin, to fuppofe that he meant to pronounce decidedly upon 
that point by the Angle experiment which he had made*, 
and which is mentioned by the abbe Hauy in a lliort extradi 
of his cryftallographical arrangement of mineral fubftances, 
publiflied in the Journal des Mines. 

RomedeLifie, the baron de Born, Lametherie, the abbe 
Hauy, and indeed every other mineralogift, concur in calling 
this fubftance red calx of copper; but fome of them aftert 
that it contains a portion of carbonic acid. Among the 
many analyfes which have been made of this ore by Fon¬ 
tana, Monnet, De Born, Renovantz, and others, I could 
not find one, that in the proportions, or even in the ingre¬ 
dients, refembled what I had found to be its contents. The 

* He merclv poured muriatic acid upon the ore; and, as it was entirely 
dillolved, without eSlrvelcence, concluded it to be an oxide, and not a car¬ 
bonate, of copper. 
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Ingheft amount of copper (that given by Fontana) does not 
exceed 66 per cent., and is far lhort of the real quantity. 
The remainder, as he ftates, confifts of water and of pure 
and fixed airs. The difference in the refults I had obtained, 
together with fome new fa&s, which I had occafion to ob- 
ferve during my experiments, induces me to treat the fubject 
at fome length ; referring for its external characters to thofe 
mineralogifts above mentioned, who have amply defcribed 
the ore, and confining myfelf entirely to its chemical ana- 
lyfis, and fome analogous experiments. 

One hundred parts of very pure and regularly cryftallized 
red copper ore were reduced to a fine powder, and dilfolved, 
without the affiltance of heat, in nitric acid. 

During the operation, a very violent effervefcence, accom¬ 

panied by a disengagement of nitrous gas, unufually copious 
and rapid, took place. When thefe phenomena had fitfe- 
ftded, the Solution was blue, like every other nitrate of cop¬ 
per; and the ore had entirely difappeared. The liquor, per- 
feebly limpid, was evaporated to drvnefs; muriatic acid was 
poured in, and the nitric acid was expelled by a fecund eva¬ 
poration. Into the muriate of copper, which remained be¬ 
hind, a plate of polifhed iron was immerfed, which, after 
the ufual phenomena, gave a precipitate that was found, 
upon examination, to be copper, and amounted to 88,5. 
In order to complete the hundred parts, it would be netef- 
fary to add 11,5. But fire expelled from the ore neither 
water nor any other volatile fubftance; nor did the weight 
of a given quantity appear either to diminifh or to increafe 
by long expofure to a moderately elevated temperature. The 
only oxide of copper with which I was acquainted, as exift- 
ing in nature, contains 20 per cent, of oxygen. I had there¬ 
fore 8,5 of copper exceeding the quantity I fhould have ob¬ 
tained had the ore been wholly compofed of black oxide of 
copper. And, on the other hand, as 1 had convinced myfelf 
that no lofs of weight had been occasioned by any part of thfe 
metal remaining unprecipitated bv the iron from its folution, 
I could not conclude the ore to be in the ftate of native cop¬ 
per. I was led, therefore, to imagine, that it might be a 
mixture of thofe two fubftances; and that muriatic acid, by 
diffolving the one, and leaving the other untouched, would 
be the moft effectual means of producing the reparation I 
defired, and of determining the proportion or each. 

Upon 100 parts of the ore a fufficient quantity of ftrofig 
muriatic acid was poured. A total folution was efte&ed, ac¬ 
companied with difengagfement of caloric, i he liquor was, 
at fir ft, of a very deep brown, approaching foinewhat to thfc 
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tinge which water will receive when ftrongly impregnated 
with the colouring matter of dried vegetable lubftances; but, 
upon being expofed to the air, and boiled fome time, it be¬ 
came like every other muriate of copper; and a plate of po- 
lifhed iron precipitated 88 of metallic copper. From this lalt 
experiment it was evident that no metallic copper was con¬ 
tained in the ore. But hill the deficit to be fupplied by oxy¬ 
gen amounted to no more than 13 ; while the copious dif- 
engagement of nitrous gas, in the fir ft experiment, indicated 
that the metal was not at its maximum of oxidation ; and the 
rapidity with which it feized upon an addition of oxygen, 
fufficiently (bowed how ftrong was the affinity of that prin¬ 
ciple for copper, in that particular (fate in which it exifts in 
the ore. 

I imagined it would be expedient to attempt fome precipi¬ 
tations by other reagents, and make fome further experi¬ 
ments. For this purpofe, I diflolved fome more of the ore 
in ftrong muriatic acid ; and, when I thought that the acid 
had taken up as much as it could contain, and that the co¬ 
lour had arrived at its deepeft tinge, I gently drew off the 
clear liquor, ufing all the precaution which the nature of the 
experiment allowed, to preferve it from the contact of the 
atmofphere, and proceeded to examine it. Knowing this 
folution of muriate of copper to be very concentrate, I at¬ 
tempted to dilute it; but what was my furprife, when, upon 
the firft affufion of water, I faw the liquor become turbid 
and milky, and a very abundant heavy precipitate, of a white 
colour, fall to the bottom ! 

Struck with the novelty of this appearance, I proceeded to 
collect as much of the fubftance as I could, in order to give 
it a thorough examination. For this purpofe, I decanted the 
fupernatant liquor, and continued to wafh the precipitate. 
Upon every fubfequent addition of water, J perceived that, 
the precipitate loft a little of its whitenefs, and drew towards 
an orange colour, not unlike the precipitates of platina. I 
foon found, therefore, that by this method I had no chance 
of obtaining, in a permanent and conftant date, this muriate 
of copper, fit to be fubjeebed to experiments proper to deter¬ 
mine iis internal nature and proportions. I then attempted 
to make ufe of alcohol, as precipitant, inftead of water; but 
I found the fait to be foluble in it, when the excefs of acid 
neceflary for its folution in water was prefent. Nor was I 
more fuccefsful, when, after having precipitated by water, I 
walked with alcohol; for the colour of the fait palled gra¬ 
dually from very white to a (hade of orange; lefts rapidly, it 
is true, in this caie, but fttill fo as to convince me that I 
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4vouId not even thus procure, in a ftate conftantly fimilar, 
the fait I witiled to examine. The only conclution which all 
thefe experiments entitled me to draw, was that, in the firft 
inftance, water precipitated the muriate of this particular ox¬ 
ide of copper from its folution, but in a manner very different 
from that in which muriate of antimony, of bifmutb, and 
fome other metallic falts are acted upon. When into either 
of thefe muriates water is poured, a precipitate enfues, but it 
retains a very fmall portion of acid, if any ; whereas, in the 
cafe before us, it is a fait, and not an oxide of copper, that 
is thrown down. In order to effedt in this fait a decompoft- 
tion fimilar to that which takes place in muriate of bifmuth, 
or of antimony, it is necefiary to draw off the firft liquor, and 
then proceed to wafh copioufly. The precipitate will by de¬ 
grees affurne an orange colour, which, as wre (hall ■prefently 
fee, is the real appropriate colour of this oxide of copper, 
prepared in the humid way. 

It is evident alfo, from this precipitation, that this oxide 
of copper combines with muriatic acid by a very (lender af¬ 
finity. 

As it did not appear to me, that I (hould obtain any thing 
very fatisfadfory from this combination with muriatic acid, I 
refolved to try fome other acids. Sulphuric^ phofphoric, ox¬ 
alic, citric, acetic, tartareous, and acetous acids were each 
poured upon known .quantities of the ore, and kept in bottles 
completely filled and well flopped, in order to prevent any 
abforption of atmofpberic oxygen. The liquors generally 
became blue; and, upon trial, were found to contain the 
common and wrell known falts of copper, compofed of the 
refpedtXe acid, and the oxide of copper containing 20 per 
cent, of oxygen ; while a large portion of the ore appeared to 
remain in its original ftate. But, -as I was certain that there 
could be no decompofttion in moft of thefe acids, under the 
above circumftances, and moreover, that no oxygen could be 
taken in from the atmofphere, it became a matter of no fmall 
intereft to examine from what fource the metal diflblved had 
acquired the neceffary quantity of oxygen to favour its folu¬ 
tion, and afford the ufual fait of copper, in which it is oxidated 
in the proportion of 20 per cefet. 

I repeated, with all the above acids, the experiments tend¬ 
ing to fatisfy that inquiry; but, as the refults from all were 
nearly fimilar, I fhall mention that only which proved to be 
the moft ample and the moft conclufive. 

One hundred parts of the pulverized ore were introduced 
into a fmall phial, and dilute phofphoric acid was poured in, 
fo as to fill it. A ground-ftopper clofed it completely 5. and 

Vox. XII. No. 48. U ‘ ’ in 



S(~ 5 Analyjis of the Arfcniaies , 

in that (late it. was buffered to remain three days, daring 
which time the bottle wa-s frequently fhaken. The acid be¬ 
came at firft of a lioht blue, and incrcafed in colour bv re- 
main mg upon the ore. At the expiration of the above term, 
the liquor was decanted; the refiduum was well walked and 
dried, and weighed 42. The blue liquor contained merely 
common phofphate of copper, held in folution by an excels- 
of acid. Upon the 42 parts of refiduum, flrong muriatic acid 
was poured, which did not appear to produce the fmalleft 
change or effedl. It was evident, therefore, that fome pre¬ 
vious alteration had been produced ; for, if it bad remained 
in its original ftate, muriatic acid would have adted upon it, 
as in the cafe already mentioned. To operate more effectu¬ 
ally, ni trie acid was added, and the whole gently heated. 
A complete lolution followed, during which much nitrous 
gas was di(engaged. The remainder of the nitric acid was 
expelled by evaporation; and a plate of polifhed iron, im- 
mcrled in this muriate of copper, afforded a precipitate of 
metallic copper, weighing within one part as much as the 
weight of the firft refiduum. It was evident, therefore, that 
a partial redudlion of the ore had taken place; and, what is 
Hill more ftrange, had taken place by means of the prefence 
of an acid. 

In many obfervahons which have prefented themfelves in 
the courfe of various analytic experiments, fomething fimilar 
had before occurred to me. I have known metallic oxides 
yield a part of their oxygen, one to the other, in favour of 
fome particular folvent. When the metallic oxide A> for 
infiance, containing 23 per cent, of oxygen, is in contaCt 
with the metallic oxide B, containing 10 per cent, they will 
each remain quiefeeut in their reipeCtive Hates. But, if the 
folvent C comes to be added, and if the fubftance B, at 10 
per cent, of oxygen, has no affinity for C, but at 15 or 20 
per cent, has a very powerful affinity for it, then may the 
oxide A lend a part of its oxygen, in order to favour the com¬ 
bination of By at 15 or 20 per cent, with the folvent C. In¬ 
deed, as loon as I faw the phofphoric acid aflame gradually 
a blue tinge, and the undiflblved powder begin to wear a 
more brilliant appearance, I imagined I ffiouid not fail to 
recognize the fame faCt in this cafe. When phofphoric acid 
has remained long enough upon the pulverized ore to diffolve 
all it can, the oxygen is concentrated, as it were, to the 
amount of 20 per cent, in the part which is diffolved; and 
an that which could not be dififolved has (through the two¬ 
fold affinity of copper for oxygen, to the amount of 20 per 
cent, and of phofphoric acid for that oxide of copper, at that 
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degree of oxidation,) yielded up its entire {hare of oxygen, to 
favour the combinations which take place in a new order, 
the only one which can exift among the fubdances now pre- 
fent. It is, therefore, to the difpofing affinity *, caufed by 
the prefence of the phofphorie acid, which leeks to combine 
with black oxide of copper, that the reduction of 42 per 
cent, of this ore is entirely to be attributed. All the acids 
above mentioned are capable of producing the fame change, 
but in a manner, perhaps, not quite fo diHindi or fatisfadiory. 

From the foregoing experiments it appears, that copper 
exifts in this ore in a Hate hitherto unknown in nature; and 
that it contains much lefs oxygen than has ever been fuf- 
pedted in any oxide of copper; for, from the quantity which 
was precipitated in the metallic date by iron, it appears to be 
combined in the proportion of about ] 1,5 per cent. To con-* 
firm this idea, and ascertain, as nearly as I coufd, the precife 
quantity, I diffolved too parts in nitric acid; then boiled 
with potafh, and filtered. One hundred and eleven remained 
upon the filter, which, as they had combined with a new 
portion of oxygen from the nitric acid, were in the date of 
black oxide, and correfpond exadtly to 88,75; fo that I be¬ 
lieve I fliall be within one per cent, of the truth, in afferting 
the proportions to be, 

Copper - - 88,5 
Oxygen - - 11,5 

T 00,0 

When, into a folution of muriate of fuboxide of copper, 
liquid potafh or foda is poured, a bright yellow precipitate, 
not unlike the precipitate of platina, takes place. This pre¬ 
cipitate differs only in colour from the original ore; for it is 
folubJe in muriatic acid, and affords the fame dilution and 
precipitation by water, and the fame appearance with alco¬ 
hol. It is likewife foluble in nitric acid, but with difengage- 
ment of nitrous gas, and gives the fame appearances with 
the other acids above enumerated.* The difference of colour 
feems to arife merely from the tenuity of its molecules, com¬ 
pared to the mechanical pulverization of the natural oxide. 
When alone and dry, it is much more permanent in its na¬ 
ture than when combined with muriatic acid; but any part 

* As the term pvedifpo/ing affinity has been objected to, I have ufed the 
term difpofing, which, l truft, will not be thought improper. When in 
two bodies which, while together, remain in their original ftate, the equi¬ 
librium of their principles comes to be broken by the prel'ence of a third, 
we cannot but allow that it is this third which has difpofed them to the 
rupture of that equilibrium ; and, moft certainly,the fa£t explained as 
it may, whatever difpofes may be called dil|*>do£. 
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of it that happens to be in contact with a filter, becomes 
green, and then blackifh, leaving a mark of the fame (hade 
upon the paper. Were it not for this property of changing, 
it might be of ufe in the art of painting; for the colour is 
extremely beautiful, and would be highly valuable if durable. 

The precipitate caufed in the muriate of copper by the car¬ 
bonates of potafh and foda, is of a brighter yellow, and is a 
real carbonate of fuboxide of copper. But, if' ammonia is 
poured, at flrd in a fmali quantity, into the above folution, 
the precipitate is blue; and, upon adding an excefs of the 
precipitant, the whole is redidolyed, and the liquor is like 
any other ammoniacal folution of copper. 

In order, however, to determine in what ftate the copper 
was diffolved by that alkali, I poured fome ammonia upon 
ioo parts of this fuboxide in a well-clofed phial. The liquor 
became blue; turd I expedited to find that part of the ore had , 
been reduced, as with phofphoric acid ; but the refiduum was 
entirely foluble in muriatic acid, with the ufual phenomena. 

A fpirituous tincture of galls, poured into muriate of fub¬ 
oxide of copper, afforded no precipitate, owing, I fuppofe, 
to the excefs of acid ; but fulphurated hydrogen gas threw 
down a black, and pruffiate of ammonia a lightilh brown, 
precipitate. 

I endeavoured to obtain muriate of fuboxide of copper by 
evaporation, and by diftillation. in a retort; but, as I could 
perceive the liquor conftantly affume a blueifh tinge, I could 
not reckon upon the purity of the fait, fufficiently to fubmit 
it to analyfis. ’ ‘ 

j 

Such were the principal experiments, which the fleeting 
and precarious exigence of the fait allowed me to make upon 
it. But, from fome properties which I had remarked, I could 
perceive that this ore was- a natural oxkie of copper, nearly in 
the fame dale as that artificial oxide which Mr. Promt had 
found in the w hite muriate of copper, obtained by pouring 
a recent folution of muriate of tin into a folution of muriate 
of copper. 

If, however, bv the very nature of the fab dance, (which, 
as I faw it ever changing, I thought it would be lofs of time 
to examine further,) 1 have been turned afide from more cer¬ 
tain re!uIts, I have been more fuccefsful in imitating by art 
the date of this natural product. 

By expofing oxidg, hydrate, or carbonate of copper, with¬ 
out addition, to a violent heat, in an open crucible, I fre¬ 
quently obtained the fuboxide, which then prefented all the 
properties a 1 really recognized in the above fpecies of copper 

In one inftance, I fo far fucceeded, that, upon the verv fir ft 
infpe6tion> 

\ 
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infpe&ion, the well-experienced eye of the Count cle Bour- 
non recognized a lump of it to be a mafs of femi-fufed, ar¬ 
tificial, red copper ore. 

But I have found a method of producing at pleafure, in 
the humid way, all the new falts, and the oxide above de¬ 
fended. As I had found about 11,5 percent, of oxygen to 
be the quantity contained in the ore, I took that quantity of 
black oxide of copper which correfponded to i 1,5 of oxygen; 
(57,5 of black oxide was the proportion thus indicated;) on 
the other hand, I took 50 parts of metallic copper, which 
had been precipitated by iron from muriate of copper, and 
which was in a ft ate of tenuity not inferior to the fin eft pow¬ 
der. Thefe were well mixed, by trituration in a mortar, and 
put, with muriatic acid, into a well flopped phial. A vio¬ 
lent difengagement of caloric took place; the liquor became 

■of the fame colour as with the ore, and contained a fait in 
every refpedl fimilar to that afforded by the ore; while a por¬ 
tion of metallic copper remained, with all its luftre, at the 
bottom of the phial. The folution was decanted, and the 
refiduum of metallic copper weighed 7,5. Confequently, 
42,5 had been diftolved, which, with 57,5 of black oxide, 
complete the hundred parts. 

No experiment could prove, in a manner more fatisfadfory, 
the quantity of oxygen contained in 100 parts of this fub- 
oxide; nor could any afford refults more important, or more 
concluftve. The paflage of a portion of oxygen from one part 
of the metal to another, to favour its folution, as already 
fiafced, is proved beyond the poflibility of doubt; and is 
doubly interefting, as it is the jnverfe of what happens to 
the ore when treated by phofphoric acid. 

In the experiments of Mr. Prouft, he has eftimated the quan¬ 
tity of oxygen, contained in 100 parts of this oxide, to be 17. 
This proportion was calculated upon the deficit of a Angle 
analytic experiment, made upon the fait of muriate of fub- 
oxide of copper, after having determined the quantity of acid, 
of water, and of metallic copper. But, firft, the fait cannot 
eafilv be obtained (as I have before obferved) in a ft ate fuffi- 
ciently certain to be relied on, in an experiment of this na¬ 
ture; and, in the next place, it is probable, as happens in 
aim oft every analyfis, that the deficit was greater than the 
real quantity of oxygen. For, the agreement between the 
analytic and fvnthetic experiments I have juft ft a ted, fee ms 
to confirm 11,5 to be more exactly the proportion. 

When, in the dry way, the above proportions of metallic 
copper and of black oxide of copper, or, when metallic cop¬ 
per with a corrcfponding proportion of hydrate or of carhon- 
. U 3 ate 
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ate of copper, were intimately mixed, and heated at a low 
red heat, the oxygen feemed to be equally diftributed through 
all the mafs; and every particle feemed perfectly homoge¬ 

neous. 
In the ore here fpoken of, it is by no means rare to find 

large pieces of real native copper; and, whether we confider 
it mineralogically or chemically, it certainly is an interfiling 
fubftance. But, how much more will it be efteeined, if it is 
regarded with a'view to public utility ! 

The Baron de Born has mentioned a gray cupreous pyrites, 
which, he fays, contains 90 per cent, of copper. I have ana- 
lyfed a fnnilar one from Cornwall, (gray vitreous copper ore, 
p. 212,) which I found to contain 86 of the fame metal. But 
if we refledl, not fo much on the quantity as upon the ex¬ 
treme purity of this copper, and the wonderful facility with 
which this ufeful metal may be extracted, it will be found 
much fuperior to every copper ore hitherto difcovered. It 
would be well worth the attention of miners, t6 keep a con- 
ftant look-out for this fubftance, which, I am informed, is 
not rare in Cornwall. It contains no iron, and no fulphur; 
the abfence of which latter is a peculiar advantage. It is a 
fa£t not generally known, I believe, that there is hardly fuch 
a thing in commerce, as copper which does not contain a 
little fulphur ; at leaft, I have rarely met with any fuch ; and 
it requires but a very minute portion of fulphur to increafe 
the fufibility of copper. The advantage of obtaining copper 
free from fulphur, is too obvious to require to be pointed out; 
and that advantage does this ore poflefs. 

To work it feparately, if ever it fhould be found in fafficient 
quantity, would well repay the labour it would coft; and a 
very fmall mixture of any difoxidating fubftance would, in a 
ftiort time, reduce immenfe quantities. 

From the foregoing experiments we may perceive into how 
many errors we may be drawn, if, in arguing from the refults 
which we obtain, we pronounce too haftily upon the ftate in 
which a fubftance exifts, in the fubjedt of any analyfis. After 
what has been fhown, with regard to the adftion of muriatic 
acid upon a mixture of metallic copper and black oxide of 
copper, both reduced to powder, and of the adftion of phof- 
phoric acid upon the ore itfelf, it may be ftill a doubt whe¬ 
ther this ore is really a fuboxide, or a mixture of metallic 
copper and oxide of copper, at 20 per cent, of oxygen. But, 
as ftmilar proportions of both, after having been made red- 
hot, prefen ted all the properties and appearances of the ore 
much more ftrongly than when (imply mixed, it is fair to 
conclude that it is a real fuboxide. Had not muriatic acid 

been 
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been ufed, the natural conclufion would have been, that the 
Ore was a mixture, or at mod a combination, of thefe two 
fubftances; for fuch. did it appear to be by the tdtimonv of 
the other acids. The truth is, we are but little acquainted 
with the exadt (late in which fubftances exift in many na¬ 
tural combinations. However, in the mineral kingdom, fncli 
fallacious concludons are 1 els frequently to be dreaded than 
m the vegetable and animal kingdoms. But, in every re- 
fearch, it- is important to leave as little room for them as pof- 
fible ; and he who would indicate a fure and conftant method 
of afcertaining whether, in many cafes, what we deem a com¬ 
ponent part, is not, in fadt, a produ-dl of the operation, would" 
render to fcience a fervice, the real value of which is, per¬ 
haps, not now entirely forefeen. 

LIII. Communications on the SuhjeB of Navigation, from 
John Cooke, Efq. M.R.I.A. 

ISIll, Dublin, April 25, iRoa. 

REQUEST permiffion to communicate to the public, 
through your Magazine, the inclofed attempts to advance 
the art of navigation; they conftft of methods of-meafuring 
diftance at fea, and of difeovering currents, with the plan of a 
new fea chart. My objedt in publifiling them is to offer them 
to the confideration of others who are more capable of de- 
tedling their imperfedtions and of fuggefting remedies than 
niyfelf, for which I (hall be thankful ; but, as I intend to 
make experiments, and to follow up thefe inventions, I do 
not wifli to have it underftood that I relinquifh my cxclufive 
right to them by this ftep, or that any perfon may make ufe 
of them without my confent. I am, Sir, 

Your moff obedient fervant, 

To Mr. Til loch. John Cooke, 

THE diftance through which a fhip fails is the produdf of 
the time and velocity of its progrefs: the time is eafily af- 
certained by well-known methods, and the log-line exhibits 
the degree of motion during the experiment with tolerable 
certainty : but, ftnee the motion is perpetually varying, this 
method would require an uninterrupted fucoeftion of experi¬ 
ments to afford an accurate meafure; therefore it is a defide- 
ratum in navigation to obtain fome eafy method of regiftcr- 
ing the feveral changes of velocity which take place in fail¬ 
ing with the intervals of time between each; which objedfs, 
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with a pradfical contrivance for finding the diftance at any 
time by thefe data, are aimed at in the following fcheme. 

Let a fmall globe of metal be attached to the end of a line 
which is to be palled over pulleys fixed in the ftern-poft of a 
{hip, in fuch a manner that this globe may be drawn through 
the water after the {hip at fo low a,level as not to be afledted 
by the {hip’s wake or the motion of the. rudder, and fo that 
the other end of the line may be conducted into the veiled, 
where it is to be joined to the end of a (strong fpiral fpring of 
fufficient fize and elafticity to exprefs, by diftindt expanfions 
and contradfions, every variation of refiftance which may 
affedt the imtnerfed globe. If a fhip, furni(lied with fuch an 
inftrument, move at fea with an afcertained degree of velo¬ 
city, and if the expanfion of the fpring, at the fame time, be 
marked on a fcale annexed, this degree of expanfion will be 
peculiar to that degree of velocity; and if the fcale be filled 
with all the ufeful graduations taken from adtual experiment, 
the (hip’s rate of motion may be known thereby at any time, 
whatever the law of hydrodynamic refiftance may be. 

Then fuppofe a cup, with a fmall perforation in the bot¬ 
tom, containing that fort of metallic land which is ufed for 
hour-glaffes, to be joined to the extremity of the fpring, the 
ftream of fand which iftues from it will have a common mo¬ 
tion with the fpring, fo that the point of the fcale on which 
this ftream falls will mark the rate of progrefs, and (fince 
fand* flows equably) the quantity which falls upon that point 
will mark the time, the produdt of which quantities is the 
diftance pafl’ed over during that time. Therefore, if there be 
a receiving veffei for the land, divided tranfverfely into feveral 
compartments, fo that the partitions between them may be 
at the fame diftances afunder as the graduations of the fcale, 
the fum of the prodndls arifing from the multiplication of the 
quantities of fand received in all of them, by the velocities de-s 
noted by the compartments which hold them refpedtively, 
will be the diftance failed at any time. 

However, though this method furniflies quantities from 
which the diftance may be computed, coniiderable delay 
mu ft aril’e from the meafurement of each feparate portion of 
fand, and the multiplication of each of thefe by its refpedtive 
degree in the fcale; which difficulty may be removed in the 
following manner: 

It is evident, from the nature of the fcale, that the orifices 
of the compartments of the receiver muff be unequal; but it 

tt hss been proved, by experiment, that the di{charge of land in this 
cate will be the fame in equal times, whether the fuperincumbent weight 
be great or fmall,—contrary to the eftabhfhed laws of fluids. 

they 
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they be made to diverge as they defcend, fo that they may be 
equal at the bottom, the unequal fcale will be changed into 
a fcale ol equal parts, the band received into it will be fo dis¬ 
tributed thereby, when lodged at the bottom,.that the diftance 
of each portion of it from the end of the receiver will be as 
the (hip’s velocity when it fell; and, confequently, the fum of 
the produels arifing from the multiplication of the quantity 
in each compartment, by its diftance from the end of the re¬ 
ceiver, will be as the diftance failed. But the fum of thefe 
products is equal to the Angle product of the diftance of the 
common centre of gravity of the fallen fand from the ex¬ 
tremity of the receiver, by the weight of all the fallen fand; 
and, if the receiver be furnifhed with a falling handle, this 
centre of gravity may be found at apy time by finding tenta¬ 
tively that point of the handle by which it may be fufpended, 
lo that the receiver containing the difcharged fand may not 
incline to either fide: and if this experiment be made with 
the hook, of an ounfel containing a fcale graduated for the 
purpofe, the weight or quantity of fand difcharged may be 
known; alfo, if the falling handle be graduated into equal 
parts, corresponding with the divifions of the compartments 
at the bottom of the receiver, and marked with numbers re- 
prefenting the rate of failing which thefe divifions denote, 
the number on this handle at the centre of gravity, multiplied 
by the number on the fcale of the ounfel, will fhow the di¬ 
ftance failed at any time. 

In order to adapt this inftrument to the feaman’s ufe, it is 
neceflary to confider the irregularities of motion occafioned 
by the waves, and to provide again# their effedts. Thefe are 
of three forts. Firft rolling, or a motion about the longitu¬ 
dinal axis of the fhip, which does not feem capable of dif- 
turbing the operation of the inftrument. Secondly, lee-wayy 
which takes place when a (hip moves in any direction except 
that of her keel : in this cafe, the firing, being drawn tranf- 
verfely, will not have its full effedl on the pulley at the bot¬ 
tom of the ftern-poft, but will adl as an oblique force, and 
confequently the diftance will be reprefented too little; to 
remedy which, the lower pulley mufi be formed fo as to have 
amotion like that of a caftor on the foot of a table, whereby 
it may be turned by the line into its own diredlion, and then 
the action of the ball will produce the required effedt. Thirdly, 
pitching, or a vibrating motion about the tranfverfe axis, 
which, if the firing to which the ball is fattened be ftiort, in 
an high fea, would give a ferpentine motion to the ball, that 
would reprefent the diftance greater than it fhould be; to 

prevent 
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prevent which, the firing is to be of fuch a length as io ren¬ 
der the angle through which it vibrates very minute, whereby 
its tendency to deflect the ball from a rectilinear path will be 
diniinifhed ; and if (as Mr. Boyle and others affert) the 
great eft height of a natural wave be no more than fix feet, it 
will not require a very long radius to render the angle fub- 
tended by a fine of fix feet fo fmall, that the divarication 
occafioned by it may become inconfiderable. 

This may be fubjected to experiment in an eafy manner: 
let a boat, with the inftrument annexed, be drawn on a canal 
through fuch a Terpentine line in an horizontal plane as it 
would deferibe in a vertical plane in pafting over waves, and 
the effeblon the ball will be the fame in both cafes ; by which 
means it will be poffible to find the error occafioned by pitch¬ 
ing, and the length of firing neeeflary to reduce it. 

It may occur as an objection, that the immerfed ball can¬ 
not be kept at the fame dqath at all times, and that it may 
receive different degrees of refiftance from the fame velocity 
at different depths, which mutt: occafion error : but the expe¬ 
riments of C. Coulomb, publifhed in the Pbyfical Memoirs 
of the French National Inftitute during the third quarter of 
the year 8, tome iii. p. 288, prove the reverfe; his words 
are—66 L’on peut conclure de cette experience que lorfqn’un 
corps fubmerge fe meut dans un fiuide, la preffion ou la hau¬ 
teur du fluide au defFus du corps n’augmente pas fenfiblement 
fa refiftance.^ 

But the greateft difficulty attending this fcheme is to form 
the fcale of the fpring that is to afeertain the feveral degrees 
of preflure which a globe of certain dimenfions meets from 
the feveral requifite degrees of velocity. For this purpofe, 
let a man be furnifhed with a (lender chain one yard in 
length, fo-fattened between his fhoes as to limit the length 
of his fteps; let him keep his eye fixed on the vibrations of 
a pendulum, and, by ftepping to the full length of his chain 
in time with the ofcillations, his motion will be equable, and 
the rate of it will be exactly known. If a man lo prepared 
(hould draw a boat alonp- a ftaeman-t canal, the rate of the 
boat's motion will be equable alfo, and ascertained; and this 
rate may be varied to any, required rate within certain limits 
by altering the length of the pendulum : then if the inftru¬ 
ment be attached to the boat, the expanfion of the fpring at 
each degree of celerity with which the man proceeds may be 
marked on the fcale : for the higher degrees of velocity the 
man’s motion muft be increafcd by fume mechanic power, 
as the axle in the wheel, whereby additional force may be con¬ 

verted 
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vfirted into velocity, and the degree of velocity afeertained by 
the power of the machine. This experiment fhould be made 
in a wet dock filled with fea water. 

It ihould alfo be obferved that thefe experiments will afford 
a icale which will anfwer only for balls of the fame dimenfion 
as that with which the original experiment was made, and 
therefore the mould of the original ball fhould be preferved; 
but this is not the cafe of the fpring, for the fcale of any 
fpring may be eafily found when the fcale of one is graduated 
in this manner: 

Let the extremities of the new fpring and of the original 
fpring be joined, fo that they may a£t againft each other; 
then pull them afunder until the index of the original fpring 
fhall touch fome graduation, and then the fcale of the new 
fpring may be marked where its index then hands, with the 
degree of velocity at which the index of the original fpring 
hands ; and in this manner all the neceffary graduations may 
be transferred from one fcale to another, though the fprings 
fhould be of very different powers; becaufe, fince the ball is 
to be the fame, the force exerted by each degree of velocity 
remains unaltered. 

However, in a very high fea this method may be attended 
with fome inconvenience : the firing may be frequently 
broken, and a certain degree of error will attend a very ftrong 
pitching motion; in which cafe the following method may 
be ufed to afeertain diitance by means of thefe waves, which 
interrupt the operation of the inftrument: 

Let anv fmall floating fubftance be thrown out a-head of 
a (hip at fea, and let the number of times be noticed when 
it is jfeen diftimffly on the top of a wave; alfo let the interval 
of time between the flrfl and lafl of thefe elevations be ob¬ 
ferved by a flop-watch; which time being divided by the 
number of elevations will be the time in which a wave paffes 
through its own breadth, (becaufe the floating body is not 
protruded by the adlion of the waves.) But a wave pafles 
through its breadth in the lame time in which a pendulum 
whofe length is equal to that breadth performs one vibra¬ 
tion : and tables are or may be conflrudted to (how by the 
time of vibration the length of the pendulum ; which tables 
will of courfe fhow, by the time of undulation, the fpace 
through which any wave moves in that time, and alfo the 
breadth of the wave in Therefore, if a (hip failing right be¬ 
fore the wind were to accompany the lame wave through the 

* Qmure, what .cfxeft has a current in diikirbing this law of the waves * 

f Or the breadth and velocity of the waves may be found by an expe¬ 
riment with the log-line. 

fea, 
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fea, her rate of failing would be known by the time of the 
wave’s undulation : but, fince the (hip receives the impulfe of 
the wind more powerfully than the wave, it moves fader and 
makes more way than a wave by the breadth of all the waves 
which it pa lies through; and lince a flop pitches on paffing 
over each wave, and fince the number of pitches may be re- 
giftered, without trouble, by an ofcillating inftrument, (like 
the watch which (hows the number of fteps which the wearer 
makes,) the number of waves whofe breadth is to be added 
to the progrefs deduced from the tabular rate is known; 
whereby the diftance made by a (hip failing before the wind 
may be found, provided the time of undulation be aicertained 
whenever there is reafon to fufpcbt a change in the motion 
of the furface of the fea. But when a fhip fails upon a wind, 
the diftance deduced from thcfe data requires correbtion. 
Suppofe two firips placed on the fame wave, and that one 
runs direbllv before the wind and keeps time with this wave, 
and that the other fails in a courfe which forms an angle 
with the. direbfion of the wind, retaining, however, her place 
on the fame wave; it is evident that then the fpaee defcribecl 
by the former will be to the fpaee deferibed by the latter, as 
the cofine of this angle to radius: alfo, if thefe (hips, pur- 
fuing thefe courfes, pafs over the fame waves, or the fame 
.number of fimiiar waves, the direct path of the former in 
.paffing thefe waves is to the oblique path of the latter as the 

!cofine of the fame angle to radius alfo: therefore, in failing 
upon a wind, the refult which this method of calculation 
gives, is to the true diftance as the cofine of the angle which 
the rhomb forms with the direction of the wind is to radius, 
and may be corrected accordingly : or, if this angle be af- 
fumed as a courfe, and the refult obtained by this method 
be taken as difference of latitude, the corrected diftance will 
be found in the diftance column of the common nautical 
tables. 

But both thefe methods muft prove erroneous where the 
fhip is borne away by a current; and the common method 
of eftimating the e.ffebt of a current by the apparent motions 
of a funkeii body is fallacious; becaufe the boat nrav be in 
quiefeent water, and the current may exift only below; or 
the upper and lower ftrata of water may be parts of the fame' 
current flowing in the fame direft ion with different degrees 
of velocity : therefore any theory which points to a true mea- 
fure of currents (liquid be announced, though it may require 

dong experience to perfebt it. 
Let two (hips he-to at a confiderable diftance afnnder (fup- 

pofe twelve miles): if a gun be fired from each from a fitua- 
• •d t.ion 
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tion which may be four yards above the water, it may be 
feen from the other at an elevation of fifteen yards above the 
water; and confequently, the interval of time between the 
obfervation of the flafh and report of a gun from either veffei 
may be obferved at the other at this cliftance, which time, 
according to the laws of found, will be about 55 *- feconds : 
and, if there be no current, each will obferve the fame in¬ 
terval of time between the flafh and the report of the (hot 
from the other; but if they float on a current which runs at 
the rate of feven knots an hour, for inftance, one veflel ad-* 
vances 570 feet towards the point whence the found blued 
during the pafiage of the found, and will confequently hear5 
it half a feeond fooner than if fhe remained at reft; whilft 
the other, by receding from the former veflel, lengthens the 
fpace through which the found is to pafs by 570 feet, and 
therefore will hear it half a fecon’d later : therefore there will 
be an entire feeond of time difference between the obferva- 
tions of the two (hips; and in fuch cafe it may be inferred 
that the fhip which obferved the fhorler interval floats on 
a current which runs tozvards the other fhip, and vice 
verfa: fo that two fhips, making this experiment in feveral 
points, will detebt the exiftcnce of a current, and the true 
direbtion of it; and, if it be not too much to expebt from 
the accuracy of future obfervers, that the fubdivifions of a 
feeond fhould be diftinguiflied, the rate of the current may 
alfo be found from the diftance between the fhips and the 
time of the found’s paflage from one to the other, provided 
this portion of time can be meafured with fufficient accuracy. 

[To be continued.] 

L1V. On the Nature of Heat. By a Correfpondent, 

It has long been a queftion whether the fenfation we expe¬ 
rience, called heat, arifes from a fubftance of a diftinbt nature 
per fe9 or whether it is generated from an intenfe vibratory 
motion of the infenfible particles of bodies. In reafoning 
on this fubjebf, our arguments can only be founded on the 
eft'ebts that are produced by this unknown caufe ; for it feems 
more than probable that the degree of accuracy of experiment 
neceftary to render our concluftons certain with regard to its 
intrinfie nature, is incompatible with the p relent means of 
our knowledge. The following. obfervations are intended 
therefore, bv direbting the attention to a confideration of 
feme of the chief phenomena of heat, to (how that we can 

' 1 leek 
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feek for an explanation of them in no way fo fatisfa&orily as 
by fuppofing them to originate from the univerfal prefenee of 
a very fubtile fluid called by the French writers calorique, 
which penetrates, without exception, all bodies, and is 
equally diflufed through all fpace. 

That heat is only a property of common matter, a fpecific 
motion of the particles of bodies, is an hypothefis perfectly 
inadequate to the folution of the phenomena alluded to* 
Lord Bacon is the flrfl: modern philofopher who attempted 
to elucidate at length any theory on this fubjeff; and we find 
him, in a treatife written exprefsly for this purpofe, and en¬ 
titled De Forma Calidi, deducing, from an enumeration of 
the feveral phenomena and effects of heat, its general pro¬ 
perties, and hence defining it to be ari exp an five undulatory 
motion in the minute particles of the body, by which they tend 
with fome rapidity towards the circumference, and at the fame 
time incline a little upwards. 

This fyflem, which evidently confiders heat not as an ori¬ 
ginal inherent property of any particular fort of body, but as 
mechanically producible in it, was adopted by moft of the 
mechanical philofophers of that age, by Boyle, Newton, and 
Defeartes; and has been fuppofed to have received no incon- 
fiderable fhare of weight from the later experiments of Count 
Rum ford and Profeffor Piflet. Before, however, we acknow¬ 
ledge the truth of this hypothefis, it is neeeflarv we fhould 
firtt afeertain if it is capable, in its application, of accounting 
for the various phtenomena of nature; for, unlefs thefe are 
found to admit by it of a Ample and obvious interpretation, 
we are juftified in concluding that it is unequal to the pro¬ 
vince afligued it. That the theory under confideration will 
not hand the teft that is here fubmitted as the criterion of its 
truth, cannot be well doubted after an attention to the fol¬ 
lowing faffs:—If a thermometer he placed under the receiver 
of an air pump, and the air be fuddenly exhaufted from it, 
the thermometer will fink feveral degrees, and very quickly 
after will rife again to its ufual height. Now if heat confifls 
in vibrations, according to the tenets of this hypothefis, it 
may be afked, How comes it to pafs that the ffnall quantity 
of matter that remains within the receiver is fir ft infufficient, 
and afterwards fufficient, to maintain the temperature origi¬ 
nally indicated by the thermometer? This is a faff which no 
rtafoning can fatisfafforily account for Amply on mechanical 
principles, and can only be reconciled on the fuppofition that 
there is fuch a fluid as caloric pofl’dfed of a nature peculiar 
to itfelf. 

The univerfal power of expanfion that heat poflWTes (for 
we 
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Ac are entitled to prefume that, where a contrary effect is 
witnefled, it proceeds from the expulfion of fome tiuid or 
matter foreign to the fuhfiance on which it ads,) is another 
fad: wholly inconfifient with the theory in review. Thus, 
when we perceive that heat, applied to any fubfiance, inva¬ 
riably occafions its dilatation, we are juftified in concluding 
that it is enabled to produce this effed only by virtue of its 
own proper extenfion ; and if we allow that it is capable of 
extenfion, we cannot refufe our aflent to its being a bodily 
fubfianee. If we fuppofe this effect to be produced in any 
other way, as by the impreffion of any mechanical motion 
on the parts of the fubfianee, it is difficult to conceive how 
this could produce a lading expanfion of the particles; it 
would excite, indeed, an undulatory or vibratory effed, occa- 
fioning a change in the fituation of the particles for the time, 
but there would llill be a tendency in them to return again 
to their former fituation, and an ofcillatory effed only would 
be produced, perfedly difiind from extenfion. It is, how¬ 
ever, impoffible to reconcile this fait with the fuppofition 
that heat is a quality, or an adventitious and accelfory pro¬ 
perty refu! ting from the" inteftine motion of the particles of 
bodies., and not a fubfianee of itfelf. “ Whenever,’" fays 
Mr. Locke, u we perceive a number of qualities always ex- 
ifiing together, we are warranted in the conclufion that there 
is fome fubfianee which produces thofe qualities.” If heat 
depended on motion, it is natural to exped that it would di- 
fplay a greater facility in its paffage through elafiic bodies than 
thofe that were more denfe; yet we find that no rule of this 
fort obtains, but that it pafies through the former equally 
flow with the latter. Again, if heat be generated by motion, 
it is reafonable to exped that its laws of propagation would 
be always analogous to the latter; yet it is hardly neceffary 
to obferve how few things we are more ignorant of than the 
rule which takes place in the progreffion and communication 
of heat in bodies of unequal temperatures. 

Thofe who have adopted the theory of vibrations have af- 
fumed a pofition which there is no fatisfadory evidence to 
juftify their doing; for it does not appear in any one inftance 
that we are able to demonfirate the exiftence of vibrations in 
heated bodies, while certain founds will caufe the rnofi folid 
fubftances to vibrate perceptibly without any heat being ap¬ 
parently produced. The ingenious experiments of Count 
Rumford, it will not be difputed, have at leaft proved that 
fluids are very impeded condudors of heat. That they are, 
as afiumed bv the Count, perfed non-condudors, is an in¬ 
ference that cannot legitimately be drawn even from his own 

n reafonings; 
/ O ’ 
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reafonings; and, from the later experiments of Dr. Tboftip- 
fon, and Mr. Murray of Edinburgh, is perfectly inadmiffible. 
If, however, the experiments of Count Rumfotd to prove 
that heat is conveyed with much greater difficulty down¬ 
wards than upwards, be allowed to be fufficiently conclufive, 
how is this phenomenon to be reconciled by the theory of 
thofe who make all heat to be generated by motion ? The 
efleCt is not at all proportionate to the caufe ; for no good 
reafon can be fhown, according to this hypothecs, why heat 
fhoukl with more difficulty be made to defcend in bodies 
than to afcend in them; for the fame motion will be com¬ 
municated to the furrounding medium in all directions. Is 
not this fa Cl irreconcileable with the doCtrine alluded to? If, 
however, we affiume the theory that heat is a peculiar ethe¬ 
real fluid, all the difficulties that have before been enume¬ 
rated will admit of an eaiy folution, and the phenomena of 
heat will be reconciled in a fimple and beautiful manner: 
indeed, on any other principle it would be extremely difficult 
to account for mod of the operations in chemiflry, and it 
would introduce a degree of uncertainty into the theory of 
that fcience that would go very nearly to deftroy it altogether. 

Thus, if we do not confider caloric as a fubftance, we are; 
no longer at liberty to conceive that it is capable of attraction. 
Oxygen gas, we are told, is oxygen combined with heat and 
light; and thus we find that, when oxygen enters into com¬ 
bination with any body, the two latter are always evolved. 
If oxygen gas and phofphorus be prefented to each other, the 
oxygen combines with the phofphorus, and the caloric flies 
off. This is readily accounted for on the fuppofltion that 
caloric is a fluid fui generis, and therefore capable of attrac¬ 
tion ; and confequently we And this opinion very generally 
adopted by chemifls, as alone able to afford an adequate fo¬ 
lution of the phenomena in queftion. The names of Boer- 
haave, Lavoifler, Black, Crawford, and Fourcroy, are among 
the mod celebrated partifans of this doCtrine, which, for its 
beautiful fimplicity, its perfpicuity, and the eafe with which 
it is applicable to all the phsenomena of heat, is much fupe- 
rior to that which ftill divides in opinion many of the philo- 
fophers oi Europe. The flrongeft, and indeed the only ar¬ 
gument of weight that has been adduced againit this theory, 
is that of Count Kumford, arifing from lorne experiments 
made by him concerning the fource of the heat excited by 
friCtion. From the accuracy with which thefe experiments 
were conducted, and the nature of the refult, it certainly is 
not very eafy to draw any inference that is perfectly fatisfac- 
tory. It is evident that a change of capacity in the body, as 

has 
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has been fuppofed by fame, could not have effected the phe¬ 
nomena delcribed : for 110'fuch change could be ‘difcovered 
to have taken place; and if it had, it ought to have been fuf- 
ficiently great to have accounted for all the heat that was 
produced. In reflecting on this experiment, we cannot but 
admits that with the prefent means of our knowledge we are 
incapable of explaining the effeCl that is produced 3. yet it 
would not be very philofaphical to conclude, that any fyflein 
was abfalutely falfe, which, though it readily fa.lv.ed the chief 
phenomena required, might, in fame infalated ip fiance, be 
found apparently incompetent to the tafk*. Should we not, 
if our fyftem be previouily founded on a broad and falici in¬ 
duction, and eftablifhed on the firm bafis of experiment, be 
led to attribute rather any deficiency of explanation in any 
particular inffance, to a want of knowledge of fame minute 
links in the chain, than as involving any infuperable obftacle 
to the doCtrine itfelf ? And fhould it not lead us, inftead of 
abandoning, to review our theory with more circumfpeCtion 
and a greater caution ? 

No one will be inclined, perhaps, to difpute the Newto¬ 
nian theory of gravitation, yet there are phaenomena which 
it is difficult to conceive how it accounts for. Thus it would 
feem a contradiction to the eftablifhed principles of our great 
philofapher, to fuppofe that a body divided into parts, how¬ 
ever minute, can poflibly afeend in a fluid fpecifically lighter 
than itfelf. A little acquaintance with the operations of che- 
miflry will {how that this is a faCt that occurs in the falution 
of various folids, and that without any motion being com¬ 
municated to the veiled containing them; the falid becoming 
diffufad throughout the fubflance of the difl'olving fluid, and 
appearing to overcome the natural tendency of. bodies towards' 
the centre of the earth, and to have fame new power of afeent 
impreffed on its particles. 

To conclude, then, it appears that we are entitled to con- 
fider caloric, in the prefent date of our knowledge, as a fub- 
fiance J'ui generis, not becaufe we can fenfibly demonflrate 
the truth of our opinion, but becaule it'is the leafi excep¬ 
tionable theory of the two, and becaufe the phenomenon of 
heat admits from it an interpretation more Ample and ob¬ 
vious, and more agreeable to the analogy of nature. P. 

* If our correfpondent had attended to this fact, that in the experiments 
alluded to, the Count, with ail the care and precaution he employed, had 
not fucceedcd in initiating from the contadt of caloric the bodies iubjedted 
to fridtion, he would not have found them hand at all in the way or hjs 
argument. Was not the apparatus \Vholly immerlcd in a bath or caloric— 

the atmofphere ?—Edit. 
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LV. On the different Proportions of Carbon which conjllluit 
the various Qualities of Crude Iron and Steel. By David 
Mushex, JS/y. °f the Colder Iron Works** 

J-T b of confiderable importance to the manufacturer to 
afcertain the abfolute portion of charcoal which in his pro- 
cefs becomes united with the metal to form caft iron. Having 
once admitted the faCt, that it is in the ratio of the carbon 
prefented to the metallic particles that he obtains a deter¬ 
minate quality of crude iron, experiment will enable him to 
deduce, that in manufacturing the richeft natures of iron his 
produce from the ore will be more, by the extra quantity of 
carbon neceffary to conftitute this quality, than when the in¬ 
ferior numbers of iron are produced. In all cafes, therefore, 
in making caft iron, confiderable quantities of the coal be¬ 
come united with the iron, forming, by weight, a portion 
comparatively great. 

From the ufual proceffes hitherto employed in manufac¬ 
turing bliftered ft eel, the pofttive quantity of carbon which 
became united with the iron never became an objeCt worthy 
of the attention of the manufacturer. It was fufficient to him 
that his bars poftefted blitters fufficiently large and prominent 
to affine him that his fteel was fufficiently converted. The 
unerring teft: of practice through a long feries of operations 
confirmed the correCtnefs of this deduction; and it mult 
have appeared a matter of little importance to the formation 
of fteel, that its direCt operation of principle fhould be deve¬ 
loped, or the laws which regulate its affinity in cementation. 

No additional faCt was neceffary to the production of caft 
fteel. The fimple fufion of bar fteel, regulated by fuch cir- 
cumftances as praCtice, and the various ufes, to which this 
fteel is applied, was all that was neceffary to be known; the 
affinity of iron for carbon, and the various proportions in 
which it exifts with the metal, forming the different qualities 
of fteel, here met with no elucidation. 

On the contrary, we ftill find that the union of iron and 
charcoal to form fteel, is a matter of doubtful opinion among 
manufacturers, and the weight gained by its cementation 
generally denied. 

It is only lately that a proeefs has been brought into ufe 
for making caft fteel, which has for its bafts or principle the 
direCt proportions of carbon neceffary to form fteel, illuftra- 
tive at the fame time of that beautiful phenomenon of affi- 

* Communicated by the Author, 
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Bity betwixt iron and carbon which conftitutes the endlefs 
varieties of this metal. 

To inveftigate this fubjedl with accuracy, it appeared to 
me that a feries of experiments, made by the fuiion of bar 
iron with well prepared charcoal of wood in velfels completely 
air-tight, would be productive of the greatell nicety of re- 
fult. With this view, the proportions of iron and charcoal 
recorded in the following experiments were each of them in¬ 
troduced into crucibles of Stourbridge clay while the clay 
was yet moifh The top was accurately clofed upon the con¬ 
tents, and the crucibles fet alide to dry for eight or ten days. 
Previous to the introduction into the melting furnace they 
were baked in a common annealing fire to bring them to an 
ordinary red heat: from this furnace, while hot, they were 
fucceflively placed in the affay-furnace for reduction. 

The following are the details of theie experiments : Grains, 

Exp. I. Pieces of Swedifh iron - - £173 
Charcoal ~, or - grs. 581-J 

The mixture was expofed to a moderate degree 
of heat for 70 minutes/ when the crucible was 
withdrawn. When cold it was carefully exa¬ 
mined, and found free from cracks. 
Charcoal untaken up, of a deep black colour, 310^ 

Charcoal difappeared in the fufion - 2,71 
equal to 48 per cent, of the original quantity. 
The button obtained was fupercarbonated crude iron, 
and weighed - 1233 

Gained in weight, by the combination of carbon, do 
equal to ~r7ih part fully of the firft weight of iron. 

The fraCture of this button was exaCtly that of No. T. pig 
iron, towards the upper furfaee largely granulated; and be¬ 
low, a fubftratum of fmall grained metal refembling No. III. 

P»g iron. Grains. 

Total weight of the mixtures - *754r- 

Charcoal remaining 310^ grains. 
Iron obtained - 1233 grains. 1543 

Total lofs in fufion 211 

The quantity of charcoal which difappeared in this operation 

was equal to —-th part the weight of the iron. Grains 

Exp. II. Swedifh bar iron - - 1093 
Charcoal or - gr$, 273? 
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Grs. 

Brought over 273^ 
The fufion of this mixture was effedled in fifty 
minutes. When cold, the crucible was found 
•entire, and containing of charcoal not taken up 90^- 

Grs. 
1093 

Loft in the fufion 183 
equal to 67 per cent, of the original weight of char¬ 
coal. A fine button of fupercarbonated crude iron 
was found, which weighed ll43 

5° Gained in weight by combination of charcoal 
equal nearly to Ad part the weight of the iron employed. 
The fradture of this button was inferior in point of luftre and 
prominency of cryftal. It was, however, fimilar to the ufual 
run of the No. I. iron of the manufacturer. 

The quantity of charcoal which difappeared in this experi¬ 
ment was equal to jth part the weight of the iron. Grains* 

The aggregate of the mixture weighed 1366^ 
Charcoal remaining 90^- grains. 
Iron obtained - 1143 grains. 

Loft in weight upon the whole 

Rip. III. Swedifh iron in pieces 
Charcoal ^th, or - grs. 190 

This mixture was fufed in thirty minutes, and 
was allowed to cool to a low red heat before it 
was removed from the furnace. When cold, 
the crucible was found without cracks, and the 
charcoal not taken up weighed - - 

1*33 

1143 

Charcoal difappeared, equal to 71 per cent. 133 
•The metallic button now obtained was fuperbly car¬ 
bonated ip as to relenable a mais of carburet of iron, 
it weighed - 

Original weight of the iron 
1193 
**43 

Gained by combination of charcoal 30 
equal nearly to Tkd part the weight of the iron. All the fur- 
face prefented by this button was uniformly covered with a 
rich and luftrous coating of carburet, indicating a fuperior 
quality oi crude iron. The quantity of charcoal which dif¬ 

appeared on this fufion was equal to 777- part the weight of 

the iron employed 



which conjlitute Crude Iron and Steel. 

The ao'crreo;ate of mixture here weighed 
CO O Q 

Charcoal not taken up 55 grains. 
Iron obtained - 1193 grains. 

325 
Grains. 

J333 

1248 

Total lofs in the melting 85 
It is worthy of remark, that the lofs of charcoal in thefe 

experiments, together with the general lofs in fufion, diminifh 
in a feries proportionate to the quantity of charcoal intro¬ 
duced, bearing no perceptible relation to the quantity of iron. 
The weight gained by the metallic buttons refpcdlively, indi¬ 
cate nearly the fame degree of faturation of the carbonic prin¬ 
ciple, whatever difference of appearance exifted as to external 
appearance in No. III. It therefore appeared a matter of 
fome curiofity, worthy of inveftigation, what became of the 
extra lofs of carbon in No. I. and II. beyond that fu ft dried 
in No. I. when the richeft iron was produced. 
Charcoal difappeared No I. II. III. 

Equal to - - -4- — — 
4rb- 6 H 

Gained by iron - —— - —• Average — 
19 22 23 0 21 \ 

General lofs in fufion ait 133 83 
E\p. IV. Swedifh iron 

Charcoal ~th, or 106 grains. 
From this mixture a very perfect fufion was obtained, 
in which all the charcoal difappeared except about 
~ grain, conipofed of fmall granules poffefling a rich 
deep black colour. The metallic button weighed 

d part. 

Grains. 

I060 

I093 

Gained by the combination of charcoal 33 
equal to ykd part the weight of the iron employed. In addi¬ 
tion to the weight of the button, the tides and top of the 
crucible contained a confiderable number of minute fpheres 
of iron poffefling prifmatic colours. The furface of the pre- 
fent product was cryftallized in radii. The fradlure was that 
of highly blown crude iron of a pale filvery white colour, 
marked with an imperfect cryftallization. The quantity of 
charcoal which difappeared in this operation was equal to 
-A-th part the quantity of iron at firft introduced. Grains. 

The aggregate weight was - - 1166 
Charcoal remaining -t grain, and iron obtained 1060 10601 

Total lofs in this fufion 105!- 

Exp. V. Swedifh iron - - - 1000 
Charcoal Wb, or 66 

This fufion was found complete after half an hour’s expofure. 
X 3 The 



326 On the different Proportions of Carbon, Me. 

The charcoal had totally difappeared. The metallic button 
Was regularly cryftallized, and weighed 1000 grains, being 
exactly the fame weight introduced. Befides the button, 
fome thoufands of metallic globules entirely covered the tides 
and concave top of the crucible. It was found impracticable 
to collect them all. By eftimation they appeared to be from 
35 to 20 grains. The fracture of this button was whitifh 
blue, clear, and poflefifed a luttre fimilar to the fradture of 
zinc. An approximation to grain was vifible, and, from mi¬ 
nute comparifon, a very early ttage of fteel was indicated. 

Grains. 

The aggregate of the mixture weighed - 1066 
Button of iron 1000, globules taken at 20, - 1020 

Total lofs in the fufion 46 

Bxp. VI. Swedifh iron - - - 1035 
Charcoal y-th, or - 51* grains. 

The mixture yielded, by fufion, a metallic button 
partially cryftallized, weighing - - 2032 

Loft in fufion, equal to yT^th part, 3 
The charcoal had entirely difappeared. The fracture of this 
button difplayed a very regular grain, fimilar to that of fteel. 
In fubjedling it to forging and other lefts, it proved to be 
fteel of a foft quality. Grains. 

Original weight of mixture - 3086^ 
Iron obtained - - 1032 

Total lofs in fufion 

Exp. VII. Swedifh iron - 
Charcoal T*^th part, or 35 grains. 

A very perfect fufion was obtained from this expo- 
fure. The metallic button was found beneath a co¬ 
vering of glafs poflfefted of a white ftreaky furface, 
the mafs of which was of the tranfparency and colour 
of a fmoky topaz : it was found to weigh 

54r 

I055 

105 

Loft in fufion, equal to TyT part the original iron 3 
In this experiment, alfo, the charcoal had completely dif¬ 

appeared. The prefent produdf was minutely examined, but 
gave no indications of fteel. After being deeply cut with a 
chifel, it was broken with very great difficulty acrofs the 
anvil. It was then forged, and plunged hot into water; but 
did not harden. It generally refembled thofe qualities of iron 
obtained by fufion with earths and glades. This experiment 
was repeated four times, and always attended with a fimilar 
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refult; fo that it feemed deducible from it, that'y, th part of 
carbon in addition to any quantity of iron was infufficient to 
form fteel; and, referring to the refuit of No. VI., it appeared 
that even TCth part formed a fteel much too foft for the ge¬ 
neral purpofes of manufacture. This conclufion, however, 
being at variance with fa&s I had already eftablifhed upon 
the formation of caft fteel in common crucibles, was here 
inadmiftible. It was therefore necelfary to feek for an ex¬ 
planation of the phaenomenon of the charcoal difappearing 
in clofe veftels, formerly alluded to, before any certain know¬ 
ledge of the exa£t quantities of charcoal could be afcertained, 
which were necefiary to form either caft iron or fteel in vef- 
fels made impervious to the air*. I uniformly remarked in 
the prefent experiments, that when the quantity of charcoal 
introduced was from th to -^-—th the weight of the iron, 
a portion of glafs was conftantly formed upon the furface 
of the metallic button. The quantity generally increafed as 
the proportion of charcoal decreafed; fo that, in fome experi¬ 
ments, 300, 350, and 400 grains of amber-colour glafs was 
obtained. The upper furface of this glafs was frequently of 
a pure pearly white colour. In one experiment, where .^th 
.of charcoal was ufed, I obtained a large quantity of glafs cel¬ 
lular throughout. Each cell was furmounted upon the top 
with concentric circles of pearly lines, forming a curious and 
pleafing effeH. 

Having fully fatisfied myfelf that operations performed in 
clofe veftels thus prepared were fubjeH to uncertainty, arifing 
as well from the formation of glafs as from fome unknown 

O 

affinity exerted upon the charcoal; and having performed fe- 
veral experiments with well filled open crucibles, with char¬ 
coal alone, wherein I found little comparative lofs, I per¬ 
formed a very accurate feries of experiments, which {hall be 
forwarded for the next number of the Magazine. 

LVI. On the Fate and Character of the Monk Roger 

Bacon. By Governor Pownall. Read before the 
Biter ary and Bhilofophtcal Society, Bath f. 

There has been much buftle about learning in the 
-world: every age has had its learning; the produce and 
growth of a defultory activity of the imagination, according 
to the fafhion of thinking prevalent at the time: whilft the 

* This inveftigation will form a feparate pap_r for July. 
+ Communicated by the Author. 
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flow nlcnt progrefs of the reafoning power is hardly ever tio-** 
ticed in its operations, and feldom received in it3 effects when 
they come forward, becanfe not underftood at the time. 

It would be a curious detail were we to enumerate the va¬ 
rious fancied and follies which have been called learning, 
which have been ftudied and applauded as fuch in every age 
and every country ; but it is at the fame time a humiliating 
truth, that knowledge, which it fhould feem is congenial to 
the right operation of the human intellect in the invefligation 
of truth, has come forward to rpen hut {lowly and fparinglv, 
and at epochas of very diftant periods, and at the intervals of 
very diftant centuries: and what is more humiliating in the 
hiftory of man is, that, when at any time it appears, it comes 
into the world as an enfant trouye, and is received as fuch, 
rather than nurtured by thofe whofe relation to it fhould be 
in pradtice, as it is in nature, congenial to it. True know¬ 
ledge is therefore generally either defpifed by the conceit of 
the learning in fafhion, or more generally fufpedted as dan¬ 
gerous ; which, indeed, it always is to the falfe and artificial 
authority which affumes and takes the lead in the world. 

It is with pain that I have to notice feveral eminent ex¬ 
amples of this melancholy truth in the courfe of my ftating 
the character and fate of the monk Roger Bacon, who is the 
fubjedt of this paper. 

when Socrates came forward to the world, the powers of 
the human mind, abforbed in the falfe learning of Greece, 
had been employed to propagate the fophiftrv and fupport the 
fophifts of the time, whole iyftem and bufinefs were to keep 
mankind from true knowledge by an avowed principle of fuch 
ignorance as was incapable of attaining truth ^ the purport 
of which fyftem wras to hold men in a fervile obedience to 
authority, as thofe who had the command of that authority 
fhould impofe it. Socrates in his theology taught only thofe 
truths which had been known to the antient philofophers of 
Greece, and which they had brought from the eaft. What 
they affedled to conceal he taught openly, fo far as went to 
eflablifh the knowledge of a moral fyjlem connecting the di¬ 
vine and human nature. Here he was original: this was a 
new truth brought forward to the world. In this, as it is 
truly laid of him, he brought down truth from heaven, and 
eflahlifhed it on a moral foundation on earth. 

As to his manner of teaching, he with great addrefs, in 
accommodation to the learning of the time, profefled to 
commence in ignorance. But whilft the fophifis led, in 
fyntbetic reafoning, from ignorance to a total incapacity in 
man for truth 3 he, commencing his theorem from ftated 
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ignorance, proceeded by analytic inclusion to the eliciting 
of truth : as the algebraifts have lince done, from a theorem 
dated on an unknown quantity, bringing out the true one. 
He thus not only brought truth to light by reafon, but by the 
very mode of his reafoning taught the ufe, the extent, and. 
the right of human reafon." This was fufficient to decide the 
fate which both the teacher and his doctrines experienced. 
His dodlrines were dcfpifed, and attempts were made* by the 
wits of the time to ridicule his knowledge : it was represented 
as evolved from the clouds*. But, as truth will hand the 
ted of ridicule, nothing remained but to decide by authority 
that the truths which he taught were inadmiffible; and they 
were therefore interdicted by power: and Socrates himfelf 
was profecuted and condemned to death as a falfe teacher, 
as a corrupter of men, an heretic, unbeliever, and defpifer 
of the gods ! What is {till more humiliating to the character 
of man, the dodlrines which he taught, and the truths which, 
he puhlidled, were perverted where received, and even by 
his difciples. The homely fimplicity of his doctrines was 
fophifticated and corrupted, in a line of learning, to ufes per- 
verdve of their nature. 

I will not here glance, although it is in my mind’s eye, 
at the fimilar fate of a Divine teacher who came forward in 
the world to enlighten man, and to inftrudl him in his mod 
efiential duty and intered. 

Purfuing therefore the fat,e of Socrates, which is not irre¬ 
lative to the matter of this paper, I fhall proceed to date that 
Plato, his favourite difciple, who was a really great mathe¬ 
matician, and particularly converfant in the analytic procefs 
of that fcience, and who followed the heps of indudlion 
marked out. by Socrates, mixed fo many mydic conceits and 
theories, that he fublimed and fubtilized truth to a mere* 
learned vifion, fuch as the latter Platonids afterward taught. 

Aridotle, on the other hand, a didinguidied difciple of 
Plato, converted the knowledge of phyfics, both material and 
intellectual, into an artificial fyjtem of axioms, data, and 
maxims, and formed thereon a logical frame of fynthefis; 
which gave occafion to his immediate followers and to the 
Peripatetic fchool to found their learning on the authority of 
teaching, indead of being founded on truth led by experience 
to knowledge, to the dHorace of human intellect, and the 
perverfion of true philofophy. 

Jt is lamentable to reflect how many theories and myde- 
ries, divine as well as natural, fprang from this foul ground; 

* Vide the Nubes Ariftopbatiif*. 
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wbidh, like meteors, blazed in the regions of learning for a 
time, but, like fitch meteors, not deriving from true and per¬ 
manent light, from proper fources, were Toon extinguifhed. 

Truth, however, was purfued with great energy, occulta 
velut arbor in avb, in the {Indies and labours of thofe few 
votaries of it who were called mathematicians ; and many de¬ 
tached uneOnne&ed difcoveries were made, which hardly ven¬ 
tured to {how themfelves, or, where they did, were imputed 
to magic. 

At length, after many ages of darknefs, Roger Bacon, that 
great luminary, was horn in 1214. lie, like another So¬ 
crates, in the fpirit of truth, in the analytic line of true 
knowledge, endeavoured to ftate the Impedimenta feientire, 
the CauJ'as ignoranticey and to remove all the obftru&ions 
which {hut up the road to truth : he then, explaining by 
fact and example the Utilitas feientiarum, advanced, by an 
experimental inVeftigation of nature, and by an analyfis of 
truth, to his Rejlauratio humani intelledus, and his Inflauratia 
Jcienlue. 

Reafoning, however, above the fcale of the learning of the 
age in which he lived, his dodtrines were neither underflood 
nor received; and, where they could not be repreffed by the 
learning of the time, they were interdicted by the ruling au¬ 
thority of it. Although the truths which he difeovered, and 
endeavoured to difclofe to the world, were liftened to by 
feveral men of knowledge, and fome of them in power *, and 
though they were received even by the Jupreme f authority, 
held infallible; yet, by a Jin againjl the holy fpirit of truth, 
they were unacknowledged, and fuffered to languifh in ob- 
feurity. They, with the teacher, were delivered over to per- 
fecution ; truth was extinguiflied, and the difeoverer and 
teacher imprifoned for the crimes of magic and herefy. 

Here again, on the ftage of this world, was truth devoted 
to filence and darknefs, and the difeoverer and teacher of it 
thrown back-into obfeurity, and his doctrines loft in oblivion, 
except what ignorance rakes up to memory in difgraceful 
tales of tradition. The ftream, therefore, of this original 
ipring, whence the knowledge of latter times derives its fource, 
ran, like the Rhone, concealed and unknown for three or 
four centuries; whilft in the mean time various empirics 
in philofophy, various bafelefs theories, (amidft which the 
ingenious fables of Defcartes more efpecially,) took the lead 
and afcenclancy in the learning of the world. This ftream, 
however, like the Rhone, emerged again to light on the face 

* Bifliop Grotthead. f By the Pope. 
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r,f the earth, when its courfe became diredled with happier 
fuccefs, and under more fortunate aufpices, by the energy 
and fpirit of another Bacon, the great lord St. Albans, who, 
although perhaps an original alio, was a fecond and more 
fortunate one; yet even not generally known and acknow¬ 
ledged as fueh till near half a century was elapfed from the 
time in which he wrote. 

Although Sir Ifaac Newton had made the chief part of 
his difcoveries on light and colours, and had written the fird 
parts of his Treatile on Optics, and, k( at the defire of fe- 
veral gentlemen of the Royal Society, fent them to the fe- 
cretary of that fociety, where they were read in 1675 ; and 
although the other parts were added about 12 years after; 
yet to avoid, as he lays, being engaged in difputes about 
thefe matterSj he delayed the printing and publifhing of them 
to 1704; and would (bill have delayed, had not the impor¬ 
tunity of fome friends overcome the repreflion which he ex¬ 
perienced from the jealoufy of fome authoritative leaders/' 
Such is the invariable fpirit and temper of man even in an 
enlightened age, and fuch is the unavoidable fate of thofewho 
would enlighten and affift the knowledge of the world. Such, 
at leaft, wrere the feelings of this great and humble fpirit; 
fuch was his convidtion, that the age in which he fird made 
his difcoveries was neither willing to receive nor capable of 
poflfeffing them, to the purpofeof truth, that the world might 
have been deprived of them for ever, as in fafifc it is at this 
moment of fome difcoveries which he had in view and in pur- 
fuit, but wbiich he ceafed to follow up, and has fuggefted 
only in queries. What a lofs to mankind that thele fug- 
geftions, except in fome particular indances, have not been 
purfued 1 For, whatever and howloever great the difcoveries 
which have been brought forward by the new philofophic 
c hem ids may be, yet thefe important fugged ions would, as 
they have done in fome indances where they have been taken 
up, have led to great and intereding philofophic fadts hardly 
at prefeut conceivable; 

It was from the fame opinion of the temper and want of 
qualification in that age, perhaps alfo from an oppreffion of 
fpirit which he felt, that on another occafion, when con- 
fidted by Dr. Bentley, at the time of his being appointed 
to preach the Boyle’s ledfures, Sir Ifaac fays in his letter, 
<£ There is yet another argument in proof of the Deity, which 
I take to he a very firong one; but until the principles on 
which it is grounded are better received, I think it more ad- 
vifeable to let it deep.’" Such has ever been the fate of know¬ 
ledge, both to the difeoverers and to truth itfelf, on its firif 
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appearances amongft thofe who hold the lead of learning* 
Shall we then wonder at the fate which this true and real 
philofopher, the monk Roger Bacon, experienced in an ig¬ 
norant, fuperftitious, and fervilely debafed age ? 

To point out the real merit and character of this wonderful 
man, which is the purport of this paper, I fhall now pro¬ 
ceed to a review and general analyfis of his dodtrines as dated 
in his Opus JSlajus. 

I truft it will he found to be an amazing extendve plan, 
founded in experience of nature and on the analyfis of truth ; 
conducted by the moft penetrating inventive faculties of in¬ 
duction, and the molt exa£t precifion of combination: that 
it is, as I faid before, a Rejlauratio humani intelleitus, and 
an, hijlau ra ho fci entias. 

I. It firft dales the caufes of error, and then clears the 
ground of them ; difcards all pretenfions to knowledge which 
obtrude thetnfelves under the form of learning, 

Sufficit nobis in inquifitione proprii intelleclus ut, quan¬ 
tum poffimus, caufas et occafiones erroris extraneas longius 
a debilitate fenfus noftri religamus. Quatuor vero funt max¬ 
ima com prebend end as veritatis often dicul a, quae omncm 
qutmcunque fapientem impediunt; et vix aliquem permit- 
tunt advorfum titulum fapientiae pervenire. 

imp, Fragilis et indignae authoritatis exemplum. 
Mark here the ground on which, in thofe days of ecclefi- 
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altieal and civil tyranny, the crime of herefy againft the 
church, and of treafon againft the ftate, might be imputed, 
and which was the real ground of his persecution and iim 
prifonment. 

2do. Confuetudinis diuturnitas. 
3tio. Vulgi fenfus imperiti. 
qto. Propriae ignorantise occultatio cum oftentatione fa- 

pientiae. 
His omnis homo involvitur, omnis flatus occupatur. 
II. Thefe four points he examines, explains, and difcufles 

fpeciallv and at full length under their ieveral heads. The 
ground thus cleared, and the foundations thus laid, he pro¬ 
ceeds in the fecond part in analyfing grammar to its ele¬ 
ments; wherein he not only goes to the art of language, but 
to the powers and operations of the mind, by an inquifition 
into the human underftanding, as Mr. Locke, and Mr. Harris 
in his Hermes did afterward. 

Then, palling by the commonly received mode of reafon- 
ing, as it moves in the trammels of logic, which this great 
original ftates to be not only perverfive, but at heft a mere 
left-handed hold bv which wc take truths already difeovered ; 
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by which we lock them up in an artificial fyflem, and which 
is of no ufe or aid in the purfuit and the difcoverv and in¬ 
vention of truth ; he then treats of the virtue, power, and ufe 
of mathematics, properly fo called, both analytic in the in- 
vefligation of truth, and fynthetic in conducing it to prac¬ 
tical fcience. 

4. By this conductor he goes firfi through the inyeftiga- 
tion, and next through the dida&ive explanation and proof 
of the powers and operations of nature, by the principles of 
the laws of motion, attradlion, gravity. Guided by thefe 
principles he proceeds to the laws of vifion, perfpedlive, and 
optics in general; and to the laws by which light is added 
upon. And here he goes to the mechanical and inftrumentaT, 
fo as to explain the p radii cal part, bringing forward many 
improved ufes and applications leading to new difcoveries. 

5. He proceeds hence to aftronomy, in an invefligation of 
the phenomena of the heavenly bodies. In this part fame 
remains of aftroiogical prejudices not yet eradicated ©bftrudf 
his inftitute. 

6. The heads above dated take up five parts out of fix into 
which his Opus Majus is divided. He then, in the jivtb 
part, comes to the main ground and true bafis on which the 
Injiauratio Jcient'ue is founded and built up, which is experi¬ 
mental induction, This he explains in detail, and illu fixates 
by example; recurring again and again to the phenomena 
of nature terreftrial and celefiial:—Duo funt modi cognof- 
cendi, fcilicet, per argumentum et experimentum. Argils 
mentum concludit, et tacit concludere quaftlionem ; fed non 
certificat, neque removet duhitationem, ut quiefcat animus in 
intuitu veritatis, nil! earn inveniat via experiential. 

Et quia luce feientia experirnentalis a vulgo jludientlum ft 
penitus ignorata, ideo non poffum perfuadere de ejus utiiitate, 
nifi fimul ejus virtu's et proprietas oftenduntur. 

Whoever, divefied of preoccupation and prejudice as they 
fpring from the Conjuetudinis f diuturnitds, and the fafeina- 
tion of received falhion in thinking, reads this great work, 
with comparative reference to the Injiauratio feieniiarum of 
the fecond Bacon, the lord St. Albans, will find both works 
fimilarly grounded, and fimilarly conducted, as to the method 
and form; both alike built up on an inftitute of indu&ion 
by experimental jetshee; both in the execution purfuing the 
fame line to the fame point; and mud conclude either, ac¬ 
cording to the old proverb, “ that great •wits jump;” or that 
the latter Bacon, although perhaps equally an original as the 

* Cap. 1 and 2. partis 6tae, do Scientm experimental], 
f Explained in the fecond head of part i, 

* ' fir ft. 
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firft, had read and received a reflected ray of illumination from 
the works of the firft Bacon, our philoiopher. 

Thefe works of the monk had been buried, amid ft the raa- 
nufcripts of fuch learning as is never read, for three or four 
hundred years before the time in which the lord St. Albans 
wrote; and continued in the fame date for near a century 
after, to 1733, when they were publifhed by the learned 
editor Dr. Jebb; yet they might not have efcaped the fcru- 
tinizing, induftrious, inquifitive genius and informed Rudies 
of the fecond great philofopher. But let me here repeat, 
that whatever caule or chance firft: wrought this fecond great 
genius into operation, he was equally an original as the firft. 
For, whoever confiders the procefs of the operations of intel¬ 
lect, and the origin and progrefs of knowledge, will find it 
difficult, if not impoflible, to mark what that fpring, internal 
or external, is which firft becomes a caufe from a coincidence 
of ideas that gives courfe to it. 1 ‘ . 

As it hath become an almoft generally received opinion, 
that the inftauration of true philofophy in the prefent age 
derives its fource primarily and folely from Bacon the lord 
St. Albans, I cannot but think it juft in this paper to en¬ 
deavour to reftore to the jirji original that portion of merit 
which is due to him; and fairly to appreciate the former, 
without derogating from the latter: and to recommend to 
this fociety to trace back the origin of their philofophy to a 
more remote fource, arifing within the bounds of the county 
in which this fociety is eftabliftied * ; from a fpring which, 
however illaudatus, unhonoured, and almoft loft in anti¬ 
quity, will always be a peculiar honour to this county, as 
generally fo, in every extent and degree, to the Britifh nation 
at large. 

Almoft all focieties, originally from fuperftition, but fince 
from the habit of euftom, have adopted fome fuppofed patron 
faint. Inftead of adopting a patron, let this fociety avow as 
their pattern the philofopher monk. Though no faint, it 
would be an honour to any philofophic fociety to adopt his 
f rinciples, and to follow his example. 

ift, To adopt his principles by an independent fpirit of 
philofophizing, which will not be repreffed or kept down by 
the authority of any name hovvfoever great ; will not be re- 
ftrained within the bounds of any fociety or fedl howfoever 
refpedtable; will not fubmit to any dominant lead, but, with¬ 
out oppofition or faction againft others, wall unabated follow 
the fteps of truth with undeviating inveftigation; by an ar- 

* Roger Bacon was bom near Uchefter, 

dous 
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douf which knows no repulfe, yet with an humility of diffi¬ 
dence which knows no prefumption. 

2dly, By a temper which repels every tindfure of faftiion 
howfoever honoured by the times or confecrated by antiquity, 
confuetudinis diuturn'll ate. 

3dly, By a judgment which, whilft it refpedls the expe¬ 
rience of mankind, defpifes the prejudices of the vulgar, great 
or fmall. 

4thly, By a true pride, which, confcious of what it is car- 
pable of, knows how to commence its firft heps to knowledge, 
by feeling and acknowledging its ignorance; and not by a 
falfe fliame attempting to hide it, and with a fUll more ridi¬ 
culous vanity labouring to clothe it in the fembiance and 
under the garb of learning. Of this tribe of learned gentle¬ 
men our monk fays, (( /Ippqrentia folum tenet eos, non cur 
rant quid fciunt; fed quid videantur fcire coram inultitudine 
infeniata.” 

Having thus adopted his principles, let us follow his ex¬ 
ample alfo in the mode of philofophizing; lit. By a patient 
induction and cautious combination of particulars, without 
being hafty to form them into fyftems on the full flattering 
fembiance of difco.ve^y : 2d, That we do not fuborn aftiimed 
experiments to bear falfe witnefs to fuppofed fadls; but to 
take more merit from the truth difcovered than from the dis¬ 
covery ; and to eradicate, if it be poffible, all vanity from the 
heart, et veritatem Jine dote queerere. 

Laftly, It will not be beyond the fcope of this paper, and, 
I would hope, not offenlive to this learned fociety, to fuggeft, 
whether amongft their other learned ftudies and philofophical 
refearches there may not be many a commenced, though in¬ 
terrupted, inftitute of experiments; many a glimpfe of dif- 
covery not yet brought out to open day in the works of this 
great original philofopher, well worth their attention for exa¬ 
mination at leaft: yet 

Non jurare in verba magiftri. 

I ftiall not here take notice of the difcovery of lenses, nor 
of their firft ufes in magnifying objedis, and particularly 
as reading-glaftes; becaufe the refraction and reflection of 
light, and of the rays of the. fun, by lenses and mirrors, 
were known to the antients though I do not meet with 
any mention of their ufe to aid in rejding. But I believe 
the antients wrote in fuch uncials as fuited the powers of 
the eye without this aid. Another reafon why l do not 
take notice of this as a difcovery to be imputed to Bacon is, 

* Vide Scholiaft to the Nubesof A rift op h an es. 

that 
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that he mentions the power and operations of glades on light, 
(if I * remember and underftand him aright,} rather explain¬ 
ing thefe operations already in life, than as a difcovery made 
'by himfelf. I think, however, that it is clearly a fadt, that, 
like Sir Ifaac Newton, and like our Herfchel, the honour of 
the prefent age, he made thofe arrangements which produced 
the telefcope ; and that, like them, he applied his improve¬ 
ments to aftronomical obfervations. He particularly men¬ 
tions a previous trial which he made, as our common me¬ 
chanic opticians do, of reading fmall writing at a very great 
diftance. 

I do not mention the difcovery of gunpowder as imputed 
to our monk, becaufe, although he f gives the mode of 
making this powder; and defcribes its explohve and coruf- 
cant power; and clearly points out that he had in his mind 
a deftru&ive ufe to which it might be applied in comhura- 
tion, made to burn at a great diftance: yet he withholds 
himfelf from explaining this ufe; and does not in any part 
mention its explofion, as applied by the injlrumentality of 
tubes to a projectile force that was to throw' the miflile wea¬ 
pons of cogles or balls. Which application of it renders it 
Specifically gunpowder. His words are: “ In omnem di- 
ftantiam, quam volumus, poflumus artificialiter componere 
ignem comkurentem ex fale-petra et aliis/' What thefe other 
articles are he mentions in another part of his works, namely, 
fulph ur and charcoal, 

I cannot reftrain myfelf from mentioning the idle tradi¬ 
tional ftory of friar Bacon’s brazen head, which was to fpcak 
and announce time, becaufe I think it founded in a real 
though miftaken faCl. From confidering what one may 
elicit out of the nonfenfe of it, I have perfuaded mvfelf that 
it was an experiment in horology, and the model of a clock 
meafuring time by the ofcillation of a pendulum, and by 
various movements in the face of this head, (as is aClually 
the exifting fa£f in the clock at Bade,) marking the dividons 
of time, together with a mechanifm that fhould announce 
by found thofe diviftons, which, in al lull on to the face and 
head, was called fpeaking; fimilar to the crowing of the cock 
on the clock at Strafhourg, or to the cuckoo on the wooden 
clocks which the Germans fell about our ftreets. 

There remains ftill to be mentioned, inconteftably to his 
unrivalled honour, that he was the firft difcoverer of'the 
error of meafuring time by a falfe period of the year; and 
the ftrft projector of the reform of the calendar and other 

* Removed from my books, I quote from memory, 
f in his traft IDs Secretis Operibus Artis et Naturae. 
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tabbies of time, founded on his own agronomical obfervations; 
which reform he propofed to pope Clement V. It was the 
fate of this propofal to be neglected; whilfl the imperfe£t 
Gregorian reckoning, which it hath been found neceffary 
hnce to correft, was adopted. I will clofe this paper with a 
tranflation of the words of Dr. Jebb, the learned editor of the 
Opus Majusy as they hand in his preface:—c£ The propofal 
made by Bacon to the pope Clement was one of the noblefl 
efforts of human induflry : confidered in all the cir cum fiances 
under which it was framed and compofed, it is one of the 
mod flupendous inflances of the force of human genius which 
hath been recorded ; and will do honour to our learned coun¬ 
tryman as long as the fun and moon endure.” 

LVII. Obfervations which feem to prove the Neceffty of oh- 

ferving and meditating a long Time before any decijive Opi«* 
nion is formed in Philofophy in general, and particularly in 
regird to the Caufe of Earthquakes. By CoUREJOLLES*« 

However painful may be the refearches neceffary for 
difcovering the caufes which Nature employs in her opera¬ 
tions, we mufl obferve with great attention and indefatigable 
afliduity in order to colle£t thofe fa£ts which are properefl for 
conducting us to the attainment of this obje£l. It does not 
belong to men to invent caufes; they exifl in nature, and it 
is their bufinefs to difcover them. 

If in the exa& fciences the precifion of a refult efcapes us, 
and if we cannot extend our conception but to that term 
where incommenfurability of dimensions flops calculation, 
how can the creators of fyflems pretend to the privilege of 
penetrating to the bottom of the abyffes where Nature has 
concealed her primitive caufes ? Nothing then but experi¬ 
ence, obfervation, and comparifon, guided by geometrical 
method, can conduct us with wifdom in our refearches. - 

Senfible of this truth, I have thought it my duty to follow 
this progrefs in my obfervations on every thing that may re¬ 
late to the caufe of earthquakes; for it would be imprudent 
to affign one before a variety of fa&s are eflablifhed. This 
method is the more certain, as Nature often fpontaneoufly 
unveils herfelf: but a long time is neceffary to collect good 
obfervations : and we ought never to be precipitate in mak¬ 
ing them appear, becaufe in the fludy of the fciences there 
is an age at which the paflions blind us by a too ardent defire 

* From the Journal de Phyfiquet Pluviofe, an. 10. 
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of acquiring an early reputation ; and, when we have obtained 
it in that manner, too great a degree of felf-love obliges 
us to maintain our errors, and to cover them with dark nets, 
that we may preferve them from the attacks of truth. From 
this weaknefs of the human mind, we may judge how dan¬ 
gerous we become to thofe defirous of being inllru&ed, when, 
tinder the fhield of a reputation, we employ every means in 
our power to perpetuate an erroneous, opinion. Men would 
be much happier than they are, if thofe whole documents 
they follow had proceeded only hep by ftep in their re- 
fearches, and had been able to free themfelves from thofe 
tranfports of pride which they improperly confound with 
that kind of felf-love which conducts to good. They ought 
to have the courage to retradl their errors; but unfortunately 
we have no fchool to teach us to employ a few words fo dif¬ 
ficult to be pronounced—-ffC I am in the wrong.” 

The habit of reflecting on, and comparing for a long time, 
a great number of fails reflecting earthquakes, might em¬ 
bolden me to pronounce in regard to the manner in which 
fubterranean matters inflame, either by the decomposition of 
water and pyrites, or by other caufes, neither the nature nor 
movement of which is perceived. I, however, acknowledge 
my infufficiency to be fuch, that I dare not venture to decide 
on the real caufe of earthquakes. Had I Hftened only to the 
voice of felf-love, I fhould foon have fabricated a fyflem ; 
but I cannot do better than fubmit my remarks to the exa¬ 
mination of the moll acute philofophers, who, perhaps, will 
fucceed much better than I could have done. I fhall there¬ 
fore give an ex trail from a very extenlive work which I com- 
pofecl on earthquakes, but which having been loll by the 
burning of Cape Francois, I can only mention the principal 
obfervations, which may ferve as data to thofe employed in 
fimilar refearelies. 

i. Earthquakes are more ftrongly felt in all parts which 
front the welt, than in thofe which have a different fituation, 

3. The earthquakes felt in diftricts of great extent which 
face the north have never occafloned iliocks fufficiently flrong 
to throw down hdufes. 

3. DiItri6bs which face the fouth have frequently experi¬ 
enced thofe violent (hocks which occaflon great damage; but 
this fituation is lefs dangerous than that of ditindls which 
front the weft. 

4. Di ft riel 3 which look towards the eaft are fometimes 
fnbjedl to (light earthquakes. 
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iftes, the Great Antilles, and all the other extenfive ifiands 
of the globe, experience earthquakes in the fame manner as 
continents ; that is to fay, with more violence in the diftri&s 
which front the weft and the fouth, than in thofe which look 
towards any other quarter. 

6. Small iflands, in confluence of their ftnall extent, feel 
the effects of earthquakes almoftin an equal manner through¬ 
out all their parts : it is obferved, in particular, that the moll 
violent (hocks are always towards the weft and fouth. 

7. Parts of the earth confined between two feas, as the 
ifthmuses of Porto Bello, Suez, and feveral others, experi¬ 
ence the effects of earthquakes on the two oppofite fides. 

8. In a great extent of coaft which looks towards the 
north, when changes of direction occur fo as to look towards 
the weft, as that of the northern part of Africa towards Oran, 
or as that of the gulph of Marecaybo, earthquakes are accom¬ 
panied with peculiarities analogous to their pofition; that is 
to lay, thofe parts of the coafts which look towards the weft 
are fubje£t to very violent earthquakes. 

9. Small iflands lying to the weft or fouth of continents, 
or of other iflands much larger, experience very violent 
(hocks. Several iflands which were in this fituation have 
difappeared in confequence of violent earthquakes, by which 
they were fwallowed up in the fea. 

10. Atnona; the coafts which face the weft or the fouth, 
there are places where earthquakes are felt with more violence 
than in others: it is almoft always in thefe places that the 
moft violent (hocksJare repeated. 

11. Great earthquakes are almoft always preceded and fol¬ 
lowed, fome time before and after, by ftnall (hocks. 

12. Two earthquakes have often taken place on the fame 
day at two places at a confiderable diftance, and feparated 
from each other by fea or by intermediate lands which have 
not experienced the leaft (hock. 

13. Great earthquakes almoft always take place after long 
rains. 

14. Earthquakes have often been followed by malignant 
fevers and epidemical difeafes. 

15. Earthquakes are fometimes preceded or followed by 
hurricanes. 

16. We had a very violent hurricane at Cape Francois' 
about an hour before the famous earthquake on the 3d of 
June 1770. This hurricane came from the mountain called 
La Charboniere, more than 40 leagues diftant from the Cape. 
The earthquake overturned this mountain, fo that many of 
the inhabitants, negroes, and cattle, were (wallowed up. 

Y 2 17. The 
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17. The water barometer eftablilhed in my great meteo¬ 
rograph indicated on that day a depreffion of two inches eight 
lines: in general, it fell only two inches during the greateft 
variations. 

18. The ftorm experienced throughout the whole illand of 
St. Domingo in 1788, proceeded alio from the mountain De 
la Charboniere. This I afcertained in the following manner : 
A few days after the ftorm, having made a tour through the 
illand on a particular million, I faw in every place where T 
palled that the trees overturned by the hurricane were lying 
in the direction of radii proceeding from the fummit of the 
mountain to the different places which I vifited, though al- 
moft all diftant from its bale 13, 20, and 30 leagues. 

As certain winds occalion rain, while others occalion 
drought, it will be neceftary that I Ihould mention their 
meteorological effects, to be able to judge of the influence 
which they have on earthquakes and volcanoes. 

19. It is well known that when two contiguous parts of 
the atmolphere are of different denlities, the denfeft part, 
which confequently has the greateft elafticity, moves to¬ 
wards that which has the lefs, forming a current of air, 
which extends towards the fide where there is the lealt re¬ 
finance. 

20. The current of the trade winds at fea follows the 
courfe of the fun; but it changes its direction near iflands 
and continents. 

21. The eaftern part of the illand of St. Domingo receives 
the trade wind without changing its di reef ft on. 

22. The whole north coalt of the fame illand changes the 
direction of the trade wind; and, inftead of fuffering it to 
continue its natural courfe to the weft, attracts it, and makes 
it incline towards the land, to form a compound current pro¬ 
ceeding from north-eaft to fouth-weft. 

23. The weftern part, from Port a Piment to Port an 
Prince, attracts the air of the weft towards the eaft, in a di¬ 
rection altogether contrary to the trade wind, and to that of 
the eaftern part, or of Samana. 

24. The fouthern part of the fame illand attracts the trade 
wind, and makes it change its natural direction from eaft to 
weft, to form a current of air proceeding from fouth-eaft to 
north-weft. 

25. All changes which take place in regard to the current 
cA the trade winds arife, in all probability, from the fun dart¬ 
ing his rays in the folid parts of the illand, which imbibe 
them in the ratio of their denfities, and even of their colours. 

26. All 



On the Caufe of Earthquakes. 34I 

$6. All thefe warm bodies dilate the ambient air of the 
atmofphere by which they are covered. 

27. The vapours of the fea, being attracted around all the 
coafts towards the centre of the ifland, according to the 20th, 
21 ft, 22d, 23d, and 24th obfervations, produce an afcent of 
the clouds much more confiderable on land than at fea. This 
elevation of the vapours appears in a very remarkable manner 
in all the iflands of the torrid zone, when one is at the di- 
ftance of fix or eight leagues from them, and even more. 
Experienced mariners employ this indication fometimes to 
determine the proximity of land. 

28. All the different breezes here mentioned change their 
direction in the night-time : they decreafe in velocity from 
fun-fet to 9, 10, or 11 at night. After which a calm takes 
p ace for forne moments; the land wind then prevails during 
the whole night, in confequence of the condenfation of the 
vapours of the atmofphere, which being cooled, and acquir¬ 
ing gravity by the abfence of the fun, in their defeent expel 
the ambient air, which they prefs on all fides from the centre 
towards the circumference, that is to fay, from the interior 
of the ifland towards the fea: this is what is called the land 
breeze. 

29. Of all the breezes here mentioned, the eaft and north 
winds are more frequent in the countries of the torrid zone 
than thofe of the weft and fouth, except in the diftridts men¬ 
tioned in the 23d and 24th obfervations. 

30. The mountains form fo many dikes that oppofe the 
courfe of the clouds which are there accumulated, and, be¬ 
ing condenfed, fall down in rain on the fides and at the bot¬ 
tom of the mountains. 

' 31. The plains on the fide where the clouds are accumu¬ 
lated are fertile, and thofe on the oppofite fide are dry. Thefe 
mountains therefore divide thefe countries into two different 
climates. 

32. Earthquakes are much more frequent in arid countries 
than in diftridts watered by rain ; beeaufe, in all probability, 
the vapours of the interior part of the country are there col¬ 
lected, and proceed thither more than to thofe where the rains 
render the earth compadt. 

33. The faces of mountains which look towards the north 
and the eaft, are more cooled by the rains than thofe which 
look towards the fouth and weft. 

34. In the Spanifti plains, fituated in the centre of Saint 
Domingo, there are feveral infulated mountains, which, not- 
withftanding their fmall extent, exhibit the different tempe¬ 
ratures indicated around their fides by fliades of verdure ana- 

Y 3 logous 
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logous to the coolnefs or drynefs occafioned by thefe different 

pofitions, . v 
35. The mountains of countries fubjedt to great rains 

abound, in general, with very hard rocks which rife abrupt¬ 
ly; the places which are lefs fteep are covered with compact* 
red, black, and fat earth, which produces vigorous trees of a 
dark green foliage, loaded with creeping plants, and furrounded 
by herbaceous fhrubs, and heaps of manure arifing from the 
rotten leaves and trunks. , , 

36. The mountains of arid countries, being compofed of 
a great deal of light earth, are rounded at the fummits; they 
nave in general a more gentle declivity than thofe of rainy 
countries, and, when too rapid, fragments of them crumble 
down: the trees which grow on thefe mountains produce 
very hard timber, and fcarcely any creeping plants are found 
near them. 

37. The earth of mountains watered by rains being com¬ 
pact, as obferved in the 35th observation, does not permit 
the rain water to penetrate them ; it trickles down the fur- 
face, and flow's into the ravines, at the fame time that it falls 
from the heavens. 

38. The mountains in arid countries are in general co¬ 
vered with calcareous earth or chalk, and the fragments of 
other tender ftones mi^ed with the powder of dried vegetables, 
which altogether form a fpongy light earth. This earth is 
eafily penetrated by rain water, and it retains_it in the bofom 
of the mountains or of the eminences by which they are fur- 
rounded. This water efcapes merely by a flow filtration, 
which produces continual fprings that maintain the ftreams 
in the ravines; and thefe, in their turn, Supply the rivers that 
fall into the fea. It is for this reafon that thofe parts of St. 
Domingo towards the weft have more ravines and running 
ftreams than the northern and eaftern parts of the illand,. 
The cafe is the fame in the Great Antilles. 

39. The calcareous ftones found on the mountains of the 
weft part of St. Domingo exhibit the empty nefts of the po¬ 
lypes by which they were formed.' Thefe foffils are found in 
all the mountains of St. Marc and the Gonaives in fuch 
abundance, that when broken with a large hammer it is 
more difficult to find any- without the imprefiion of a madre¬ 
pore than thofe from which it is effaced *. 

40. In 

* To afcertajn with certainty whether thefe foflus have been left iti 
confequencE of the furiace of the fea becoming lower, I caufed a well to 
be dug at the bottom of a rock on a plantation which I had oppofite to tire 
Cape Town, in order to eredt there a machine I had conftrudted at a great 
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40. In the north-eaft part of St. Domingo it is obferved 
that the calcareous ftones of the mountains are very hard, 
and exhibit no traces of their origin : they mud be polifhexj 
before it is poffible to diftinguifh in them, as in other mar¬ 
bles of the fame kind, corals, • the polvpiers of madrepores, 
and the other chara&eriftie marks of calcareous ftones. 

41. The diftri&s which front the weft are thofe where 
volcanoes manifeft themfelves in preference to others. 

4a. Next to the diftri&s which front the weft, thofe which, 
look towards the fouth are thofe where fubterranean fires 
ofteneft produce volcanoes. 

43. Extenfive diftridts which look directly to the eaft have 
no volcanoes, unlefs a continent or large ifland be to the eaft 
of the place where they might manifelt themfelves. 

44. The volcanoes of Sicily, according to feveral obferva- 
tions made on different eruptions, feem to be only ramifica¬ 
tions of Vefuvius fituated to the liorth-eaft of 2Etna, Lipari, 
and the other fpiracles in the weftern part of the kingdom <Jf 
Naples. 

45. There are only two or three volcanoes in all thofe 
parts of the globe which are known, that incline towards the 
fouth-eaft: they are thofe of the ifland of Bourbon and of 
Xamtfchatka. 

46. In no part of the known world is there a volcano in a 
fituation that looks towards the north. 

47. Of the great number of volcanoes found in fituations 
looking to the weft, there are 43 in the courfe of 400 leagues 

expenfe, that pofterity might know it in a pofitive manner; but, being in 
hafte to fet out for France, in confequence of my being appointed a de¬ 
puty of the colony, and as my conftituents pretended that the afTembly of 
the ftates-general would be ended before fny arrival if [ did not fpeedily 
depart, I was obliged to leave this machine in May 1789, without being 
able to ftnifh it. It confifted chiefly of various movements which turned 
four large copper cylinders, each fix feet in height, with their floats and 
other apparatus, according to the form of my meteorographs, in order to 
mark the height of the tides each day, every month, and every lunar year 
for a century. 

The rifing and falling of the fea was to make the water enter and flow 
out by a canal a foot in breadth: a fmall aperture of fix lines only in dia* 
meter placed at the bottom of the well was to receive the water of this 
canal fp as to fuffer it to rife and fall only in a very gentle manner. A 
large float of coppef ' hermetically fealed was to ferve as a moving power 
to wind up this clock each tide by means of a-kind of fcapement. 

But unfortunately at the time the Cape was burnt my houie was plun¬ 
dered, and all the copper, iron, and fteel work of this machine were car¬ 
ried away ; fo that l have been told no veftiges of it are left. A large 
cheft full of manuferipts, the fruit of thirty years labour 151 the arts and 
fciences, ufcful to the colony, lhared the fame fate, 
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in the Cordilleras, which extend along the South fea from 
Chili to Panama. 

48. There are reckoned to be 30 or 35 volcanoes on the 
coaft of New Spain which looks towards the fouth-weft on 
the fide of the Pacific ocean. 

49. The volcanoes fituated on lakes or deep gulphs, and 
which have a narrow mouth, manifeft themfelves fometimes 
differently. That of the lake of Nicaragua is fituated on an 
ifland to the eaft of the iflhmus which feparates that lake 
from the South fea, or to the north-weft of the other parts 
of the continent, 

50. Volcanoes are more violent after long and heavy rains, 
than after and during the time of drought. 

51. When rain falls in an equal quantity on all the parts 
of a mountain, that which falls on the fummit muft naturally 
run down and penetrate very little into the earth; while the 
{ides receive not only that of the heavens, but that alfo which 
comes from the fummit. 

52. The fides of a mountain become plane in proportion 
as they become lower, and to their diftance from the fummit. 

53. The loweft parts of the fides of a mountain muft ne- 
ceftarily imbibe more wrater than the higher parts. The 
quantity imbibed muft be greater as the inclination of the 
fides decreafes in approaching the bafe. 

54. In the interior part of fteep mountains there muft be 
places to which the water cannot penetrate. Thefe places, 
in all probability, are thofe which approach neareft to the 
vertical line, proceeding from the fummit and terminating 
perpendicularly towards the middle of the bafe. 

55. If the filtration of rain water through the earth on the 
fides of mountains flops up the pores, and if the fubterranean 
vapours do not find room to efcape through thefe fides, they 
muft proceed towards thofe parts which approach the ver¬ 
tical line drawn from the fummit, which is the place where 
they can find a paflage by foaking through the pores of the 
dry earth which muft be there found. 

56. If gas and fubterranean fires are throw'n towards the 
axis of the mountain by the intermiftion of waters which 
flop up their other paftages, the elafticity of thefe fluids ac¬ 
cumulated at the centre muft neceflarily increafe. It appears 
that, from this obfervation, we may deduce the reafon why 
volcanoes often break out after long continued rains. 

57* Whether it be the decompofition of water, or any other 
caule, that makes the fire of volcanoes be difengaged, this 
fire muft neceffarily, as already faid, purfue that route where 

it 



On the Caufe of 'Earthquakes. 345 

it finds the leaft reftftance to its free paffage. It appears, 
then, that this route muft be that where the waters have not 
flopped up the pores of the earth. It is for this reafon, pro¬ 
bably, that volcanoes manifeft themfelves at the fummits of 
mountains. 

58. The crevices of volcanic mountains incline oftener 
from their centre towards the weft or the fouth than towards 
the other tides. It is always towards thofe parts that volca¬ 
noes throw out their lava. The reafon of this feems to be 
explained by the 31ft, 32d, 33d, 34th, 35th, and 36th ob- 
fervations, and in particular by the 37th and 38th. 

59- T he moft violent volcanoes almoft: always manifeft 
themfelves in the hicrheft mountains. 

O 

60. It would appear that the ice on the fummits of thefe 
mountains ought to fecure the earth found there from being 
penetrated by the fnow water which the temperature of the 
air may fometimes diftolve; and, as this temperature a6ts 
only on the furface of the fnow, the ice below ought to throw 
off that which is melted towards the fides where the declivity 
is, and by thefe means prevent the water from penetrating 
the earth of the furnmit to moiften that at the centre of the 
mountain. 

61. Volcanic mountains which are not very high, or which 
are not fttuated agreeably to the general pofition to which 
fuhterranean fires feem to proceed, have in general only 
weak volcanoes, which often in the end become extindf. 

62. Many of the extinguifhed craters have become lakes, 
or refervoirs of rain water, at the furnmit of mountains; 
fprings commonly manifeft themfelves around their fides, 
and ferve to fertilize the lands at their bottom. 

63. Hiftory makes mention of many lakes which have 
been formed by mountains being fwallowed up : all countries 
fubjebf to earthquakes have a great many of them. 

64. The earth has been feen to fwell up fo as almoft to 
form a hemifpherical mountain, and to burft fuddenly, with 
a horrid explofion, and leave nothing but a lake in the place. 

65. Many iflands have emerged from the fea: fome of 
thefe have exifted for a long time, others have gradually dif- 
appeared ; and fome, in confequence of a continual undula¬ 
tion, occafioned by fuhterranean fire, have difappeared after 
being flowly confumed. 

It is here proper to obferve, that all thefe events take place 
in continents or iflands the pofitions of which are analogous 
to thofe mentioned in the ift, 3d, and 9th obfervations. 

Though this memoir is only a very (hort extrabl from a 
manufcript loft during the troubles of the Cape, I think it 

my 
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mv duty to publifh the moft ftriking parts of that wbrk Which 
my memory has enabled me to preferve. It is poffible that 
among thefe obfervations there are fome particulars which 
require to be re<5tified : but I fhall leave to thofe who may b'e 
defirous of employing their time on ftmilar rel’earches to exa¬ 
mine them with attention, and to increafe the number fo as 
to form a complete work founded upon facts. 

LVIII. Obfervations on an Optical Phenomenon produced by 
Moon-light in the'Vapours of the Atmofphere. By Profeffor 
Wrede *. 

_AlBOUT fifteen minutes paft ten at night on the 14th of 
December 1800, I obferved above the horizon of Joachims- 
•thal, in the Ukermark, a very fingular kind of reflection of 
the rays of the moon’s light, and fuch as I had never before 
obferved. The temperature of the air, in confequeiice of a 
thaw, was extremely moderate, and towards the fouth and 
weft the fky was perfectly ferene, fo that ftars from the flrft 
to the third magnitude, notwithstanding the great fplendour 
of the moon’s light, could be clearly diftinguifhed on the blue 
ground of the atmofphere. Towards the eaft and north, 
however, it had a milk white colour, and there appeared 
near the horizon in the north-eaft Quarter a few ftreaked 

i 

clouds, which the common people generally confider as an 
indication of wind. But thefe as well as the other cloudy 
parts were fo tranfparent that feveral of the circumpolar ftars, 
fuch as the Great and Lefs Bear,Cepheus, and Caffiopeia, could 
be obferved. The lower parts of the atmofphere, as well as 
thofe ftrata in which the above clouds floated, appeared on 
the fir ft view to be entirely at reft. The moon feemed to be 

J 

nearly in the weft-fouth-weft quarter, and was fo brio-lit that 
the fpots of her illuminated fide could be eafily diftinguifhed. 
In regard to her aftronomical pofition flie was near the ftar nr 
in the eaftern band of the Fifh, a little to the weft of Mars, 
and much further from Jupiter. In this pofition fhe was 
furrounded by two very eccentric rings, the 1 mailer of which, 
being concentric, had the form of an ellipfe; but the larger 
was circular, as reprefented in the annexed engraving, 
(Plate VIII.)—The principal axis of the ellipfis lay fouth 
and north, and the conjugate axis eaft and weft. It was 
interfered in the former direction by the eccentric circle, 

* From Der Gefdlfcbaft Nativ/orfchcnder Freundc Berlin Neue Scbriften> 
vol, iii. i3oi. 
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which at the fame time paffed apparently through the middle 
of the moon, and its centre lay to the eaftward in the zenith 
of the obferver near Capella in Auriga. The extent of this large 
circular ring, the apparent thicknefs of which was fcarcely 
equal to the half of the moon’s diameter, covered about the 
following places of the heavens: The band of the Fifh, the 
head of Andromeda, a part of Frederick’s Glory and the Dra¬ 
gon ; the feet, of the LefTer Bear, Alioth in the tail of the 
Great Bear, the Small Lion, and the neck of the Large Lion, 
fo that Kegulus flood about two or three of the moon’s dia¬ 
meters without the circle. It then proceeded between the 
Crab and the Water Serpent, above the Unicorn, under 
Orion’s belt, above the Brandenburgh-Sceptre, Eridauus, 
George’s Harp, and the Whale’s Back, to the band of the 
fifh. I he elhpfe extended, according to its greater diameter, 
from the flar 0 to the northern arm of Andromeda, to the 
ftar r in the Whale, and then ran eaft above the tail of Aries, 
fo that Mars was included by it near of that confiellation: 
on the weft fide it extended nearly to the equinoctial colure; 
on the fouthern and northern edges the ellipfis appeared to 
be double, and fometimes triple. There were leen here pale 
finning rings in pairs, one pair of which had a greater tranf- 
verfe axis, and the other a fmaller, than the principal ellipfis. 
The latter was the cale, in particular, towards the end of the 
phenomenon. It fometimes appeared as if the two exterior 
rings formed a particular ellipfis, which was concentric with 
the principal one, but which had a fmaller conjugate axis, 
and interfered the bright, luminous, elliptical ring in four 
places. Where the latter was touched by the circular ring 
there appeared two ftriking parafelena, the northern one of 
which, about eleven o’clock, exhibited a few faint prifmatic 
colours; but the fouthern one did not difperfe the light in the 
fame manner, only that at its circumference it had a fome- 
what yellowifh white appearance. The points where the 
falfe ellipfis interfered the large circular ring, did not exhibit 
the final left appearance of prifmatic refraction. The proper 
elliptical ring from the moon towards the north-weft was 
very ill defined, and fcarcely uninterrupted; and this was 
the cafe alfo with the large- ring towards the neighbourhood 
of the Unicorn, where there were fewer vapours, and where 
the iky towards the horizon was perfectly ferene. In other 
refpebts, both rings appeared very diftindl, and of a white co¬ 
lour ; but this charabfter was loft by the large one within the 
ellipfis, and the nearer it approached the moon, which over¬ 
powered and obfeured it by her fplendour. At this place, 
alfo, its thicknefs appeared to be as great as in the neighbour-, 

hood 
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hood of the Unicorn: in other places it was quite uniform. 
The elliptical ring towards the call exhibited a very white and 
thicker part, which became deranged, and no longer coincided 
with the ellipfe the nearer the phenomenon approached to 
its end. This happened a few minutes paft eleven o’clock, 
after both the ring's had loft their colour, and when the moon 
began to be furrounded by a yellow nimbus. At twenty mi¬ 
nutes paft eleven both the circle and ellipfe had difappeared; 
but the nimbus around the moon had fb increafed, that, ac¬ 
cording to the eye, it was equal to fix diameters of the moon, 
or about three degrees. The vapours in the atmofphere were 
at this time no longer diftributed in an uniform manner, but 
thrown together in maffes of different denfities, vtdiich formed 
regular clouds, and in which fome motion was obferved. Nei¬ 
ther fnow nor rain, however, followed, but the weather as well 
as the temperature of the atmofphere continued the fame. 
About eleven o’clock the following evening a little cold vain 
fell; but the drops were exceedingly fine, and it did not long 
contin ue. 

Having finifhed the defcription of this phsenomenon, it 
might naturally be expedited that 1 fhoukl give fome explana¬ 
tion of the caufes which produced it; but I have not fuffi- 
cient confidence in my own abilities to undertake fo difficult 
a talk. As far as can be deduced from the principles of 
optics and the dodlrine of light, it may be afcribed to fome 
infulated clouds of different thicknefs and denftty, or to fe- 
veral ftrata of clouds lying near and above each other.- The 
phenomenon of the parafelena, where both rings apparently 
interfedted each other, gives us reafon to conjecture that they 
adlually cut each other; and that therefore we may admit 
as the caufe the firft cafe, that is to fay, one fingje ftratum of 
clouds of unequal thicknefs and denfity. It is not improbable 
that, in regard to the elliptical ring, the cafe was the fame as 
with the lenticular elevations in common window glafs, 
which diftort objedfs, extend them in length, and give to 
round things an elliptical form. But, in my opinion, it is 
more difficult to explain why the larger ring was perfectly 
circular, and appeared fo eccentric; why the image of the 
moon lay at the end of the radius in the periphery. It is 
very probable, as has been already remarked by various ob- 
fervers, that during this phsenomenon there were in the thick 
vapours of the atmofphere feveral hollow cones or funnels 
which, bordering on the bafis of the image, formed feveral 
rings; for the latter occafioned, in the places of interfeClion, 
an appearance of the prifmatic colours. Should this con- 
jedlure be agreeable to truth, the higher geometry, and paf- 

5 tieularly 
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ticularly the dodfrine of conic fedfions, might be employed 
for explaining fimilar phaenomena. But refpedting this point 
time mu ft determine. 

But that the above obferved pbaenomenon may in fome 
meafure be ufeful to meteorologies, I (hall here add a few 
remarks. If we -eftimate the tranfverfe diameter of the el- 
lipfe at 6o\ and the diameter of the circular ring at more 
than 1200, it muff be admitted that the whole phaenomenoji 
was at no great height in the atmofphere, elfe it rauft have 
comprehended fewer of the conftellations: the vapours in 
which it appeared floated therefore in a very low fituation, 
and near the obferver’s horizon. It thence follows, that this 
phsenomenon could be vifibie to no other perfon, unlefs he 
had the fame ftratum of clouds over him, and beheld the 
moon through it; and it is probable that the phenomenon 
might have remained unnoticed had the obferver been a 
mile towards one fide from the pofition in which he then 
flood. We may admit, not without reafon, that all fuch 
circles with which the fun and moon are fometimes fur- 
rounded are not at a very confiderable difiance from the fur- 
face of the earth, and therefore are not vifibie in a greater 
extent than 40 or 30 miles. If the higheft clouds over the 
fea can be feen only at the diftanee of about 20 geographical 
miles above the horizon, how much more mutt a pheno¬ 
menon which takes place in far lower diftridts of the atmo¬ 
fphere efcape the notice of different obfervers whofe pofitions 
are at a great diftanee from each other, and particularly 
when its vifibility depends on the angle under which an objedf 
mutt be viewed to obferve that peculiar image which is pro¬ 
duced ! We never fee the rainbow in a cloud, or rather in 
the falling drops of rain, when the fun is either too high or 
too low. In the high Alps of Swifierland it fometimes hap¬ 
pens, that inftead of a bow there is feen a complete circle of 
the prifmatic colours in the drops precipitated from the at¬ 
mofphere. In the fame manner, the vifibility of various 
other phaenomena in the atmofphere depends on the point 
of fight which is favourable for the obfervation. We there¬ 
fore ought not to aftert that fuch or fuch phaenomena feldoni 
occur; we ought rather to fay that they have been feen by 
individual obfervers, and in particular geographical points of 

fight. 
I ftiali embrace this opportunity of making fome obferva¬ 

tion s on an aftertion which appeared in one of the public 
journals of laft year. Speaking of a rainbow produced by-' 
moonlight, which was obferved on the 5th of September3800 
from the obfervatory of Gottingen, the account concluded 
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with afferting that this very rare phenomenon had been ob~ 
ferved fince the period of Ariftotle only eleven times, and in 
Germany only once, by Weidler, in 1719 i can, however, 
produce two inftances of a lunar rainbow feeil in Germany. 
In the year 1799 or 1798 I obferved in Pomerania, at a vil¬ 
lage in the neighbourhood of Wallin, a rainbow of this kind, 
even though the moon was not full. If my memory does 
not fail me, it was then a mild harveft evening, and at moil 
only eight o’clock. The Iky was pretty clear, and the moon 
was about 30 or 40 degrees above the horizon towards the eaft. 
Towards the weft I obferved a cloud at about the fame height, 
and in this was feen the rainbow, the colours of which were 
exceedingly lively. Its ends only were pale, and very faint. 
It was larger than a quadrant, but did not form a complete 
femi-circle. The livelinefs of the colours did not long con-, 
trnue after it was firlt obferved ; for a weft wind drove the 
cloud before it, and a finail fhower fell. In the month of 
October 1798, about eleven at night, I faw a feeond lunar 
rainbow, during a (bower, in a field of Joachimfthal. The 
moon was in the eaftern quarter, and at a coniiderable eleva¬ 
tion. The extent of this rainbow was about 180 degrees, 
and it flood with both its-extremities on the ground. Its 
colours, however, were exceedingly faint; but the refraction 
was fo apparent, that a feeond pale rainbow was obferved 
near to it. 1 have mentioned thefe two'observations to (how 
that it is improper to fay that thefe phenomena feldom oc¬ 
cur; we ought only to fay that they have been feldom deli¬ 
neated and made known. If the friends of natural philofophy 
could make obfervations in every place where fuch phamo- 
rrtena/jepur, or were thole feeil by accidental obfervers, who 
often, through-indifference, confider fuch things as hardly 
Worth notice, communicated to them, there is no doubt that 
my affertion would be confirmed. 

LIX. Note upon a peculiar Vegetable Principle contained. 
. i n CoJJ }e. By Richard. Chenevix, .E/y. & 

M. R. L A.* 

In a veffel calculated to confine the vapour of water, I 
heated a confiderable portion of that liquid upon about a 
pound of raw coffee imported dire&Iy from -Martinioo, and 
of the qualities of which X was well affured. I then filtered, 
the liquor, and reduced it nearly to dry nets, in a glafs eva- 

* Communicated by the Author. 
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porating difli, at a gentle heat. By this means I obtained a 
final 1 quantity of a clear yellow refiduum like the molt tranf- 
parent horn, and of the confidence of honey. This refiduum 
did not deliquefce, or feem to be fubjedt to change, by expo-, 
lure to the atmofphere. It was foluble in alcohol. It did 
not manifeft either acid or alkaline properties. By fome ex¬ 
periments 1 perceived it to be a fubfiance differing effentially 
from all the vegetable principles with which I was acquainted; 
and, finding that I could obtain it pure by the method which 
Prouft ufed to procure tannin, I proceeded in the following 
manner: 

I poured a folution of muriate of tin into fome water which 
had been made to boil upon coffee, and obtained a precipi¬ 
tate, which I colledled upon a filter, and wafhed. I then 
put it into water, and caufed a current of fulphuretted hydro¬ 
gen gas to pafs flowly through the liquor. By this procefs the 
oxide of tin combined with the fulphuretted hydrogen gas ; and 
the fubfiance originally contained in the coffee, but which, 
as I (hall immediately fliow, had combined with the metallic 
oxide, was.di(engaged, and remained in the liquor; while 
the hydrogenized.fulphuret of tin was precipitated. It then 
remained only to evaporate the liquor to obtain the vegetable 
principle. In this fiate it exhibited nearly the fame appear¬ 
ance as before it had been combined with the oxide of tin $.1 
but feemed of a lighter colour, and more clear and tranf- 
parent; being freed, as I fuppofe, from all extractive or 
other matter. 

Imagining it now to be fufficiently pure, I diffolved it in 
a.very frnall proportion of water, and examined it chemically. 

The. folution was of a bright horn colour, and had a bitter 
tafte, though not unpleafant. It was neither acid nor alka¬ 
line. 

Solutions of potafii, of foda, or of ammonia, poured into 
the liquor, changed its colour to a bright garnet red. 

Nitric acid produced a fimilar effeCt. 
Very concentrate folutions of the alkaline carbonates did 

not caufe a precipitate, as in a folution of tannin. 
Sulphuric acid became of a dirty brown colour with the 

folution; but no other change was apparent, 
-With muriatic, phofphoric, and the vegetable acids, there 

was no change, even of colour. 
With muriate of gold, of platina, of copper, there was 

not any change, but what would naturally refult from a 
mixture of the colours of both liquors. 

With any folution of iron, in which there was not excefs 
' Z of 
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of acid, the liquor palled to a beautiful green ; and, if it was 
concentrate, there was a green precipitate. Salts formed of 
the red oxide of iron fucceeded the beft; and the reciprocal 
action of this principle and iron is almoft as delicate as that 
of either gallic acid or tannin, and iron. 

With muriate of tin, there was a very abundant yellowiffit 
precipitate, which was a combination of the new vegetable 
principle, with oxide of tin. Both this precipitate and that 
with iron are foluble in all the acids, and the liquors lofe their 
colour. 

Lime water did not caufe any precipitate in this liquor, 
nor did ftrontia water. Barytes water gave a fawn-coloured 
precipitate. With lime water, tannin gave a blueifh green 
precipitate; and nearly the fame with flrontia water, as alfo 
with barytes water. 

A folution of animal gelatine did not give any precipitate 
with this vegetable principle. The effedt of tannin upon 
gelatine is well known. 

By the above experiments it appears that this principle 
bears fufficient characters to diftinguilh it from tannin, or 
any other vegetable principle with which we are acquainted. 
The onlv property which it poffeffes in common with tannin, 
is its affinity for oxide of tin ; while it is clearly ditlinct from 
tannin in every other refpedl. 

It is evident that coffee before it is roafted does not con¬ 
tain tannin. A folution of gelatine poured into a decoction 
of roafted coffee, gives, however, an immediate precipitate; 
and this precipitate is the combination of tannin with gela¬ 
tine. Meffrs. Prouft, Seguin, and Davy, have obferved that* 
heat develops the tanning principle in many vegetables. In 
a commercial point of view, it would be effential to examine 
whether thole vegetables are not fuch as, before being heated, 
contain this new principle. Although I did not perceive 
that the principle, when infulated from the entire vegetable, 
was converted by heat into tannin, yet the prefence of the 
other component parts of the vegetable may influence the 
diftribution of elements in fuch a manner as to produce com¬ 
binations different from what the feparate principles would 
afford. 

I have not had an opportunity to look for this new prin¬ 
ciple in other vegetables. 

LX. J3/V 

1 
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LX, Biographical Account of Joseph de Beauchamp, 
the AJlrono?ner, By De Lalande, 

j OSEPU DE BEAUCHAMP was born at Vezoul on 
the 29th of June 1752. In 1767 he entered into the order of 
the Bernardins, of which his uncle Mirandeau had a regular 
abbey. The latter having been appointed bifhop of Babylon, 
in 1774, defined his nephew to participate with him in his 
functions, and fent for him to Paris that he might fit him- 
felf for that purpofe by ftudying the Arabic, theology and 
medals, of which the-bifliop was exceedingly fond. Young 
Beauchamp, who had a decided tafte for the fciences, attended 
the College de France, and made a rapid progrefs. I feconded 
his turn for aflronomy by (bowing him how ufeful he could 
be to us in Afia. In 1780 he made it his chief fludy, and 
was of great fervice to us. Soon after he fet out for the Eaft, 
and on the 15th of September 1783 arrived at Aleppo with 
his uncle, who was not able to continue his journey. Young 
Beauchamp, therefore, proceeded alone to Bagdad to dif- 
charge the£pifcopal functions. 

In 1781 I obtained from the minifter of the marine in- 
ftruments which I fent to him, and which he employed with 
great advantage. An account of his journey from Aleppo to 
Bagdad was publiflied in the Journal des Savans for 1784: 
his obfervations made at Bagdad, and fome notices refpe&- 
ing the Turks and the Arabs, may be found in the fame 
work *. In the month of January 1784 he fet out for Baf- 
fbra: a chart of the courfe of the Tigris and the Euphrates 
from Diarbeker to the Perfian gulph, that is to fay, for an 
extent of 300 leagues, which he conftru&ed on that occafion, 
is in my poffeffion; and I publifhed a (hort account of this 
journey in the Journal des Savans for 1785 t. The different 
volumes of this journal, as well as the Memoirs of the Aca¬ 
demy, contain a great many obfervations made by Beau¬ 
champ ; fuch as the paffage of Mercury over the fun’s dilk, 
May the 4th, 1786 J. 

I have alfo a map of the country round Babylon which he 
eonftru6ted. He brought to the abbe Barthelemy drawings 
of monuments, infcriptions, and medals, found at the antient 
Babylon, as well as Arabic manufcripts. In his firft jour¬ 
ney, having embarked on board a fmall Arabic velfelj it was 

Journal des Savans 1784, p. 332 and 470. 
f For the month of May, p. 246 and 285. 

+ Journal des Savans 1787, p. 361. For an account of the eftablilh- 
ment of his observatory fee p. 301 and 498. 

Vol, XII. No. 48. Z overtaken 
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overtaken by a calm at fea, and, being fliort of water, he, 
was expofed to the fcorching heat of the tropical fun for forty- 
eight hours without a drop of water to cool his mouth; in 
confequence of which he was feized with a violent fit of ill- 
nefs on his return to Bafibra. 

In 3787 I induced him to undertake a journey to the Caf- 
pian fea, to fettle the queftion in regard to its fituation, and 
to determine the longitudes in that part of Perfia, in re¬ 
gard to which there were from five to fix degrees of un¬ 
certainty. The refult of his obfervations I publifhed in the 
Memoirs of the Academy for 1787. During this journey he 
was maltreated and plundered, and he was thrown into a 
fever which lafted eighteen months. He however conflruCled 
a chart of his route, which Baron von Zach has publifhed. 
He obferved an eclipfe of the moon at Cafbine on the 30th 
of June 1787: it was one of the mofl important ever ob¬ 
ferved. He returned from his Perfian voyage to Bagdad on 
the 14th of January 1787 *. 

Obfervations of Mercury, which are fo rare in France, 
were among thofe things which I had particularly recom¬ 
mended to him; and he did more in this refpeCl than all the 
European aftronomers together, and than was ever done fince 
the origin of aflronomy: he law Mercury nearer the fun than 
was ever before obferved. I publifhed feveral of his ob¬ 
fervations in the Memoirs of the Academy; and to him I 
was indebted for the principal affiflanee I received in con- 
flruCting the tables which I publifhed of that planet. He' 
obferved alfo fome flars which could not be feen at Paris ; 
and his manufcripts which he left to me will furnifh a fup- 
plement to the itnmenfe collection of liars I have publifhed 
ill the Hijloire Celefte, 

Baron von Zach, in his excellent journal, has made fre - 
quent ufe of Beauchamp’s obfervations; and he eaufed to be 
engraved for it his map of Perfia. Beauchamp had under¬ 
taken a general review of the heavens to rectify the pofitions 
of the liars, and he had afeertained that of feveral thoufands, 
when he learned that the department of the marine had with¬ 
drawn the annual gratification of 2000 livres which he en¬ 
joyed, and without which he could not fubfifl at Bagdad. 
He therefore left Bagdad on the ifl of December 1789, and 
arrived at Paris on the 3d of September 1790. 

In 17-91, and the following years, I did not ceafe to folicit 
the miniflers of the National AfTembly that he might be fent 

. * An account of this journey to Perfia may be found in the Journal des 
Say am for January 1790, p. 726. For his notes on the Babylonian antir 
*juitits fee the Journal for 1790, p. 796. 
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hack to Bagdad to refume his obfervations. In the month of 
February 1795 I obtained from the Convention, through the 
means of Gregoire, an indemnification for him; and on 
that occafion Beauchamp faid, “ I fee that you draw upon 
me a bill of exchange which I can pay only in Turkey. I 
fhall therefore fet out; but if any misfortune befalls me you 
muft remember my devotion to you and to aftronomy/’ He 
indeed quitted, with fome degree of regret, a country and 
family which he loved, and by which he was beloved. But 
it was not till the 3d of March 1795 ^ obtained, by the 
aid of C. Volney, his nomination to the confulfhip of Maf- 
cate, in Arabia. He came to Paris on the 27th of March, 
but was obliged to proceed to Italy to procure a fhip bound 
to Conftantinople: he encountered various impediments, and 
in the month of April 1796 was ftill in Italy. He at length 
fet out, went to make fome obfervations in the Archipelago, 
and did not arrive at Conftantinople till the 22d of Novem¬ 
ber 1796. Towards the end of May 1797 he undertook a 
journey from Conftantinople to Trebifonde, which was of 
great importance to geography, as he rectified the charts of 
the Black fea, which were exceedingly erroneous. On the 
9th of December the fame year he returned from the Black 
fea, and made preparations for proceeding to Mafcate; but 
the war rendered this voyage dangerous and ufelefs. 

In the month of March 1798 he was fent to Egypt till he 
could find an opportunity of proceeding to Mafcate, and, to¬ 
wards the conclufion of that year, offered to Bonaparte to go 
as a negotiator for peace to Conftantinople; but he was ar- 
refted as well as all the other French, and remained three 
years in confinement. 

Being at length fet at liberty, in confequence of the peace, 
he quitted Conftantinople on the 23d of September 1801, 
though ftill indifpofed, and had fcarcely arrived at Nice 
when he expired on the 19th of November. A few days be¬ 
fore, he had been appointed by the firft: conful commiflary- 
general at Lifbon; and he lived long enough to learn that 
this diftinguifhed mark of favour had been conferred upon 
him. > 

Few men have employed the fhort courfe of human life 
to fo much purpofe. Beauchamp pofteffed knowledge and 
merit of various kinds: the duties of religion were not neg¬ 
lected by this philofopher, and the congregation of the Pro¬ 
paganda at Home teftified its fatisfa£lion with the zeal he 
had difplayed in his apoftoiic fun6tions. I requefted his 
tmcle to endeavour to procure for him the reverfton of his 
bifhopric, which he prorniled to do; but he died in 1798 in 
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the hofpital of incurables, after having interfered, to no pttr* 
pofe, in the epifcopal revolution. 

Never was aftronomer expofed to fo many hardlhips in 
making obfervations. By the exceffive heat of Bagdad he 
was reduced fometimes to a ftate of the greateft debility, and 
his laborious and dangerous journeys always brought on fevere 
illneis. He died a victim to his zeal; and it increafes our re¬ 
gret, that the number of the martyrs to aftronomy is already 
fo great. [The annexed engraving reprefents Beauchamp in 
his Arabian drefs.] 

LXI. Notices ref petting New Books. 

Ausfuhrliche Gefchichte der Theoretifch Vraktifchen Uhrma- 
cberkunjl, &c. A Hiftory of Clock- and Watch-making, 
both Theoretical and Pra&ical, fince the earlieft Method 
of dividing the Day to the End of the 18th Century* By 
I. H* Moiuz Popee, 1801. 8vo. 564 pages. 

[Concluded from p. 276.] 

yin. Further p rogrefs of the theoretico-prattical part of 

clock- and watch-making till the end of the 18tb century.—In 
order to render theofciUations of the large clocks ifochronous, 
Huyghens invented the cycloidal plate ; and De la Hire allures 
us, that this cycloidal pendulum clock, though often com¬ 
pared with the motion of the fixed liars, did not differ in 
eight days but a few feconds from the mean motion of the 
fun. But Huyghens himfelf foon found that the plate could 
not be made in a cycloidal form, and that the lilken threads 
by which the pendulum was fufpended did not anfwer the 
purpofe, but that a pliable fpring could be ufed in their Head. 
He then invented, for the purpofe of more perfect regula¬ 
tion, that lingular pendulum called pirouette, which has a 
cruciform motion. This, however, was alfo rejected. About 
the end of the 17th century, Derham and Hook conceived 
the idea of making the pendulum fwing in fmall arches, and 
applying heavy lenticular weights. This method was adopted 
by Le Bon and De Rivaz at Paris, and by Clement in Lon¬ 
don, who alfo invented the fo called Englilh pallet. The 
author here gives an account of the difcovery, that the 
pendulum does not every where vibrate with the fame velo¬ 
city, its vibrations being quicker near the pole and llower 
towards the equator; on which account, clocks that go well in 
one place alter their rate of going when.brought near to the 
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pole or the equator. He alfo mentions the difadvantages at¬ 
tending the flopping of the balance-wheel in watches; and 
relates what Sully, Hook, Hautefeuille, and Du Tertre, in¬ 
dividually did to obviate this flopping; and alfo the experi¬ 
ments of Le Roy, Tompion, Flameville, and Facio, in this 
refpeCL Berthoud taught the method of cutting the teeth 
in the balance-wheel mathematically. John Prier of Lon¬ 
don, and Samuel Anguilins, a Swede, made refearches alfo 
on the fame fubjeCL The author mentions alfo Schott’s pro- 
pofal in regard to moderating pendulum clocks, as alfo thofe 
of Du Tertre and Le Roy. The recoil fcapement, invented 
by Clement in 1680, was changed by Graham for a dead 
fcapement, according to which the fcapement-wheel at each 
fall of the pallet remains at reft. Graham alfo made the 
fcapement in watches to reft by means of the cylinder and 
pallet-wheel; by which the fri&ion was leflened, and the 
machinery rendered fitter for greater and eafier vibrations. 
This fcapement, however, requires oil, which is often hurt¬ 
ful. In order to leffen friction ftill more with the dead 
fcapement, Berthoud improved an invention of Mudge, which 
eonfifts in this, that the balance-wheel is not checked by the 
balance itfelf, but by a particular catch which the balance 
lets loofe, by which means the balance continues its ofcilla- 
tions while the wheel is retained by the catch. The balance 
makes two vibrations, one forwards and another backwards, 
fo that the tooth brought to reft is fet free at the fecond vi¬ 
bration. This kind of fcapement, which is a ftriking proof 
of human ingenuity, is called the free. The author here 
defcribes, in an interefting manner, the different kinds of 
free fcapements invented by Magellans, Platier, Rendal, Ro¬ 
bins, Grant, and Breguet. From the end of the 17th cen¬ 
tury, celebrated mathematicians employed themfelves in en¬ 
deavouring to difcover a general theory for all the parts of 
watches, of which the author gives a particular account. 
Another difficulty to be overcome in regard to clocks and 
watches, was the influence which heat and cold has upon 
the expanfion and contraction of metals, and which alters 
the motion of the whole. Graham is confidered as the firft 
who made experiments with a view of freeing the pendulum 
from fuch changes. He firft conceived the idea of making 
pendulums of ebony, fir-wood, walnut-tree, &c.; but found 
that the moifture of the air produced other inconveniences. 
Experiments of the fame kind were afterwards made by Ma¬ 
gellan, Fontana, Ludlam, Sehroter, Croftwaite, and Kohler. 
Graham next conftruCted a pendulum of an iron tube, which 
was filled to a certain height with quicklilver. Troughton, 
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inftead of an iron tube filled with quickfilver, employed on® 
of glafs, having at the end a bulb like the tube of a ther¬ 
mometer. But ffcill happier was Graham’s idea, to conftruft 
a pendulum of feveral rods of different metals, fo combined* 
that the expanfion of the one fhould be fully compenfated by 
the contraction of the other; and this gave rife to the grid¬ 
iron pendulum. Before Graham, however. Short, Caffini, 
and Ellicot had entertained a fimilar idea of a compound 
pendulum ; and the plan of a gridiron pendulum was firft car¬ 
ried into execution by Harrifon in the year 1726. The au¬ 
thor, here gives a defcription of the pendulums propofed by 
Graham and Harrifon; and mentions the experiments of 
Berthoud, Grenier, and Syffert, for improving them. He 
fpeaks alfo of Eilicot’s lever pendulum, Grenier’s lever pen¬ 
dulum, and the pendulum with the final! gridiron; as alfo 
Rivaz’s tubular pendulum; and the fimpleft compenfation 
pendulum of all, invented by Faggot, a Swede, about the 
year 1740, and which Schmidt the watchmaker, of Stettin, 
has lately employed with much ingenuity. The higheft de¬ 
gree of perfection, however, to which watch-making has at¬ 
tained, is in the conftrudion of the nautical time-keepers, 
for the invention of which large premiums were offered in 
England, France, Holland, and Spain. Huyghens and 
Sulley made attempts for this purpofe, but they were not 
attended with fuccefs; and the ingenious propofals of Leib¬ 
nitz were not found fufficient. Harrifon’s firft time-keeper, 
which he prefented to the Royal Society in 1736, was regu¬ 
lated by balancing rods placed crofswife over each other, with 
circular fprings at the ends, which refted againft two plates, 
which by the dilatation of the circular fprings, in confluence 
of heat, feparated, and on their contraction by cold approached 
each other. The friction alfo was leffened, and the time¬ 
keeper was fufpended like the mariner’s compafs. In a voyage 
of twelve weeks, the error in going amounted only to 36 fe- 
conds. A fecond one, eonftrudted in 1749, which was 
fmaller and more convenient, furpaffed the firft. To a 
third, conftructed in 1753, he applied a balance with a fpiral 
fpring, and a compenfation rod of brafs and fteel. In 1761 
he conftrinSted a fourth, which, on a voyage of experiment 
that lafted 81 days, erred only 1 minute 54f feconds. A 
fifth, finifhed in 1764, erred only 54 feconds in fix weeks. 
Dr. Mafkelyne, however, to whom it was afterwards re¬ 
ferred for trial, did not give fo favourable a report of 
it. Berthoud and Le Roy made attempts alfo to conftrudt 
time-keepers; but the firft were not fuccefsful. In the year 
1741 Le Roy’s time-keeper, which in fix weeks erred only 
half a degree, was preferred to that of Berthoud, which in the 

fame 
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fame time erred 34 minutes 36 feconds. The author gives 
an account alfo of Rivaz’s experiments. The time-keepers 
of Arnold, Rendal, and Mudge, were found to be exceed¬ 
ingly correct. Mudge conftriufted only three; the fir ft of 
which was tried, in the year 1774, by Dr. Mafkelyne, 
Hornfby, Count Bruhl, Von Zach, and Campbel. The 
other two were tried by Dr. Mafkelyne in 1777. One of 
•them, in the courfe of 93 days, was found to have exceeded 
the mean time by only 1 minute 1*8 fecond. It fhowed the 
longitude between London and Oxford within i*6 fecond. 
The balance vibrated altogether independent of the wheel- 
work, and always received from the moving power a new 
impulfe, which at each vibration was uniform. The balance 
had two fpiral fprings, which produced a very uniform ahtion. 
Befides this, the machine was furnifhed with a compenfation 
balance. In imitation of the nautical time-keepers, pocket 
chronometers were conftruhled. Thefe ferve for determining 
the geographical longitude at land. In thefe the free fcape- 
ment of Mudge is employed. Emery, an artift from Neuf- 
chatel, made the firft, which, after a paffage of four weeks, 

.gave the longitude of St. John’s, Newfoundland, correht 
within fix feconds. Another, conftru£ted by Mudge, in a 
voyage of 14 weeks, erred only 17 feconds. Mudge never 
made but two pocket chronometers. Arnold made above 
900, of various conftruhtions. His chronometers of the beft 
kind, with gold cafes, coft 120 guineas, with filver cafes, 100. 

In the year T500 the art of clock- and watch-making in 
Germany became a particular branch of bufinefs. The author 
here gives an hiftorical fketch of the origin and progrefs of 
watch-making in Swiflerland from the year 1679 t0 *5® pre- 
fent time, particularly in Neufchatel and Valengin, which 
will be read with great intereft. In both thefe diftrihls there 
are at prefent 3634 clock- and watch-makers. One Abra¬ 
ham Robert invented there an inftrument which ferves for 
adjufting the teeth of the wheels and pinions. The fame 
artift conceived the idea alfo of a dead fcapement. Perrelet 
invented the inftrument for placing wheels ftraight; and Re¬ 
corder watches, which wmd themfelves up. The moft ce¬ 
lebrated watch-maker in Chaux de Fond, where there are 
above 400, is James Droz, who has obtained great celebrity 
by the conftruhlion of fome very curious automata. 

XI. Machines moved by clock-work.•—Under this head the 
author defcribes, with great minutenefs, all thofe works moved 
by clock-work which are not employed for meafuring time. 
The reader will here fee, with pleafure, how much can be 
produced by human ingenuity; but it is not poffible to give 
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a proper idea of it in an extract. We {hall only obferve that 
the author here gives an account of planetariums; the mod 
remarkable town clocks by Hahn, Mollinger, Dienel, and 
the works of Jacob, the celebrated Huttig, a weaver of 
Bunzlau, and of Droz; alfo the automata of Vaucanfon, &c. 
together with way wifers, pedometers, and other objects of the 
like kind. 

X. Bibliography of clock- and watch-making.—The author 
under this head mentions not merely the titles of books, but 
gives an extract of their contents with critical remarks. 

LXII. Proceedings of Learned Societies • 

ROYAL SOCIETY OF LONDON. 

Th E following letter from Baron von Zach to the pre- 
lident Sir Jofeph Banks, contains fome interefting informa¬ 
tion refpe&ing the planet Ceres Ferdinandea. 

DEAR SIR, Seeberg Obfervatory near Gotha, Feb. 20, 1802. 

I had the honour to fend to you my obfervations of the 
new planet Ceres Ferdinandea made in January here. I take 
the liberty of fending the continuation made in February. 

1802. Mean lime in 
Seeberg. 

Ap. Right Alceu. 
obferved. 

App. Dec. 
oblerved. 

Feb. 3 15h 4°' 35" S. 188° 42' 13*05" i2° 40' 5" N. 

4 15 3 6 41-4 188 42 36*30 

5 15 32 45‘i 188 42 30*15 12 50 25 

9 >5 16 437 188 38 3*90 13 14 18 
19 14 34 467 187 58 27*90 14 20 3 

Dr. Gaufs has corrected his elliptical elements of the orbit 
upon my obfervations 5 here is what he has found fince my 
laft letter to you. 

Epoch for the beginning of the year to the meridian of 
Seeberg 

Node'0"} bothfidercal 
Created equation of the centre 
Inclination of the orbit 
Logarithm of half axis major 
Eccentricity of the orbit 

IT 
3 2 5 

80 

9 
10 

0-4424742 
0-0814064 

27 

57 
58 
20 

37 

36*5" 

15-0 
40-0 

8-o 
56*6 

^lean diurnal heliocentric and tropical motion 769*7924 
With thefe elements of the orbit, all the obfervations made 
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iy Mr. Piazzi in Palermo, from January t, till February 
11,-1801, agree perfectly well, and within a few fecondsj 
and my obfervations are reprefented by them thus: 

Seeberg obf tv. R. A. calculated. Differ. Declin. calcul. Differ. 

1801, Dec. 7 i78°33/ 29*2" - 1*4" 
1803* Jan. 11 186 45 47-6 - 3’3 

16 187 27 38*8 -14*4 
22 188 6 18*2 - r6 

• 25 188 20 37*2 — 2*0 ii°56/58*4'/ +35'4" 
26 188 24 37*o -I2'5 

28 188 31257 —12*1 12 9 55-6 + 14-3 

29 188 34 14*1 - 4'° 
30 188 36 38*4 - 5'5 12 19 19*8 + 19*1 
31 188 38 38-3 - 7*i 12 24 15-3 

Feb, 3 188 42 7*8 - 5*2 12 39 53'6 — n'4 -... . — 

As thefe elements agree hitherto fo well with the hea¬ 
vens, the following ephemeris, calculated upon them for the 
next month, will probably do the fame; fo I annex it here 
to point out to the Englifh obfervers the place where they 
have to look for the Ceres. 

Vojition of the Ceres for Midnight Mean Time in See! erg 
Ohfervatory. 

X 802. R A. in Degrees. Orel . N. R. A . in Time, j 

March 1 186° 4i7 I5° 30' 12h 26' 45" 
4 186 11 *5 5° 12 24 45 
7 185 39 16 10 12 22 36 

10 l85 S 16 29 12 20 18 

13 184 28 i6 47 12 J7 53 
16 183 S1 *7 4 12 1S 24 

19 183 T3 17 *9 12 12 5° 
22 182 34 17 33 12 j 0 x5 
25 l8l 55 J7 44 12 7 40 

28 181 17 17 54 12 5 7 
31 I89 39 18 1 12 2 37 

April 3 l8o 3 18 6 12 0 12 
6 I78 29 18 10 57 54 

This planet will come in oppofition to the fun, March 17, 
In the afternoon. At the fame time this heavenly body will 

be 
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be in its greateft proximity to the earth - i,6o2g, and there-* 
fore the moft favourable time to look for its fateilites, if there 
are any, to meal tire its diameter, and to examine its nebulofity. 
About this time the planet will alfo be in its greateft geocen- 
trical latitude = 17 95 and a little later <he will have her 
greateft retrograde motion, about if in right afcenfion per 
day. The north declination will increafe till the beginning 
of April, and about the ninth of the fame month the motion 
in declination will commence to the fouth. It appeared to 
me that the Ceres has fome change of light. I imputed it at 
fir ft- to our hazy atmofphere this winter; but Mr. Schroeter 
of Ldiepthal, and Mr. Gibers of Bremen, fent me word that 
they have ohferved the fame, and they believe that it is the 
planet which is fubjedl to fuch changes of light. Mr. Her- 
fchel will tell us beft whether it is To. I have fome hopes 
to find the planet in antient catalogues of ftars. Mr. Melfier 
was very near it in the year 1779. The famous comet of 
that year ran juft over the northern wing of Virgo, as now, 
and the new planet was not very far diftant. If the comet 
had attained two months fooner the completion of Virgo, 
Mr. Melfier muft infallibly have obferved the Ceres then, 
becaufe he determined all the little ftars in the vicinity of the 
comet; the planet would have been in the way of the comet, 
and fo, of courfe, he would have catched the little planet in 

1799- % 
If my obfervations are acceptable to you, dear Sir, only a 

little hint, and -I fhall continue, with pleafure, to give you 
further intelligence. 

I am, with the greateft efteem and regard, 
very refpedlfully, moft honoured Sir, 

Your obedient humble fervant, 
Francis Baron de Zach, 

LieuL Col. and Diredor of See berg 
Obferv atory, near Gotha, Saxony. 

On the 29th of April and the 6th of May, the reading of 
Count Bournon's paper on corundum was continued, and 
on the 13th of May was concluded. It furnifhes a complete 
and fcientific mineralogical defcription of thatfubftance. 

On the 6th and 13th of May there were read two papers 
communicated by Dr. Herfchel, giving an account of his 
obfervations during the late fine weather upon the two new 
celeftial bodies difcovered by M. Piazzi of Palermo, and Dr. 
Gibers of'Bremen, and by them reipe61 ively called Ceres Fer- 
dinandea,- and Pallas. In our Magazine for March laft, fome 
account was given of a former paper by Dr. Herfchel, where¬ 
in he formed an eftimate of the magnitude of Ceres by com¬ 

paring 
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paring its apparent difc with that of the Georgian planet. It 
was then thought very extraordinary that the calculations, 
founded upon fuch a companion, and upon the moft proba¬ 
ble difiance of Ceres from the fun, made the real diameter 
of that newly-difcovered celeftial body certainly lefs than 
5-8ths of the diameter of our moon. By Dr. Herfchel’s 
fubfequent obfervations, however, detailed in the fir ft of the 
two papers above mentioned, and which were made in much 
more favourable weather, the diameter of Ceres was found 
much 1 mailer than what he inferred it to be from his former 
obfervations of the nth of February. His later obfervations 
confifted chiefly in his taking repeated meafures by means of 
his lamp-micrometer; an apparatus long ago contrived by 
Dr. Herfchel, and publifhed in the Philosophical Tranfac- 
tions, for eftimating the extent of angles much fmalter than 
a fecond of a degree. By fimilar obfervations he found the 
apparent diameter of Pallas to be lefs than that of Ceres; and 
from th'ofe apparent diameters, and the beft data for the di~ 
fiances from the fun, Dr. Herfchel has computed their real 
diameters to be about 160 miles for Ceres, and about 80 for 
Pallas; from which it appears, that out of ihe quantity of 
matter which the planet Mercury contains 73,839 fuch bodies 
as Pallas could be formed. The exiftence of inch relatively 
minute bodies in the heavens belonging to the folar fyftem, 
and moving according to the law of gravitation, is a circum- 
fiance which appears to us extremely interefting; the know¬ 
ledge of which muft ftill further diftinguifh the prefent asra 
of aftronomy, which has already been rendered lo illuftrious 
by Dr. HerfehePs own labours in the field of difcovery.- 

In his paper of the 6th of May he gives an account of 
feveral obfervations of a irnall coma or hazinefs which fur- 
rounded both Ceres and Pallas, the appearance and extent of 
which feemed to vary according to the ft ate of the air. An 
account is alfo given of the method he followed to fatisfy him- 
felf that thefe two ftars have no fatellites belonging to them. 

In the fame paper Dr. Plerfchel points out the advantage 
of diftinguifhing fuch new celeftial bodies from the planets 
and comets by fome appropriate name which will admit of 
a full and precife definition. By reafon of their differing fo 
much from planets and comets as fcarcely to be perceivable 
from minute fixed itars, even by very good telefcopes, Dobfor 
Herfchel has adopted the term afieroids to denote them ; but 
referving the liberty 'of fubftituting afterwards any other ap¬ 
pellation which he may think more appofite, and to which 
the precife and copious definition laid down in his paper may 
equally apply. Pie next remarks, that from the nature of 
A ajleroids 
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afteroids the difcovery of fuch bodies in the heavens necdTarity 
requires a particular method of observing, which hitherto aftro- 
nomers have but feldom purfued. On account of their minute- 
nefs, they fo far lie beyond the power of good telefcopes to di- 
jftinguifh them, that Dr. Herfchel in his five different reviews 
of the zodiac dete&ed none of thofe concealed objects; where¬ 
as, had they lefs refembled very fmall teiefcopic ftars, he muff 
have infallibly detected them. It is therefore, he fays, only 
by a diligent and accurate attention to minute fiars, in the 
view of difcovering amongfl them fuch as may he in motion, 
that afteroids can fuccefsfullv be diltinguifhed from the mu!- 
titudinous collection of telefcopical fiars which fo much 
abound in the heavens. A fearch of this kind, from its na¬ 
ture, cannot be carried on except in obfervatories furnifbcd 
with fixed inftruments, which, it is well known, make no 
part of Dr. Herfchel’s apparatus. In the conclufion of his 
paper, honourable notice is taken of the affociation of twenty- 
four afironomers in Germany who have portioned out the 
zodiac into as many parts, in order more effe&ually to explore 
it. As this new method of fearching, in the hands of Piazzi 
and Olbers, fo quickly produced important difcoveries, Doctor 
Herfchel thinks it highly probable that more celeftial bodies 
of the clafs of afteroids remain concealed, which may fooner 
or later be found out in confequenee of their obferved motions. 

On the 20th, the reading of a paper, by Richard Chene- 
vix, Efq. on the chemical analyfis of corundum, was begun. 
The chemical fa£ts delivered in this paper, with Count Bour- 
non’s mineralogical account of the fame fubftance, already 
alluded to, will perfe6t our knowledge refpe&ing corundum. 

BRITISH MINERALOGICAL SOCIETY. 

Defer ip f ion of the Satin Spar, by A. Atkin. 

The fatin fpar, chara&eriftic fpecimens of which have 
been presented to the fociety’s cabinet by the late Mr. Mohr, 
and Mr. Richard Phillips, is a mineral as yet peculiar to the 
neighbourhood of Alfton Moor, in Cumberland, where it 
lies fo near the furface as to be occafionally thrown up by 
the plough. 

Its colour is a pure white, fometimes ftained by an ochrey 
yellow tint of more or lefs intenfity. 

It occurs in thin ft rata from one to three or four inches 
thick, traverfed by thin irregular feams of pyrites parallel to 
the direction of the ftratum. 

Its luftre is between pearly and fatiny, confiderably cha¬ 
toyant. . 
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Its perpendicular fra&ure is ftraight or (lightly waved 
fibrous, difcovering an obfcure fine ((ratification parallel to 
the dire&ion of the whole ftratum: hence the varying or 
chatoyant luftre is observed only when moving it in the di¬ 
rection of the fibres. The crofs or parallel fraCture requires 
a ftronger blow to eflfeCt it than the former, and prefents a 
compact, broad, fplintery furface. 

When broken, it flies into flattened fibrous fragments. 
In thin pieces it is femi-tranfparent. 
Can juft be fcratched by the nail: is brittle: non-elaftic: 

fp. gr. 3709 to 3*721. It may be poliftied to almoft a mirror- 
iike furface, and is then exquifitely beautiful. 

Its proper place in a mineralogical arrangement feems to 
be between compaCt ftalaCtite (.<dichter kalkjinter), and flaty 
fpar (fchief erf path), 

Analyjis of the Satin Spar, by Mr, H, Pepys junior. 
Preliminary Experiments, 

A piece of about 400 grains was expofed to a red heat for 
two hours. It loft near i-4th of its weight, and was much 
altered in its appearance, having loft its fmooth feel. Upon 
immerfion in water, it imbibed it with a hiding found, be¬ 
came hot, fell to powder, and a portion of it was diflolved. 
The folution was rendered turbid by carbonic acid. The 
undiftolved portion effervefeed (lightly with acids, and had 
obtained an hepatic fmell from fome adhering pyrites. 

A portion of the crude fpar, carefully freed from all ad¬ 
hering pyrites, diflolved completely in nitric acid, with efler- 
vefcence. This folution was examined with the following 
re-agents: 

O11 adding fulphuric acid to a portion of the folution, the 
two fluids became nearly folid, and much heat was extri¬ 
cated ; proving the prefence of lime, ftrontian, or barytes. 

Strontian water gave a precipitate of a brown colour, 
which was again foluble in nitric acid. 

Barytic water gave a precipitate of rather a darker hue than 
•the ftrontian : this was alfo foluble in the nitric acid. 

Tincture of galls, prufliate of potafti, and ammonia, gave 
flight traces of the prefence of iron. 

A folution of fulphate of foda gave the fame granulated 
precipitate as with a folution of nitrate of lime. 

too grains of the picked fatin fpar were expofed to the 
action of 200 grains of nitric acid of fp. gr. 1*25 in a veflel 
of a conical form furnifhed with a fmall glafs worm on the 
top, that, ftiould any fluid be carried up by the gafeous pro- 
dn&, it might be depofited in its paflage. This and the veflel 
' ^ were 
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were previously weighed. A ftrong eftervefcence enfued upon 
mixture: the gas produced was heavier than atmofpheric air; 
extinguiflied flame; produced a clouded precipitate in lime, 
ftrontian, and barytic water. 200 grains of the acid being 
found not Sufficient for the Solution of the fubftance, 100 grains 
more were carefully added: effervefcence again took place, 
and more of the fame gas was liberated. It was then expofed 
to a heat of 200 degrees Fahrenheit. Upon cooling, it had 
loft 46 grains. 

250 grains of the mo ft perfect part of the fatin fpar were 
not foluble in 500 grains of nitric acid of the Specific gravity 
1'25 : upon the addition of 250 grains more, there was ob¬ 
tained a Solution nearly colourlefs. It was then diluted with 
cliftilled water, and evaporated to the confiftence of a ftrong 
fyrup, without exhibiting any Symptoms of cryftallization, 
though the evaporation was fufpended, and the Solution Set 
to cool, thrice during the procefs. The concentrated Solution 
became flightly yellow. 

100 grains in Solution in nitric acid, left to Spontaneous 
evaporation in a warm, dry place, after handing two months 
exhibited no cryftals. 

AnaljJis. 

A. For the carlonic acid.-—250 grains of picked fpar were 
diflolved in 757 grains of nitric acid of the Specific gravity 
of 1*25 : the gas produced was received over mercury. It 
changed the colour of tincture of litmus red, and was ab¬ 
sorbed within one-hundredth of the whole by barytic water, 
giving a copious precipitate, which was foluble, and effer- 
vefeed upon the addition,of diluted acid. 119 grains were; 
given oft'by this treatment, equal to 47’6 per cent. 

B. For the calcareous earth.—The nitric Solution A was 
diluted with an equal quantity of diftilled water: upon the 
addition of diluted Sulphuric acid it became nearly Solid : it 
was then further diluted and filtered. The precipitate, dried 
in a heat of 212 , weighed 433 grains. It was then brought 
to a red heat, after which it weighed 330 grains. 

C. For the iron.—The Solution B was then treated with 
cauftic or pure ammonia, which gave a flight red florulent 
precipitate. This precipitate, being filtered and dried, weighed 
3 grains, equal to about 0*3 of metallic iron. 

D. The Solution C was then evaporated, during which, 
previous to the formation of any cryftals of Sulphate of am¬ 
monia, 7 grains of cryftals of Selenite were depoftted of a filky 
needle-formed appearance. 

E. The Selenite B and D, — 337 grains, were decompofed 
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by a folution of carbonate of potafh. The carbonate of lime 
thus obtained, being feparated by the filter, and expofed to 
ignition in a black-lead crucible in a furnace for two hours, 
gave 125*2 grains of lime. 

Satin fpar, joo parts contain, 

D,"E,A’ Jo'o8 } Carbonate of lime * 97^0. 
Iron, C 012 
Lofs (probably water of cryftallization) - 2*308 

100-000 

Having repeated the experiments with a very perfect piece 
of the fpar, I was not, during the whole procefs, able to de¬ 
tect the fmalleft portion of iron. I did not, in this inftance, 
decompofe the felenite formed, as it rated when ignited at 
49-5 per cent, of lime. The minute portion of iron dete&ed 
in the fir ft analyfis muft therefore have been produced from 
fome fmall pyritic grains in the fubftance of the fpar then 
employed. Its quantity, as may be obferved, was only 
about a thoufandth of the whole. 

Remarks on the Affinities of Rime, Strontian, and Barytes 

Previous to the foregoing analyfis it was neceffary to in- 
ftitute a few experiments on the affinities of the above-men¬ 
tioned fubftance : as the refults may perhaps be ufeful to 
others, they are here fubjoined. 

A folution of nitrate of lime in diftilled water, is partially, 
but not immediately, precipitated by a folution of cauftic 
ftrontian. On joining the two, the mixture afiumes a fizey 
appearance. 

A precipitation takes place alfo in a folution of nitrate of 
lime, when a folution of cauftic barytes is added. The: pre¬ 
cipitate falls down much fooner in this cafe, and in more 
confiderable quantity, than when the folution of ftrontian is 
employed. 

Nitrate of barytes in folution is immediately decompofed 
by pouring into it a folution of fulphate of foda, which pro¬ 
duces a copious precipitate. 

Nitrate of ftrontian in folution is alfo decompofed by ful¬ 
phate of foda when a folution of the latter is poured into it, 
but much (lower than the nitrated barytes. 

A folution of nitrate of lime, upon having a folution of 
fulphate of foda added to it, does not inftantly give a precipU 
tate, but in a very fhort time after yields a granulated preci¬ 
pitate of a more confident form than any of the before men¬ 

tioned. 
The 
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The fatin fpar has been ufed in ornamental jewellery, ftfcf? 
asaer pendents, rings, Sec. 5 and from its wavy and chatoyant 
appearance, with the brilliant polish of which it is fufcepii- 
ble, feems well calculated to be employed as a fafhionable 
appendage to the fair fex. 

SOCIETY OF ARTS, MANUFACTURES, AND COMMERCE, 

LONDON. 

This Society had its annual diftribution of premiums and 
bounties for improvements in agriculture, chemiftry, the po¬ 
lite arts, manufactures, &c. on the 25th of May, his Grace 
the Duke of Norfolk in the chair. About forty candidates 
were honoured with gold or filver medals, the filver pallet, 
or pecuniary rewards for ufeful improvements, or as badges 
of meritorious exertions in the different branches of the fine 
arts. 

The meeting was numerous and fplendid, many ladies of 
the firft rank and fafhion being prefent. 

Our limits do not allow us to infert at this time a lift of 
the fuccefsful candidates : we cannot, however, clofe the pre¬ 
fent article without mentioning that this lociety, to which 
the nation owes fo much for bringing forward numerous va¬ 
luable difcoveries and improvements, was the firft to award, 
fome months ago, an honorary and pecuniary recompenfe to 
Mr. Henry Greathead, cf South Shields, for his conftruCtion 
of a life-boat, by which the lives of many perfonsfhipwrecked 
have already been preferved. 

The life-boat is now coming into general ufe; and, from 
the exertions making by the gentlemen at Lloyd’s, who have 
devoted 2000I., and other patriotic individuals, who are con¬ 
tributing their money and exertions to the eftablifhment of 
them on every part of our coafts, we have the pleafing pro- 
fpeCt of many thoufands of valuable lives being preferved to 
their families and to the community by this ineftimable con¬ 
trivance. The reward of the Society to Mr. Greathead was 
their gold medal! and fifty guineas. 

IMPERIAL ACADEMY OF THE SEARCHERS INTO 

NATURE. 

The following prize queftions have been propofed for the 
year 1803 : 

l. Germany produces a confiderable quantity of umbelli¬ 
ferous plants endowed with medicinal properties, which are as 
vet unknown, or known but imperfectly or from conjecture. 
Only a few of thefe have been admitted into the new difpen- 
fatorics, and into Murray’s Apparatus Medicameiitorum. The 

number 



Imperial Academy of the Searchers into Nature, 369 

number of the umbelliferous plants growing wild in Germany 
may be reckoned to be about 115 : of thefe, Ehrhart, in the 
feventh volume of his Colle&ions, names forty-four as offi¬ 
cinal, which he has extra6led from different difpenfatories s 
but there are many of them the virtue and effedbs of which 
£re not fufficiently or accurately determined, which were 
adopted in the old difpenfatories, but which are no longer 
confidered as medicinal. Murray, on this account, makes 
the number of thofe which ought to be retained twenty- 
eight; a number ftill leffened in the difpenfatories of other 
countries, but which comprehends fpecies which, in general, 
may be accounted medicinal. The academy wiffies, there¬ 
fore, to have determined—Whether there are any of the 
German umbelliferous plants not yet admitted into the Ma¬ 
teria Medica which poffefs confiderable virtue in medicine ? 
What thefe virtues are ? In what difeafes, and in what man¬ 
ner, thefe plants, or individual parts of them, can be ufed ? 
Thofe who employ themfelves on thefe queftions muff feledt 
at Ieaft five fpecies befides thofe mentioned by Murray, 
in order to afcertain, by chemical and medical experiments, 
the ufes and purpofes to which they can be applied. It will 
be agreeable to the academy, if thofe authors who have fur- 
niffied any hints towards thefe refearches be pointed out; 
but the writers muff not content themfelves with mere quota¬ 
tions. 

II. The phaenomena which have been obferved in the ef- 
fedls produced by the Voltaic pile afford the moft pleating 
profpe& of future difcoveries in chemiftry, phyfiology,. and 
medicine, and even give reafon to expedt fome conclufions 
in regard to the oblcure fecret of life and organization. 
Though we are ftill too far from having difcovered the 
grounds of thefe phaenomena to entertain a hope that fuch 
conclufions can be foon obtained—as an attempt to arrange 
and to reduce into a fyftematic form the many and various 
obfervations which have been made fince the invention of 
the above apparatus by the induffry and fpirit of refearch, 
and particularly of the German chemifts, might contribute 
to bring us nearer to the object in view, the Society propofes 
as the lubjedt of a prize a treatife on this difcovery, and re¬ 
quires : 

iff, That the author will colleft all the obfervations made 
before the beginning of the year 1803, and deduce from 
them a feries of principles fyftematically arranged, quoting 
the names of the obfervers, and alfo the works which con¬ 
tain an account of their obfervations. 

2d, That he will make new experiments in regard to thofe 
Vol.XIL No. 48, A a principles 
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principles not fully proved, and, if poflible, form from them 
fome decifive conclufion. 

3d, That in eftablifhing thefe principles he will make 
decifive experiments in regard to the action of the Voltaic 
pile on unorganized bodies, on pure water, alkalies, acids, 
metals, he.; then on organized bodies, and particularly 
on dead bodies (in promoting or preventing putrefaction); 
and on living, in regard to dioeks, pricking fenfation, tafte, 
luminous appearance, he. 

4th, That the author will attend in particular to the fup- 
pofed identity of the galvanic power and electricity; and will 
mention and give an opinion on the explanations of the phae- 
nomenon offered by others, and particularly on thofe of 
M. Ritter. It will be agreeable alfo to the academy if the 
author will make experiments and obfervations of his own 
to confirm or refute the hypothefis of M. Ritter; and if he 
will employ Lavoifier’s theory to explain thefe phenomena. 

5th, That he will apply the principles and conclufions in 
the iff, 2d, 3d, and 4th articles, to the practice of phyfic 
in particular ; and endeavour to determine theoretically how 
far, and in what manner, the ufe of the Voltaic pile in me¬ 
dicine may be falutary ? That he will colled:, arrange fyf- 
tematically, try, and give fome opinion of the obfervations 
already made by Grapengiefler, Hagenbach, Huber, &c. That 
he will make experiments of his own on the fubjeCf, and 
deferibe their confequences, both negative and pofitive, with 
fidelity and without prejudice; and will always mention the 
mode of application, for example, the pofition and number 
of the metallic, plates, and whether formed into one or more 
piles Connected together, &c. 

The papers, written in Latin, German, or French, ac¬ 
cording to the ufual regulations, muff be tranfmitted to the 
prefident of the academy, at Erlangen, before the iff of Oc¬ 
tober 1803. - 

The prize is a gold medal of the value of 25 ducats, and 
will be adjudged to the fuccefsful candidate on the 3th of 
January 1804. 

SOCIETY OF THE SCIENCES AT FLUSHING. 

Some years ago, a done having been found at Domburg, 
in the iffand of Walcheren, containing an infeription in 
which mention is made of a certain female divinity named 
Burenina, the above Society have propofed the following 
questions: 

Who was the goddefs Buronina, who feems to have been 
wor(hipped by the antient inhabitants, or by foreigners who 

5 refided 
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redded* among them ? Are there any traces of this deity ftill 
remaining ? The prize is a filver medal. The anfwers, writ¬ 
ten in Dutch, Latin, or French, rnuft be tranfmitted, poll 
paid, to A. Dryfhout, of Middleburg, before the ill of Ja¬ 
nuary 1803. 

LXIII. Intelligence and JSIlfcellaneous Articles. 

ASTRONOMY. 

In our lall we mentioned Dr. Olbers’s difcovery of a new 
celeftial body, and laid before our readers its obferved places 
on the 28th, 29th, and 30th of March, and on the ifl of 
April. 

In the fciences, when a way is once opened to great and 
important difcoveries, it fometimes happens that they foon 
follow each other in fucceffion. It is now only about twenty 
years ftnce the celebrated Dr. Herfchel made a difcovery of 
which we have no previous inftance in hiltory, viz. of a new 
primary planet. On the ill of January 1801 another was dif- 
covered by Piazzi; and a year after, a third new one has excited 
the curiolity of the public. On the 28th of March an account 
was publifhed in the Reichfazeiger, No. 98, that Dr. Olbers, 
of Bremen, equally celebrated as a phylician and an aftro- 
nomer, had been fo fortunate as to obferve a moving ftar in 
the north wing of Virgo, perfectly fimilar in its form and 
light to the Ceres Ferdinandea; fcarcely dillinguifhable from 
a fixed liar of the feventh magnitude; without any nebu- 
lolity, and retrograde like Ceres, but increafing much more 
in its northern declination. After obferving this liar for 
three days, and afcertaining that it had a motion peculiar to 
itielf, he lent notice of his-difcovery to Baron von Zach, of 
Gotha. The latter immediately found this final] ftar, ob¬ 
ferved it on the 4th and 3th of April at the obfervatory of 
See berg, and found Dr. Olbers’s obfervations confirmed in 
the fulleft manner. This ftar, to which he was inclined to 
give the name of Pallas in order'to diftinguilh it from Ceres, 
appeared to him to be fomewhat lels bright than the latter. 
Mr. Sehroter, of Lilienthal, who, in confequence of’ the in¬ 
formation communicated to him by Dr. Olbers, obferved 
this ftar with his 13 feet telefcope, conliders it to be fome¬ 
what larger and better defined than Ceres: its diameter he 
eltimates at feconds, whereas that of Ceres is only 4. 
But the obfervations made by Dr. Olbers and Baron von 

A a 2 Zaeh 
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Zach are ft ill too few in number to admit of any decifive 
opinion being formed refpe£ting the nature of this interefting 
body. If it be confidered as a comet, its regular motion and 
whole appearance oppofe any idea of this kind ; but there is 
every probability in favour of its being a planet, though its 
orbit mu ft have an uncommonly great inclination to that of 
our earth. Dr. Olbers ventures to confider it as a new pri¬ 
mary planet of our fyftem, moving between Mars and Ceres 
in an orbit very much inclined to the fun. Its period of re¬ 
volution he makes three years, its mean difiance from the 
fun 2f'?th of the diftance of our earth from the fun, and the 
place of the afccnding node 5s 20°. 

Mr. Walker, lecturer on agronomy, has obferved this 
body, and defcribes it as Teing of a pale red colour, very 
faint, and leis brilliant than the Ceres, vifible with a defin¬ 
able difc with a magnifying power of 100 times. 

As the diftance of this lmall body from the earth is in- 
creafing, and its light decreafing, aftronomers muft haflen 
to make good obfervations if they are defirous of determining 
its orbit in an accurate manner: it will otherwife be difficult 
to find it again. 

The following notice from the aftronomer Burckhardt 
contains fome further ufeful information on this interefting 
difeovery: 

i( The ftar difeovered by Dr. Olbers on the 28th of March 
has fo great a refemblance to a planet, that it was natural to 
fuppofe its orbit to be fomewhat eccentric. I have placed it 
fuccefiivelv between the earth and Mars, between Mars and 
Piazzi’s planet, and between the latter and Jupiter. I have 
employed the eccentricities of one and of two tenths (tbofe 
of Mars and Mercury), but neither of thefe fuppofitions has 
fucceeded. It is eafy to make a very fmall eccentricity an- 
fwer to the longitudes, but the latitudes do not indeed begin 
to approach each other but by fuppofing it to be very great, 
(four (ixteenths). 

u Thefe refearches feem to me to prove that we muft fup¬ 
pofe a very eccentric orbit; and I have begun to calculate a 
parabolic orbit as for a comet, and the elements I have found 
are as follows: 
Inclination of the orbit 
Afcending node - - 5s 
Place of the perihelion - 3 
Perihelion diftance 
Time of the paflage of the perihelion September 29, 1801, 

16h 48'. 
The motion dire<51. 

54c 
26 

23 

58' 

45 
52 

1*8432 

30 
34 

u 
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“ Thefe elements will correfpond to three obfervations, of 
the 29th March, 7th and 16th April. I have omitted no¬ 
thing that could render this calculation as exa£t as poftible; 
but the heliocentric arc being only four degrees, we car* 
expert only to attain nearly to exabtnefs. The obfervation, 
therefore, of April 19, which Mechain was fo kind as to 
communicate to me, gives an error in longitude of—35^, and 
in latitude of — 11". I am, however, far from wifhing to 
exclude elliptic orbits, and I (hall continue my refearches 
with them in proportion as a greater number of obfervations 
are obtained; but, in the mean time, I was delirous to gra¬ 
tify the curiofity which the poflibility of another new planet 
feems to have excited in the public. 

Floreal 1, year 10. Burckhardt.” 

METEOHOLOGV. 

At Derby, an uncommon phenomenon appeared in the 
air a few mornings agoi it confided of four circles, and 
part of another, in the following order The fmalleft, which 
wasneareft to the fun, might be fifteen degrees diameter, with 
luminous fpots to the right and left, like what are called para- 
helia; the fecond encompafted the former, and was twice as 
large; the third the fize of the fecond, and joined its cir¬ 
cumference to the weft; and the fourth circumfcribed all the 
others, and was touched upon the weftern fide by part of an¬ 
other of the fame diameter. 

VACCINE INOCULATION. 

Th is ufeful p raft ice feems to be gaining ground in Spain. 
Dr. Francifco Piguillem has publifhed the following work in 
recommendation of it:—La Vacuna en F/'pana, 0 Cartas Fa- 
miliares fobre ejla nueva Inoculacion, ejcritas a una Seriora, 
por el Dr. Francifco Piguillem. That is, The Vaccine in 
Spain, or Familiar Letters on this new Inoculation, &c. 
Madrid, 8vo. In Catalonia, above 7000 perfons were ino¬ 
culated between the month of December 1800, and Sep¬ 
tember 180 . “ On the higheft mountains and amidft the 
fevereft cold, in the deepeft valleys and amidft the greateft 
heat, (fays the letter from which this account was taken,) 
the inoculation has been attended with complete fuccefs,” 

A letter from Portugal to Dr. Alibert at Paris, after men¬ 
tioning the oppofition which has hitherto been made to the 
vaccine inoculation in that country, fays,—Some one has 
found here, in a Portuguefe work, that the vaccine inocula¬ 
tion was pra&ifed at Lilbon and in the neighbourhood fo 

A a 3 early 
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Zach are (till too few in number to admit of any decifive 
opinion being formed refpe&ing the nature of this interefting 
body. If it be confidercd as a comet, its regular motion and 
whole appearance oppofe any idea of this kind ; but there is 
every probability in favour of its being a planet, though its 
orbit mud have an uncommonly great inclination to that of 
our earth. Dr. Olbers ventures to confider it as a new pri¬ 
mary planet of our fyftem, moving between Mars and Ceres 
in an orbit very much inclined to the fun. Its period of re¬ 
volution he makes three years, its mean diftance from the 
fun 2 ~ th of the diftance of our earth from the fun, and the 
place of the afcending node 3s 20°. 

Mr. Walker, lecturer on aftronomy, has obferved this 
body, and defcribes it as "being of a pale red colour, very 
faint, and lefs brilliant than the Ceres, vifible with a defin¬ 
able difc with a magnifying power of 100 times. 

As the diftance of this frnall body from the earth is in- 
creating, and its light decreafing, aftronomers muft haften 
to make good obfervations if they are deiirous of determining 
its orbit in an accurate manner: it will otherwife be difficult 
to find it again. * 

The following notice from the aftronomer Burckhardt 
contains fome further ufeful information on this interefting 
difeovery: 

i( The ftar difeovered by Dr. Olbers on the 28th of March 
has fo great a refemblance to a planet, that it was natural to 
fuppofe its orbit to be fomewhat eccentric. I have placed it 
fucceflivelv between the earth and Mars, between Mars and 
Piazzi’s planet, and between the latter and Jupiter. I have 
employed the eccentricities of one and of two tenths (tbofe 
of Mars and Mercury), but neither of thefe fuppofitions has 
fucceeded. It is eafy to make a very frnall eccentricity an- 
fwer to the longitudes, but the latitudes do not indeed Degin 
to approach each other but by fuppofing it to be very great, 
(four fixteenths). 

u Thefe refearches feem to me to prove that we muft fup¬ 
pofe a very eccentric orbit; and I have begun to calculate a 
parabolic orbit as for a comet, and the elements I have found 
are as follows : 
Inclination of the orbit - - 340 
Afcending node - - cjs 26 
Place of the perihelion - 3 23 

Perihelion diftance 1-8432 
1 mie of the paflage of iHe perihelion September 20, 1801, 

16h 48'. 

The motion direct. 

58' 

45 
52 

3° 
34 

n 
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<c Thefe elements will correfpond to three obfervations, of 
the 29th March, 7th and 16th April. I have omitted no¬ 
thing that could render this calculation as exa<St as poffible 5 
but the heliocentric arc being only four degrees, vve can 
expedt only to attain nearly to exadtnefs. The obfervation, 
therefore, of April 19, which Mechain was fo kind as to 
communicate to me, gives an error in longitude of—35", and 
in latitude of — 11". I am, however, far from widling to 
exclude elliptic orbits, and I {hall continue my refearcbes 
with them in proportion as a greater number of obfervations 
are obtained; but, in the mean time, I was delirous to gra¬ 
tify the curiofity which the pofiibility of another new planet 
feems to have excited in the public. 

Floreal 1, year 10. Burckhardt.” 

METEOROLOGY. 

At Derby, an uncommon phenomenon appeared in the 
air a few mornings ago: it confided of four circles, and 
part of another, in the following order :—'The fmalleft, which 
was neared to the fun, might be fifteen degrees diameter, with 
luminous fpots to the right and left, like what are called para- 
helia; the fecond encompafled the former, and was twice as 
large; the third the fize of the fecond, and joined its cir¬ 
cumference to the weft; and the fourth circumfcribed all the 
others, and was touched upon the wedern fide by part of an¬ 
other of the fame diameter. 

VACCINE INOCULATION. 

Th is ufeful practice feems to be gaining ground in Spain. 
Dr. Francifco Piguillem has publifhed the following work in 
recommendation of it:—ha Vacuna en Efpann, 0 Cartas Fa- 
miliares fobre ejia nueva hioculacion, eferitas a una Senior a, 
por el Dr. Francifco Piguillem. That is, The Vaccine in 
Spain, or Familiar Letters on this new Inoculation, &c. 
Madrid, 8vo. In Catalonia, above 7000 perfons were ino¬ 
culated between the month of December j 800, and Sep¬ 
tember 180 . “ On the highed mountains and amidd the 
fevered cold, in the deeped valleys and amidd the greated 
heat, (fays the letter from which this account was taken,) 
the inoculation has been attended with complete fuccefs,” 

A letter from Portugal to Dr. Alibert at Paris, after men¬ 
tioning the oppofition which has hitherto been made to the 
vaccine inoculation in that country, fays,—“ Some one has 
found here, in a Portuguefe work, that the vaccine inocula¬ 
tion was pradlifed at Lifbon and in the neighbourhood fo 

A a 3 early 
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END OF THE TWELFTH VOLUME. 

65* The Binder is defired to place Dr. Pulteney*s Head at 
the Beginning of the Volume, and the other Plates at the End. 
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