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PHILOSOPHICAL MAGAZINE. 

FEBRUARY 1800. 

I. A new and expeditious Procefs for rendering Plating 

malleable. By Mr. Richard Knight, Member of 

the Britifh Mineralogical Society. Communicated by the 

Author. 

T HE many peculiar advantages which platina in a mal¬ 

leable Hate pofTeffes over every other metal for the fabrica¬ 

tion of a variety of inftruments and utenhls particularly ufefu.l 

for the purpofes of chemiftry, together with the extreme 

difficulty of procuring it, being hitherto only to be obtained 

from Paris, of a very indifferent quality, and at a price equal 

to that of gold, firff induced me to turn my attention to the 

fubjedl. After* having repeated a variety of experiments, 

from the different writers on this jubilance, without effedl, 

I at length completed a procefs, the iucocfs of which has 

fully anfwered my expectations. By the procefs which I 

follow I am able to reduce any quantity of crude platina .to 

a perfedlly malleable .{late, entirely free from impurity, and 

capable of being wrought into any form whatever. As this 

is a circumffance of c.onfiderable importance to the chemical 

world, and the advantages which may refult from it to So¬ 

ciety in general are perhaps incalculable, I would cqnfidgr 

tnyfelf deferving of cenfure, could 1 allow any motive whatever 

to induce me to withhold it from the public. By fending it 

for publication in a work of Rich extenfive circulation as the 

Vol.yi. b : " 



5 Procefs for rendering Platina malleable. 

Philofophical Magazine, it will meet the eyes of thofe for 

whom it is intended. If any benefit refult from it to fcience, 

or the arts, my end is gained, and I (hall feel amply repaid 

for my trouble. The method I purfue is as follows:— 

To a given quantity of crude platina I add 15 times its 

weight of nitro-muriatic acid (compofed of equal parts of 

nitric and muriatic acids) in a tubulated glafs retort, with a 

tubulated receiver adapted to it. It is then boiled, by means 

of an Argand’s lamp, till the acid has a (Turned a deep faffron 

colour: it is then poured off; and if any platina remains un- 

diffolved, more acid is added, and it is again boiled until the 

whole is taken up. The liquor, being fuffered to reft till 

quite clear, is again decanted: a folution of fal-ammoniac 

is then added, by little and little, till it no longer gives a 

cloudinefs. By this means the platina is thrown down in 

the form of a lemon-coloured precipitate, which having fub- 

fided, the liquor is poured off, and the precipitate repeatedly 

wafhed with diftilled water till it ceafes to give an acid tafte; 

(too much water is injurious, the precipitate being in a cer¬ 

tain degree foluble in that liquid :) the water is then poured 

off, and the precipitate evaporated to drynefs. 

So far my procefs is in a great meafure fimilar to that 

which fome others have alfo followed; but my method of 

managing the fuhjfequent, and which are indeed the principal 

manipulations, will be found to poffefs many advantages 

over any that has yet been made public. The beft procefs 

hitherto followed has been, to give the precipitate a white 

heat in a crucible, which in fome meafure agglutinates the 

particles; and then to throw the mafs into a red-hot mortar, 

or any fimilar implement, and endeavour to unite them by 

ufing a peftle or ftamper. But the mafs is fo fpongy that it 

is hardly poftible to get a {ingle ftroke applied to it before the 

welding heat is gone; and though by peculiar dexterity and 

addrefs fome have in this way lucceeded, it has been found 

to require fuch innumerable heatings and hammerings, that 

moft of thofe who have attempted it, have either failed en¬ 

tirely, or given it up as being too laborious and expenfive. i 
I have fucceeded in obviating all thefe difficulties, by adopt- . 

mg the following fimple, eafy, and expeditious method :—> 

A ft l ong, 



Procefs for rendering Platina malleable, 3 

A ftrong, hollow, inverted cone of crucible earth being 

procured, with a correfponding ftopper to fit it, made of the 

fame materials, the point of the latter is cut off about three- 

fourths from the bafe. The platina, now in the ftate of a 

light yellow powder, is prefled tight into the cone, and, a 

cover being fixed (lightly on, it is placed in an air-furnace *, 

and the fire raifed gradually to a ftrong white heat. In the 

mean time the conical ftopper, fixed in a pair of iron tongs 

fuitable for the purpofe, is brought to a red, or to a bright 

red heat. The cover being then removed from the cone, the 

tongs with the heated ftopper is introduced through a hole 

in the cover of the furnace, and prefled at firft gently on the 

platina, at this time in a ftate nearly as foft as dough, till it 

at length acquires a more folid confidence. It is then re¬ 

peatedly (truck with the ftopper, as hard as the nature of the 

materials will admit, till it appears to receive no farther im- 

preflion. The cone is then removed from the furnace, and 

being (truck lightly with a hammer, the platina falls out in 

a metallic button, from which ftate it may be drawn, by re¬ 

peatedly heating and gently hammering, into a bar fit for 

flatting, drawing into wire, planilliing, &c. 

Befides the comparative facility of this procefs, it has the 

farther advantage of rendering the platina much purer than 

when red-hot iron is obliged to be had recourfe to; for pla¬ 

tina, when of a white heat, has a ftrong affinity for iron, and, 

with whatever care it may have been previoufly feparated 

from that metal, will be found to have taken up a portion of 

it, when it is employed, of a red heat, to ferve to unite the 

particles of the platina. To the fuperior purity of platina, 

rendered malleable by the procefs before defcribed, I attri¬ 

bute the greater fpecific gravity which I find it to poflefs, 

than that prepared by other methods. Having taken the 

fpecific gravity of about ten penny weights of it, which I 

had previoufiy palled repeatedly through a flatting mill, I 

found it to be 22*26. 

Fofter Lane, January 3, 1800. 

* The one I employ is portable, and the chamber for the fire only 

eight inches :n diameter. K, 

B 2 II, Rejlcc- 
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IL Reflections On Trufliats. By I. M. Haussmann 

HP 
ly O fix on (tuffs with fuccefs the metallic pruffiats, it was 

neceftary to examine with care the refults arifing from the 

mixture of metallic folutions with the pruffiats of pot-afh or 

of lime. The mod interefting information which I procured 

fey mv experiments is as follows :•— 

The red oxvd of mercury fubjedled to the adlion of the 

liquor of prulliat of pot-afh or of lime, acidulated by the ful- 

phuric acid, did not produce blue, but was transformed gra- 

duall mtp yellowifh fulpbat of mercury: next morning, after 

an addition of the muriatic acid, the change took place in 

in iiiitant, and I obtained a blue exceedingly brilliant. Hav¬ 

ing, inftead of the fulphuric acid, employed the muriatic, the 

red oxyd was dififolved, and the liquor became tranfparent, of 

a bad blue colour, which became gradually brighter as it 

was precipitated. The red oxyd of mercury, diffiolved firft by 

the nitric acid in excels, to which was added prulliat of pot- 

a h or of lime, furnilhed alfo a blue. The operation is flow 

when the red oxyd is ufed without diffiolving it, and when 

you confine youHelf to acidulating the pruffiat with the nitric 

acid. An aqueous folution of the oxygenated muriat of mer¬ 

cury, mixed with a folution of pruffiat of pot-alh or of lime, 

acidulated by the muriatic or nitric acid, gives alfo a very 

beautiful blue. 

In all thefe precedes of mercury, and particularly the lad, 

apart of this oxygenated fubftanee remains in folution, and 

refembles the liquor obtained by deftroving the colour of the 

pruffiat of iron by means of the red oxyd of mercury and of 

water. The oxyd of filver is changed with more difficulty. 

I diluted with water a nitric folution of that metal; and when 

I hit the juft proportions of the pruffiat of pot-afh, and the 

fulphuric or muriatic acid, I obtained, by (baking from time 

to time, the moft beautiful blue in the fpace of twenty-four 

hours. 7"he liquid arfenic acid, mixed with pruffiat of pot- 

affi or of lime, acidulated with fulphuric acid, gives a very 

beautiful blue. 

* from Journal de PhyficLve} an, 7. 

A folution, 



Reflexions on Vrujjiats. 5 

A folution of cobalt ffirni flies a greyiffi violet, and, with 

the addition of muriat of ammonia, a beautiful violet blue; 

while, in treating folutions of the fulphat of zinc, the nit rat 

of bifmuth, the muriat of tin, and the acetite of lead, with 

liquor of the pruffiat of pot-afh or of lime, acidulated as be¬ 

fore, you obtain only whites. Copper is precipitated under 

a brown (hade. The muriat of antimony, precipitated by 

aqueous dilution, and expofed, like the oxyd of fever, to the 

adion of the acidulated pruffiat of pot-afh, indicates feme 

difpofition to become blue. Adding to the muriatic folution 

of the black oxyd of manganefe, muriat of ammonia, and 

mixing this folution with liquor of the pruffiat of pot-afh, 

acidulated by the fulphuric acid, there is formed a very beau¬ 

tiful blue. 

I muft inform chemifts not to be difeouraged when the 

production of blue does not immediately take place; if it 

fliould happen that they do not obtain it, they muft vary the 

proportions until they have accomplifhed their end. The 

blue of filver often does not fucceed till after a long time, 

and does not acquire its utmoft degree of intenfity till the 

end of eight, ten, or fifteen days. 

As I intended to repeat and continue thefe experiments 

by the mixture of metallic folutions with liquor of the pruf- 

fiat's of pot-afh and lime acidulated, I firft expofed to the 

adion of thefe liquors, fome metallic oxyds fixed upon fluffs. 

Cotton cloth, which had imbibed a folution of native pla- 

tina almoft infen£ble to the mao-net, after being; wrung; was 

dipped, without drying it, in a folution of cauftic pot-afh; 

the oxyd of platina remained, in a great part, adhering to the 

fluff, which being wafhed, aftumed a yellow much more 

beautiful than that obtained from iron. Having dipped this 

cloth in a folution of pruffiat of pot-afh or of lime, acidulated 

by the fulphuric acid, I obtained as lively a blue, and in as 

fhort a time as if I had employed cloth coloured by the 

1 oxyd of iron. A mixture of the folution of platina and of 

tin diflblved in the muriatic acid, with an excels of acid, is 

of a beautiful tranfparent red colour. Without excefs of 

30id, there is formed, at firft, a precipitate of a beautiful 

orange 
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orange colour. This pracefs might furnifh another tnezm 

of purifying platina. 

A piece of cotton cloth impregnated with a folution of 

gold, containing a fixth part of that metal without excefs of 

acid, being plunged in a folution of ammonia, furnifhed me 

with an ochre yellow. This yellow at length became hlackilh 

after being kept in a fheet of paper. As alkaline liquors, and 

particularly that of the carbonat of pot-afh or of foda, have a 

great tendency to diffolve the oxyd of gold, it cannot he vffed 

for its precipitation on cloth. Cloth coloured yellow by gold 

dipped in muriat of tin diluted with water, undergoes a change 

into dark blackifh grey, which becomes brighter in propor¬ 

tion as the folution is diluted. I have often obtained violets 

and lilacs by dipping, without precipitation, the cloth merely 

imbibed with a folution of gold, in nitro-muriatic foliations 

of tin prepared with different proportions of the acid. Se¬ 

veral (hades of gold colour will be obtained by precipitating 

oxyd of tin from its nitro-muriatic folution by dilution with 

water, to which a folution of gold has been added, drop by 

drop, at different times, with intervals of feveral hours.. This 

mode of operation will furnifh orange colours, while, if yon 

fubftitate oxyd of gold for the folution, you will obtain lilacs, 

which, approaching more and more to {hades of crimfon, 

will at laft become orange, if you continue to add- to them,, 

from time to time, oxyd of gold. Thefe (hades depend a great 

deal on the proportion of muriatic acid prefent in the nitro- 

muriatic folution of tin. If it contains too great a quantity, 

the dofe of water muff be augmented to make the oxyd of 

tin precipitate itfelf, and the gold in that cafe gives a grey 

colour more or lefs reddifh. The folution of tin, which I 

employed for thefe experiments, was compofed of four parts 

of nitric acid, one of muriatic acid, and one and a quarter 

of granulated tin, (lowly diffolved, to prevent, as much as 

poffible, the nitrous gas from being difengaged in too great 

quantity. Thefe oxyds of tin, coloured by the oxyd of gold 

more or lefs de-oxygenated, do not require much metal, and 

confequently are not dear. They all prefent, when dry, dif¬ 

ferent fliades of grey and lilac more or lefs intenfe, and in 

all probability might be employed for painting porcelain. 

stuff.: 
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Stuff coloured by the oxyd of gold feems to attract 

the colouring particles of madder, and a flumes a reddifh- 

brown tint, or a fort of carmelitc, which is more and more, 

blackened by a continuation or increafe of the heat. The 

other ingredients proper for dyeing alfo blacken gold by the 

help of heat. Galls, by ebullition, have'an analogous effedt;,, 

and produce aim oil the fame greyifh-black colour as that 

obtained hv dipping in a muriatic folution of tin, probably 

becaufe all ihefe means de-oxygenate the oxyd of gold. The 

change into blue, of fluff coloured yellow by the oxyd of gold 

expofed to the adtion of diflolved prufliat of pot-afli or of 

lime, acidulated by the fulphuric or any other acid, takes 

place only flowly. Three, four, and even five hours burner- 

flon are neceflary to obtain a beautiful blue of equal in tend ty 

with the yellow produced by gold. By acidulating too flrongly 

the liquor of the prufliat, the oxyd of gold diflulves without 

giving a blue. 

It is not uncommon to fee the experiment fail when, tlie 

folution of gold is diredtly mixed with a folution of an alka¬ 

line prufliat or a prufliat of lime. Every thing here depends 

on the degree of acidulation ; but the experiment will gene¬ 

rally fucceed when the oxyd of gold has been previoufly pre¬ 

cipitated by ammonia or fome other alkali. 

I for a long time imagined that thefe blues arofe from the 

metal employed, and formed pruffiats. I was fo full of this 

idea, that, when I made the difcovery in 1781, I communi¬ 

cated it to the celebrated profeflbr Spielmann, who returned 

me the following anfwer :—<c Weftenberg, in a diflertation 

maintained at Gottingen in 1772, and Martin more amply 

in a thefis printed here in 1775, remarked, that ley of blood 

precipitated gold under a blue colour ; but that, to obtain 

this colour, it was neceflary to make ufe of an acid. The 

latter obferved chiefly, that alkali, faturated with pruiflan 

blue, precipitated gold immediately of a blue colour; and 

that, if ley of blood was deprived of all volatile alkali by 

difliliation, the refiduum, more concentrated, dved ftill more 

eafily the metals it precipitated from their menftrua/’ At 

the time when I was employed in repeating my experiments, 

tny friend Charles Bartholdi objedted to me, that all my 

blues 
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blues arofe only from iron, which the folutionsof pruffiats of 

pot-alb and of lime hold more or lefs in folution. I learned 

alfo, from a paffage in Buffon in his obfervations on the na¬ 

ture of platina, that Morveau had doubted the experiment of 

Fourci, who precipitated gold of a. blue colour by the pruffian 

alkali. Though we cannot deny the exiflence of iron in pruf¬ 

fiats of alkalies and of lime, I could, however, with difficulty 

believe that a metallic fubftance fixed on huff, could be re¬ 

placed by any other which would at the fame time remain 

fixed. 

If, in my experiment on cloth coloured by the oxyd of 

gold, that oxyd had difappeared ; if the prufiiat of iron had 

been precipitated in the liquor, inftead of being fixed on the 

Tuff; if the afhes of fome fpecimens had not gilded filver; 

and, in the laft place, if the intenfity of blues had not been fo 

confiderable and fo general, and the fhades of each different, 

I fliould certainly have been fooner freed from my error; but 

I now am, and the following is the method in which I pro¬ 

ceeded to convince myfelf of my miftake:—I deprived of its 

colour, by means of a folution of pot-afh, a piece of cotton 

cloth coloured yellow by gold, and then rendered blue : I 

waffied it, and immerfed it for feveral hours in a muriatic 

folution of tin, and produced the fame efiedt as with the oxvd 

of iron. This cloth, deprived of its colour, and become of a 

yellow fimiLar to that produced by the oxyd of iron, was 

changed into blue by alkaline pruffiats as fpeedily as the 

latter. This blue cloth, as well as that deprived of its co¬ 

lour by pot-afh when reduced to allies, fcarcely gilded filver; 

and thefe allies, treated with mercury, furnifhed only a flight 

gilding, arifing no doubt from a fmall portion of the oxyd 

of gold which had remained untouched in the liquor of the 

acidulated pruffiats, which, by longer immerfion of the fluff', 

could not have failed to have been taken up. 

Thefe proofs were too linking not to induce me to con¬ 

tinue my experiments. I foaked, therefore, the cotton cloth 

in a nitric folution of filver, and, without drying it, I dipped 

it in a folution of caullic pot-afh ; the oxyd fixed on the fluff 

prefented inequalities, and exhibited different fhades of vio¬ 

let, lilac, grey, and yellow. The adtion of the atmofphere 

7 had’ 
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had a great influence on the tone of thefe fhades. The fluff, 

after being dried, was left for fifteen days in a folution of 

pruffiat of pot-afh acidulated by the nitric, muriatic, or ful- 

phuric acids, and affumed a pretty equal blue colour, of great 

beauty and fplendour; but, when deprived of its colour by 

cauflic pot-afh, it could not be brought back to its firft fhades. 

The yell ovv preferving a decided fuperiority feemed to obfcure 

the reft; which fliews that the pruffiat of iron had difplaced 

a great part of the ox yd of filver. 

The nitric folution of the red oxyd of mercury, with which 

I impregnated the cotton in order to dip it in a folution of 

cauftic pot-afh, gave a very beautiful yellow, while the nitric 

folution of mercury, newly made, produced a grey; but thefe 

two fhades, having been left fome davs in the folution of the 

pruffiat of pot-afh acidulated by the nitric, muriatic, or ful- 

phuric acids, were changed into blue. The colour being 

afterwards difcharged by cauftic alkali, the grey and yellow 

fhades re-appeared-—with this difference, that the latter had a 

greater refeinblarice to the ruft of iron. What is lingular is, 

that the grey differed very little from its firft (bade; if, how¬ 

ever, the grey oxyd of mercury had been obfcured by the 

pruffiat of iron, difcharging the colour mull have produced 

an ochre yellow. 

All thefe experiments prefent phenomena fo lingular that 

they deferve to be repeated; which I final 1 perhaps do; but 

in the mean time it appears- to me true that the greater part 

of thefe blues are only pruffiat of iron : the changes by affi¬ 

nity, however, are extraordinary. It is, above ^all, on the 

grey oxyd of mercury changed blue, that it is of importance 

to fix attention. 

As the precipitates which are formed in mixtures of me¬ 

tallic folutions with folutions of prufiia’ts, of alkalies, or of 

lithe, acidulated, though not blue, are ft ill pruffiats under 

different colours, it is very probable that the metallic oxyds, 

fuch as that of gold fixed on fluff deftined to be changed into 

'blue/ become pruffiats, folubfe in acids. In regard to the 

blue of platina, I have no doubt that it is a pruffiat of that 

metal ; its change is effected as fpeedily as that of iron. 

Vol. VI. C III. -Account 
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frt. Account of a Jimple and effectual Preparation of Seed- 

Co rn. By Mr .John Wagstaffe, of Norwich *. 

rp . 

JL HERE has been long fought for, and, in the opinion 

of fomc, long lince obtained, a perfect cure of the difeafe in 

wheat and other grain, provincially known by various names, 

as fmut, foot-brand, &c. which are but one and the fame 

difeafe. 

From the partial judgment of many individuals, it has 

been afferted, that fuch and fuch cauftics, falts, and waflies, 

have been completely definitive of this bane; yet, however 

fuch individuals may have efcaped its malignity, the repeated 

ufe of their recipes has not fueceeded with others to whom 

their procefs has been communicated i but I am convinced, 

by a ferie's of repeated experiments, that every perfon, who 

duly practifcs the fimple means I now lay before you, will 

be exempted from its immediate bane; and a diftrit of coun¬ 

try, by purfuing the fame means, may perhaps efcape future 

contagion. 

The means are fimple; and are ho other than immerfing 

the feed in pure water, and repeatedly fcouring it therein, 

juft before it is fown or dibbled in the foil. Whether wtU, 

fpring, or river water be ufed, is indifferent; but repeated 

furring and change of water is eflential to remove the pan 

tides of infection that may have imperceptibly adhered to 

the feeds thus purified : the fubfequtnt crop will be perfet 

in itfelfy and its feeds ([ am perfuaded) fucceftively fo like- 

wife, if there are no adjacent fields from whence this conta¬ 

mination may be wafted. Before I give you a feries of ex¬ 

periments, which have confirmed to me the complete cure 

of the difeafe in qu-eftion, permit me to obferve, that many 

years ftnee, believing that this corrupt fubftance of fmut 

oecaftoned its perpetuation, I took fome grains of wheat from 

a flock that had been known not to be affected with fmut j 

thefe grains I blackened with -its duft, and the fucceeding 

lummer confirmed my opinion, as near half the produce was' 

* From Niters and Papers of the Bath and Wejl - of- Eng lan d Society for 
the Encouragement of Agriculture, ccc. 

fmut- 
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fuuit-balls. Here I flopped; and in my own {mail practice 

ufed fome of the ftrongly recommended noftrums that were 

faid always to effetfl a cure, and which apparently they did, 

as I uniformly fteeped the grain in rain water before I made 

the addition of a dilguftful fluid, or commixture of I know’ 

not what ftrange fubflances. 

About two years fince, I was called upon by an intelligent 

farmer (Roger Treffey) of Devonfliire, who confidentially 

(becaufe he had a fubfcription in view) laid this Ample pro- 

cefs before me. I was immediately convinced, by comparing 

what I had pradlifed with the principle he advanced. 

I then repeated my former experiments. I took a handful 

of pure wheat, and blackened it, by rubbing in as much 

fmut-brand as I was able; after which, I divided this cor,* 

rupted handful into two equal parts; retained one part with 

all its corrupt impregnation*, and the other part I well 

cleanfed in water from its baneful particles: thefe two parts 

I again fubdivided into three portions each, two of which I 

dibbled in different fltuations, viz. a portion of the pure and 

impure, near to, but diftindlly feparated from, each other; 

two other portions fome miles from the former two: and the 

remaining two (the corrupted and the cleanfed) I committed 

to the care of an accurate neighbour for his putting into the 

ground, at which I was prefer,!, and witnefled the exndtnefs 

of the reparation. The products of thefe feveral trials were 

uniformly the fame: the unwafhed was generally fmutty; 

the waflied good in quality, one Angle let excepted. Thus 

fully convinced, and confirmed in the efficacy of the means 

recommended, I engaged the farmers of a certain parifh 

(Baburgh) to advance me a guinea for Roger Treffey?s pub¬ 

lication, ^during the principal occupier f, that he would be 

convinced 

* Whole fome water has a tendency to promote vegetation, while fome 

of the fetid and cofrohve fluids have a tendency to deftroy its princh L* ; 

in courfe, fome, perhaps much, of the feed perifhps in the foij. 

f This farmer had been fubjecl many years to brand, notwithstanding 

his conftant ufe of falinc and other fubflances 2 at length h$ changed thefe 

for a recipe from a gentleman to whole opinion he paid much deference $ 

but It proved, that on this change he had more brand than before s he 

jthencp rpfblycd ro ufe no more preparations, but brought all his feed, 

C z. , 
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convinced of its certainty, without waiting the iffue of a 

harveft. The confequenee of which has been, that I have 

neither feen nor heard of a fmutty ear in this diflridt; which, 

I believe, hath in no preceding year been free from them. 

In fine, not only from the experiments already adverted to, 

but from others which might be adduced, I am fully per- 

fuaded that the confirmation of this difcovery (and it has 

been many years back fuggefled) will lead to an incalculable 

advantage 5 for it is not alone a prefervation of the moft in- 

difpenfable article of human food from an appearance and 

flavour truly difguflful; but, while it renders it more nutri¬ 

tious, it alfo augments its quantity ; for every fmut-bali 

might have been a perfect grain, by ufing the fimple procefs 

referred to. To this let me add, that other kinds of bread, 

as well as that more generally ufed, may be augmented and 

improved; fince barley and oats equally efcape this conta¬ 

mination and diminution, if their feeds are equally purified. 

IV, On the Diflillatmn of ardent Spirit from Carrots. By 

Dr. Hunter and Mr. Hornby, of York*. 

OnE ton and eight flone of carrots, which, after being 

expo fed to the air a few days to dry, weighed one hundred 

and fixty flone, and meaCured forty-two bufhels, were wafhed, 

topped, and tailed, by which they loti in weight eleven flone, 

and in meafure feven bufhels: being then cut, they were 

boiled, with the proportion of twenty-four gallons of water 

to one-third of the above quantity of carrots, until the whole 

was reduced to a tender pulp, which was done in three hours 

wheat to the pump, and has not had (he fays) any brand fince. And, 

what is fill nv re confirming, a gentleman farmer in this vicinity applied 

to me for Roger Trefiey’s procefs, in confequenee of his whole crop of 

wheat being fp exceihvely infected with fmut, that his thrdhers daily, at 

the clofe of their labour, clcanted themfelves In water, they being, as he 

expreflkd it, as black as chimney-fweepers : yet his fubfequent crop of 

wheat fioni this feed, fcoured in repeated walkings, efcapcd the taint, 

except a piece of land in contiguity with the home (lead; which this gen¬ 

tleman aferibed to the pollution which fled over it from divers drejffihgs. 

* From the Tmnjadms of ibe Royal Society of Edinburgh. 
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boiling. From this pulp the juice was eafily extracted, by 

means of a prefs, and two hundred gallons of juice were pro¬ 

duced from the whole. This juice was boiled again, with one 

pound of hops, five hours, and then cooled to 66° of Fah¬ 

renheit; and, fix quarts of yeafl being added, it was fet to 

ferment. The ftrong fermentation laded forty-eight hours, 

during which time the heat abated to 58° of Fahrenheit. 

Twelve gallons of unfermented juice, which had been re- 

ferved, were then heated, and added to the liquor, the heat 

of which was thus raifed again to 66°, and the fermentation 

was renewed for twenty-four hours more, the air of the brew- 

houfe being all this time at 46° and 440. The liquor was 

now tunned, and continued to work three days from the 

bung. Laftly, it was diftiued; and the fir ft diftillation was 

rectified the next day, without any addition. The produce 

was twelve gallons of fpirit *. 

The refufe of the carrots weighed forty-eight ftone, which, 

added to the tops and tails, made provifion for hogs, befides 

the wafh from the ftill, which meafured one hundred and 

fourteen gallons. 

From this experiment, which was made by Mr. Hornby, 

Dr. Hunter draws the following comparifon between the 

diftillation of carrots and that of grain : 

Twenty tons of carrots, which will make two hundred 

gallons of proof-fpirit, may be bought for 161, 

Eight quarters of malt, or rather of materials for diftilla¬ 

tion, confining of malt, wheat, and rye, may be bought for 

161. and will alfo yield two hundred gallons of proof-fpirit. 

The refufe from the carrots will be nine hundred and 

fixty ftone, which, at one penny per ftone, will fell for 4/. 

The refufe, or grains, from the malt, &c. will be fixty-four 

bufhels, each bufliel about three ftone, which, at one penny 

per ftone, will fell for 16 s. 

Dr. Hunter, however, fuppofes that the manufacturing of 

the fpirit from carrots may be attended with more expence 

* A fample of tin’s fpirit, which was fent along with the paper, was 

examined by Dr. Black, Dr. Hutton, and Mr. Rufftll: they found that 

it refembled a corn fpirit in flavour, but that it was equal to a corn fpirit 

cl the beft kind, and that it was proof. 

than 
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than the manufacturing it from malt; but imagines that the 

greater value of the refufe may compenfate for that expence ; 

and that the faving of corn, for other purpofes, is an object 

worthy of attention and encouragement. 

V. Some Account of the Pdafic- Gum Vine of Prince of Wales's 

If and, and of Experiments made on the milky Juice which ' 

it produces; with Hints rtf petting the ufeful Purpofes to 

which it may he applied. By James Howison, Efq.* 

O U Jl fir ft knowledge of the plant being a native of our 

iiland arofe from the followino- accident:—In our cxcurfions ! 
/< ' o 

into the fore (Is it was found necelfary to. carry cutlaffes for 

the purpofe of clearing our way through the underwood. In 

one of thofe an elaflic-gum vine had been divided, the milk 

of which drying upon the blade, we were much furprifed in 

finding it poffefs all the properties of the American Caout¬ 

chouc. The vine which produces this milk is generally about 

the thicknefs of the arm, and aimed: round, with a ftrong 

sfh-coloured bark, much cracked, and divided longitudinally; 

has joints at a frnall didance from each other, which often 

fend out roots, but feldom branches; runs upon the ground 

to a great length ; at lad rifes upon the higheft trees into the 

open air. It is found in the greateft plenty at the foot of the 

mountains, upon a red clay mixed with land, in fituations 

completely (haded, and where the mercury in the thermo¬ 

meter will feldom exceed hammer heat. 

In my numerous attempts to trace this vine to its top, l 

never fucceeded; for, after followino- it in its different wind- 

logs, fometimes to a diftance of two hundred paces, I loft it, 

from its afeending among the branches of trees that were 

inaeceffible either from their fize or height. On the wed 

coaft of Sumatra, I underftand, they have been more fuccefs? 

ful; DoClor Roxburgh having procured from thence a fpe- 

cimen of the vine in flowers, from which he has clafled it, 

but whofe defeription I have not yet fecn, 

* From the Afialic Researches} Vol. V. 

With 
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With us the Malays have found tailing of the milk the 

bed mode of difcriminating between the elaftic-gum vine 
and thole which referable it in giving out a milky juice, of 

which we have a great variety; the liquid from the former 

being much lefs pungent or corrolive thaii that obtained from 

the latter. 

The ufual method of drawing off the milk is by wounding 
O J O 

the bark deeply in different places, from which it runs but 

llowly, it being full employment for one perfon to colleCt a 

quart in the courfe of two days. A much more expeditious 

mode, but ruinous to the vine, is cutting it in lengths of two 

feet, and placing under both ends veffels to receive the milk. 

The beff is always procured from the olded vines. From 

them it is often obtained in a confidence equal to thick 

cream, and which will yield two-thirds of its own weight hi 

gum. 

The chemical properties of this vegetable milk, fo far as 

I have had an opportunity of examining, furprifingly referii- 

ble thofe of animal milk. From its decompofition in coii- 

fequence of fpontaneous fermentation, or by the addition of 

acids, a feparation takes place between its cafeous and ferous 

parts, both of which are very fimilar to thofe produced hy 

the fame proceffes from animal milk. An oily or butyrous 

niatter is alfo one of its component parts, which appears 

upon the furface of the gum fo foon as the latter has attained 

its folid form. The prefence of this confiderably impeded 

the progrefs of my experiments, as will be feen hereafter. 

I was at fome trouble in endeavouring to form an extract 

of this milk fo as to approach to the confidence of new but¬ 

ter, by which I hoped to retard its fermentative dage with¬ 

out depriving it of its ufefnl qualities; but, as I had no ap¬ 

paratus for didilling, the furface of the milk, that was ex- 

poled to the air, inftantly formed into a folid coat, by which 

the evaporation was in a great degree prevented. I however 

learned, by collecting the thickened milk from the infide of 

the coats, and depodting it in a jelly-pot, that, if excluded 

from the air, it might be preferved in this fiate for a con- 

fiderable length of time. 

1 have kept it in bottles, without any preparation, tolerably 

7 g***1* 
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good, upwards of one year; for, notwithftanding the fer¬ 

mentation foon takes place, the decompofition in confe¬ 

rence is only partial, and what remains fluid ftill retains 

its original properties, although confiderably diminifhed. 

Not having feen M. Fourcroy7s memoir on Caout-chouc, 

I could not make trials of the methods propofed by him for 

preferving the milk unaltered* 

In making boots, gloves, and bottles, of the elaflic gum, 

I found the following; method the belt:—-I firft made moulds 

of wax, as nearly of the flze and fhape of what they repre- 

fented as poflible; thefe I hung feparately upon pins, about 

a foot from the ground, by pieces of cord wrought into the 

wax: I then placed under each a foup-plate, into which I 

poured as much of the milk as X thought would he fufficient 

for one coat. Having dipped my fingers in this, I completely 

covered the moulds one after another, and what dropped into 

the plates was ufed as part of the next coat: the firft I 

generally found fufficientfy dry in the fpace of ten minutes, 

when expofed to the fun, to admit of a fecond being applied :■ 

however, after every fecond coat, the oily matter before men-* 

tioned was in fuch quantity upon the furface, that, until 

wafhed off with foap and water, I found it impofiible to ap¬ 

ply any more milk with effeeft; for, if laid on, it kept run¬ 

ning and dividing like water upon wax. 

Thirty coats I in common found fufficient to give a cover¬ 

ing of the thicknefs of the bottles which come from America* 

This circumftance may, however, at any time be afeertained 

by introducing the finger between the mould and gum, the 

one very readily feparating from the other. 

I found the fingers preferable to abrufh, or any inftrument 

whatever, for laying on the milk; for, the moment abrufh 

was wet with that fluid, the hair became united as one mafs* 

A mode which at firft view would appear to have the advan¬ 

tage of all others for eafe and expedition in covering clay and 

wax moulds with the gum, viz. immerftng them in the milk, 

did not at all anfvver upon trial; that fluid running almoft 

entirely off, although none of the oily matter was prefent; 

a certain degree of force feeming neceflary to incorporate, 

by frifition, the milk with the new-formed gum. 

When, 
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When, upon examination, I found that the boots and 

gloves were of the thieknefs wanted, I turned them over at 

the top, and drew them off, as if from the leg or hand, by 

which I faved the trouble of forming new moulds. Thofe 

of the bottles being fmalleft at the neck, I was under the 

neceffity of diffolving in hot water. 

The infide of the boots and gloves which had been In 

contaCl with the wax being by far the fmoothed, I made the 

oiftfide. The gloves were now finifhed, unlefs cutting their 

tops even, which was bed done with fciffars. The boots, 

however, in their prefent Rate, more refembled dockings, 

having as yet no foies. To fupply them with thefe, I poured 

upon a piece of gunny a proper quantity of milk, to give it a 

thick coat of gum. From this, when dry, I cut pieces diffi¬ 

dently large to cover the foie of the foot, which, having wet 

with the milk, I applied; firft replacing the boot upon the 

mould to keep it properly extended. By this mode the foies 

were fo firmly joined, that no force could afterwards feparate 

them. In the fame manner I added heels and flraps, when 

the boots had a very neat appearance. To fatisfy myfelf as 

to their impermeability to water, I Rood in a pond up to 

their tops for the fpace of fifteen minutes, when, upon pull¬ 

ing them off, I did not find my (lockings in the lead damp. 

Indeed, from the nature of the gum, had it been for a period 

of as many months, the fame refult was to have been ex¬ 

pected. 
After being thus far fuccefsful,, I was greatly difappointed 

in my expectations with regard to their retaining their ori¬ 

ginal diape; for, on wearing them but a few times, they lod 

much of their fir ft neatnefs, the contractions of the gum 

being only equal to about feven-eighths'of its extenfion. 

A fecond difadvantage arofc from a circumdance difficult 

to guard againd, which was, that it, by any accident, the 

gum (hould be in the fin ailed degree weaker in one place 

than another, the effeCt of extenfion fell almoft entirely on 

that, part, and the confequenee was that it (bon gave way. 

From what I had obferved of the advantage gained in fub- 

ftance and uniformity of drength by making ufe of gunny 

as a bafis for the foies, I was led to fuppofe, that if an eladic 

Vo l. VI. D V cloth. 
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cloth, in fotne degree correfpondent to the elafticity of the 
gam, were ufed for boots, ftockings, gloves, and other arti- 

des where that property was necefiary, that the defedts 

above-mentioned might in a great meafure be remedied. I 

accordingly made my firft experiment with Coffimbazar 

ftockings and gloves. 

Having drawn them upon the wax moulds, I plunged 

them into veflels containing the milk, which the cloth 

greedily abforbed. When taken out, they were fo com¬ 

pletely diftended with the gum in folution, that, upon be¬ 

coming dry by expofure to the air, not only every thread, 

but every fibre of the cotton had its own diftindl envelope, 

and, in confequence, was equally capable of refitting the ac¬ 

tion of foreign bodies as if of folid gum. 

The firft coat by this method was of fuch thicknefs, that, 

for ftockings or gloves, nothing farther was neceffary. What 

were intended for boots required a few more applications of 

milk with the fingers, and were finifhed as thofe made with 

the gum only. 

This mode of giving cloth as a bafts I found to be a very 

great improvement; for, befides the addition of ftrength re¬ 

ceived by the gum, the operation was much fhortened. 

Woven fubftances, that are to be covered with the gum, 

as al.fo the moulds on which they are to be placed, ought to 

be conftderably larger than the bodies they are afterwards in¬ 

tended to fit $ for, being much con toadied from the abforp- 

tion of the milk, little alteration takes place in this diminu¬ 

tion in fize even when dry, as. about one-third only of the 

fluid evaporates before the gum acquires its folid form. 

Great attention mu ft be paid to prevent one part of the 

gum coming in contact with another while wet with the 

milk, or its whey; for, the inftant that takes place, they be¬ 

come infeparably united. But ftiould we ever fucceed in 

having large plantations of our own vine, or in transferring 

the American tree (which is, perhaps, more productive) to 

our pofleflions, fo that milk could be procured in fufficient 

quantity for the covering various cloths, which ftiould be 

done on the fpot, and afterwards exported to Europe, then 

the advantages attending this Angular property of the milk 

would 
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would for ever balance its aifadvantages : cloths, and cover¬ 

ings of different dcferiptions, might then be made from this 

gum-cloth with an expedition fo much greater than by the 

needle that would at firft appear very furpriling; the edges 

of the feparate pieces only requiring to be wet with the milk, 

or its whey, and brought into contact, when the article 

would be finifhed and fit for ufe. Should both milk and 

whey be wanting, a folution of the gum in ether can always 

be obtained, by which the fame end would be accomplifhed. 

Of all the cloths upon which I made experiments, nan¬ 

keen, from the ftrength and quality of its fabric, appeared 

the bed calculated for coating with the gum. The method 

I followed in performing this, was, to lay the cloth fmooth 

upon a table, pour the milk upon it, and, with a ruler, to 

fpread it equally. But, ftiould this ever be attempted on a 

larger fcale, I would recommend the following plan :—To 

have a ciflern for holding the milk a little broader than the 

cloth, to be covered with a crofs bar in the centre, which 

muft reach under the furface of the milk, and two rollers at 

one end. Having filled the ciflern, one end of the piece of 

cloth is to be palled under the bar, and through between the 

rollers; the former keeping the cloth immerfed in the milk, 

the latter in prefling out what is luperfluous, fo that none 

may be loft. The cloth can be hung up at full length to 

dry, and the operation repeated until of whatever thicknefs 

wanted. For the reafons above-mentioned, care muft be 

taken that one fold does not come in contact with another 

while wet. 

Having obferved that moft of the patent catheters and 

bougies made with a folution of the elaftic gum, whether 

in ether or in the eftential oils, had either a difagreeable 

ftickinefs, or were too hard to admit of any advantage being 

derived from the elafticity of the gum; I was induced to make 

fome experiments with the milk towards removing thefe qb- • 

jeCtions. ' 

From that fluid, by evaporation, I made feveral large- 

fized bougies of pure gum, which, from their over-flexibility, 

were totally ufelefs. I then took fome flips of fine cloth co¬ 

vered with the gum, which I rolled up until of a proper fize, 

P 3 and 
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and which I rendered folid, by foaking them in the milk 

and then drying them. Thefe poffeffed more tirmnefs than 

the former, but in no degree fufticient for the purpofe in¬ 

tended. Pieces of ltrong catgut, coated with the gum, I 

found to anfwer better than either. 

Betides an effectual cloathing for manufacturers employed 

with the mineral acids, which had been long a defideratum, 

this fubftance, under different modifications, might be ap¬ 

plied to a number of other ufeful purpofes in life; Inch as 

making hats, great qpats, boots. Scc, for failors, foldiers, 

fiihermen, and every other defeription of perfons who, from 

their purfuits, are expofed to wet ftockings ; for invalids, who 

fuffer from damps; bathing caps, tents, coverings for carri¬ 

ages of all kinds, for roofs of houfes, trunks, buoys. See. 

This extraordinary vegetable production, in place of being 

injured by water at its ufual temperature *, is preferved bv 

it. For a knowledge of this circumftance I am indebted 

to the Chinefe. Having, fome years ago, commiffioned ar¬ 

ticles made of the elaftic-gum, from China, I received them 

in a fmall jar filled up with water; in which ftate I-have 

fince kept them without obferving any figns of decay. 

Should it ever be deemed an object to attempt plantations 

of the elaftic-gum vine in Bengal, I would recommend the 

foot of the Chittagong, Rajmahal, and Bauglipore hills, as 

fituations where there is every probability of fucceeding, 

being very fimilar in foil and climate to the places of its 

growth on Prince of Wales’s I (land. It would, however, 

be advifable to make the firft trial at this fettlement, to learn 

in what way the propagation of the plant might be moft 

fuGcefsfully conducted. A further experience may alfo be 

neceffary to afeertain the feafon when the milk can be pro¬ 

cured of the beft quality, and in the greateft quantity, with 

the leaft detriment to the vine. 

* From an account of experiments made with the elaftic gum by 

M. Oroffart, inferted in the Annaies de Cbimie for 179Z, it appears, that 

■>va:tr, when boiling, has a posver of partially di$olving tne gum fo as to 

jKnder one par* capable Di being finally joined to another i^y preiTure only. 

VI. Jfyteti- 



[ 21 ] 

\ I. 'Experiments and. Oh [creations on Shell and Bone. By 

Charles Hatchett, Efq. F.R.S.* 

SoME experiments which I lately made at the requeft of 

Mr. Home, and which he has done me the honour to men¬ 

tion in his ingenious paper on the teeth of granivorous qua¬ 

drupeds, induced me to turn my attention more particularly 

to the chemical examination of fhell and bone, efpeciallv as 

the former appeared to have been hitherto much neglected. 

The time fince thefe experiments were begun, has not been 

fufficient to enable me to enter into ail the minutite of the 

chemical analyfis of thefe fubftances; but, as fome remark¬ 

able fadts were afeertained, I have now ventured to brincr 

them forward, with the addition of fome obfervations, al¬ 

though as yet the whole is little more than a very imperfect 

outline. 

The firft of thefe experiments were made on the {hells of 

marine animals ; and to avoid repetition and prolixity, I 

{hall, in a great meafure, once for ail, deferibe the menftrua, 

the precipitants, and the mode of operation. 

When fhells were examined, they were immerfed in acetous 

acid, or nitric acid, diluted, according to circurnfiances, with 

four, five, fix, or more parts of diftilled water; and the folu- 

tion was always made without heat. 

The carbonate of lime was precipitated by the carbonate 

of ammoniac, or of pot-afh ; and phofphate of lime (if pre- 

ient) was previoufly precipitated by pure or can (lie ammo¬ 

niac. 

If any other phofphate like that of foda was fufpedled, it 

was difcovered by folution of acetite of lead. 

Bones and teeth were alfo fubjefted to the adlion of the 

acetous, or diluted nitric and muriatic acids. 

The diffolved portion was examined by the above-men¬ 

tioned precipitants; and, in experiments where the quantity 

of the fubftance would permit, the phofphoric acid w'as alfo 

feparated by nitric or fulphuric acid. The phofphoric acid 

thus obtained, was proved after concentration by expert- 

f From the Pbitofopbical Tranfatfioits for 1799. 
ments. 



22 Experiments and Obfervations 

meats, which being nfually employed for fuch purpofes, are 

too well known to require defcription. 

It is neceflary moreover to obfejve, that as the fubftances 

examined were very numerous, and my principal objedt was 

to difoover the mod: prominent characters in them, I did not 

for the prefent attempt in general to ascertain minutely the 

proportions fo much as the number and quality of their re- 

fpe&ive ingredients. 
The greater part, if not all, of marine (hells, appear to be 

of two deferiptions in refpedl to the fubftance of which they 

are compofed. Thofe which will be firft noticed have a por¬ 

cellaneous afpecl with an enamelled furface, and when broken 

are often, in a (light degree, of a fibrous texture. 

The (hells of the other divifion have generally, if not al¬ 

ways, a ftrong epidermis, under which is the {hell, princi¬ 

pally or entirely compofed of the fubftance called nacre, or 

mother-of-pearl. 

Of the porcellaneous (hells, various fpecics of voluta, cy- 

praea, and others of a fimilar nature were examined. 

Of the (hells compofed of nacre, or mother-of-pearl, I 

(elected the oyfter, the river mufcle, the haliatis iris3 and 

the turbo olearius. 

Experiments on Porcellaneous Shells. 

. Shells of this, defcription, when expofed to a red heat in a 

crucible during about a quarter of an hour, crackled and loft 

the colours of their enamelled furface; they did not emit 

any apparent fmoke, nor any fmell like that of burnt horn 

or cartilage. Their figure remained unchanged, excepting a 

few flaws; and they became of an opaque white, tinged par¬ 

tially with pale grey, but retained part of their original glofs. 

The (hells which had not been expofed to fire (whether 

entire or in powder) diflblved with great effgrvefcence in the 

various acids; and the folution afterwards remained colour- 

lefs and tranfparent. But the (hells which had been burned, 

upon being diflblved, depofited a very fmall quantity of ani¬ 

mal coal; and thereby the prefence of fome gluten was de¬ 

noted, although the proportion was too fmall to be difeovered 

in the folution of the {hells which had not been burned. 

$ The 
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The various folutions were filtrated, and were examined 

by pure ammoniac and acetite of lead ; but I never obtained 

any trace of phofphate of lime, nor of any other combination 

of phofphoric acid. 

The carbonate of lime was afterwards precipitated by car¬ 

bonate of ammoniac j and from many experiments it ap¬ 

peared, that porcellaneous {hells con fid of carbonate of lime, 

cemented by a very fmall portion of animal gluten. 

Previous to the experiments on (hells compofed of nacre, 

or mother-of-pearl, I examined fome patellae from Madeira. 

When thefe were expofed to a red heat in a crucible, there 

was a perceptible frnell, like that of horn, hair, or feathers. 

The proportion of carbonic matter depofited by the fubfe- 

ejuent folution was more confiderablc than that of the {hells 

above mentioned, and the proportion of carbonate of lime 

relative to their weight was lefs. 

When the recent (hells were immerfed in very dilute nitric 

acid, the epidermis was feparated, the whole of the carbo¬ 

nate of lime was difiblved, and a gelatinous Tub fiance, nearly 

liquid, remained, but without retaining the figure of the 

{hell, and without any fibrous appearance. 

Thefe ihells evidently, therefore, contain a larger portion 

of a more vifeid gelatinous fubfiance than thofe before men¬ 

tioned; but the folution feparated from the gelatinous fub- 

ftance afforded nothing: but carbonate of lime. 

'Experiments on Shells compofed of Nacre, or Mother-of -Pearl. 

When the (hell of the common oyfter was expofed to a 

red heat, the effects \\ere the fame as thofe obferved in the 

patellae; and the folution of the unburned (bell was fimilar, 

only the gelatinous part was of a greater confifiency. 

A fpecies of the river mufcle was next fubjecled to expe¬ 

riment. This, when burned in a crucible, emitted much 

fmoke, with a firong frnell of burned cartilage, or horn ; the 

(hell throughout became of a dark grey, and exfoliated. By 

folution in the acids a large quantity of carbonic matter was 

feoarated ; and much lefs of carbonate of lime was obtained 
t / 0 

from a given weight of the {hell than from thofe already 

mentioned. 
Upon 
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Upon imtnerfing an unburned fliell in dilute nitric acid, 

a rapid folution and effervefcence at fir ft took place, but gra¬ 

dually became lefs, fo that the difengagement of the carbonic 

acid gas was to be perceived only at intervals. 

At the end of two days I found nearly the whole of the 

carbonate of lime diffolved, but a feries of membranes re¬ 

taining the figure of the fliell remained, of which the epi¬ 

dermis conftituted the firft. 

In the beginning the carbonate of lime wa3 readily dif- I 

folved, becaufe the acid menftruum had an eafy accefs; but 

after this it had more difficulty to infmuate itfelf between the 

different membranes, and of courfe the folution of the ear- j 

bonate of lime was flower. 

During the folution the carbonic acid gas was entangled, 

and retained in many places between the membranes, fo as j 

to give to the whole a cellular appearance. 

The haliotls iris and the turbo olearius refembled this 

mufcle, excepting that their membranaceous parts were 

more compact and denfe. 

Thefe {hells, when deprived, by an acid menftruum, of 

their hardening fubftance, or carbonate of lime, appear to be 

formed of various membranes applied ftratum fuper ftratum. 

Each membrane has a correfponding coat or cruft of car- < 

bonate of lime; which is fo fituated that it is always between 

every two membranes, beginning with the epidermis, and 

ending with the laft formed internal membrane. 

The animals which inhabit thefe {{ratified {hells, increafe j 
their habitation by the addition of a ftratum of carbonate of 

lime, fecured by a new membrane: and as every additional j 

ftratum exceeds in extent that which was previoufiy formed, > 

the fliell becomes ftronger in proportion as it is enlarged, and 

the growth and age of the animal becomes denoted by the 

number of the ftrata which concur to form the fliell. 

Although the baliotis iris and the turbo olearius are com- 

pofed of the true mother-of-pearl, I was induced to repeat 

the foregoing experiments on fome detached pieces of mother- 

of-pearl, Inch as are brought from China. 

Thefe experiments I need not defer! be, as the refill ts were 

prccifelv the fame* 

I mill 
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I mud, however, obferve, that the membranaceous or car¬ 

tilaginous parts of thefe (hells, as of the pieces of mother-,of* 

pearl, retained the exabt figure of the fhell or piece which 

had been immerfed in the acid menftruum ; and thefe mem¬ 

branaceous parts diftin&ly appeared to be compofed of fibres 

placed in a parallel direction, correfponding to the configura¬ 

tion of the fhell. 

The fame experiments were made on pearls; which proved 

to be fimilar in compofition to the mother-of-pearl; and fo 

far as their fize would enable me to difeern, they appeared 

to be formed by concentric coats of membrane and carbo¬ 

nate of lime : by this ffructure they much refemble the 

globular calcareous concretions found at Carlfbad, and other 

places, called pifolithes. 

The wavy appearance and irradiahey of mother-of-pearl, 

and of pearl, are evidently the effect of their lamellated ftruc- 

ture and femi-tranfpareiicy; in which, in fome degree, they 

are refembled by the lamellated hone, called adularia. 

When the experiments on the porcellaneous fhells, and on 

thofe formed of mother-of-pearl, are compared, it appears 

that the porcellaneous (hells are compofed of carbonate of 

lime, cemented by a very fmall portion of gluten; and that 

mother-of-pearl, and pearl, do not differ from thefe, except 

by a fmaller proportion of carbonate of lime; which, inftead 

of being fimply cemented by animal gluten, is intermixed 

with, and ferves to harden a membranaceous or cartilagi¬ 

nous fubftance; and this.fubftance, even when deprived of 

the carbonate of lime, (till retains the figure of the (hell. 

But between thefe extremes there will probably be found 

many gradations; and thefe we have the greater reafon to 

expend, from the example afforded by the patellae, which 

have been lately mentioned. 

Some few experiments were made on certain land-fhells; 

and in the common garden-fnail I thought that I difcovered 

fome traces of phofphate of lime; but as I did not find any 

in the helix memoir alts, it may be doubted whether the pre¬ 

fence of phofphate of lime fhould be confidered as a chemical 

character of land-fhells 
lExpeti- 

* S5me experiments which I have lately rnade^tjpon the cuttle-bone of 

You VI, E " the 
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Experiments on the covering Suhfiance of Crujlaceous JMarine 

Animals **. 

As I was not acquainted with any experiments by which 

the chemical nature of the fubftance which covers cruffa- 

eeous marine animals had been determined, I was defiro-us 

to afeertain in what refpedl it was different from fhell; and 

I began thefe experiments on three fpecies of the echinus, 

with which I had been favoured by the Right Hon. Prefident. 

I was the more inclined to begin with the echini, becaufe 

naturalifts do not appear to be perfectly agreed whether to- 

call them teftaceous or cruftaeeotis animals. 

Klein, who has written a work upon echini, after having 

noticed the various opinions of Rondelet, Rumphius, and 

others, determines that they are to be regarded as teftaceous- 

animals. His words are: i£ Sic plurimas teftas marinas, in 

*•' ftatu naturali confideratasj cum echinodermatis potius quam 

if cum cruftis aftacorum vel cancrorum conferre licebit. Ita— 

4C que echinodcrma cum Ariftotele qui echinos inter teftacea 

£i quibus facultas ingredient?! eft reponit, nec non cum Be- 

lonio, Aldrovando, et excellentiffimo Sloanio religiofe tef- 

(C tarn appelkmus, quam fatis- dtiram in nonnullis offendi- 

<£ nms +.” 

But Linnaeus was of the contrary opinion, as appears from 

bis definition of the echinus : “ Corpus fubrotundum cruflq 

“ off la tetlum fpinis mobilibus fsepius afperaj.” 

Now, as the experiments above related had proved that 

the fliells of marine animals were composed of carbonate of 

lime, without any phoiphate, I thought it very poffible that 

trhe covering of the cruilaceous animals might, in fome re~ 

ipett, be different; and it fo, I fhoutd thus, by chemical 

the (hops have proved that the term bovc is here rnifapplled, if the pre- 

huice at phofphate oi lime is to be regarded as the charadteriftic of bone; 

tor this fubftance in competition is exactly ftmiUr to fhell, add con lifts of 

var ous membranes hardened by carbonate of lime, without the fmalleft 
mixture of phofphate. 

* tJ odor this head I have 

ftfti, crabs, lob Hers, &c. 
included my experiments upon echini, {tar, 

f Klein Natnrahs. D/jpq/ifio Ecbhmdermatjtmt &c. p. 10. 
I ^yfiema Namr&. lidicGmelip^ p. 

chara&ers* 
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characters, Re enabled to afcertain the clafs to which the 

echinus was to be referred. 

Of the three echini which were examined, one had fmall 

fpines; the fecond had large obtuie fpires ; and the third 

was of a very flat form. 

Portions of tliefe echini were feparately immerfed in acetous, 

muriatic, and diluted nitric acid, by each of which they were 

completely diflolved with much effervefcence; depofiting at 

the fame time a thin outer (kin, or epidermis. The tranfpa- 

rency of the folutions was alfo difturbed by a portion of gluten 

which remained fufpended, and communicated a brownifh 

colour to the liquors. 

The folutions in acetous and diluted nitric acid were fil¬ 

trated; after which, from the acetous folution of each echi¬ 

nus, I obtained a precipitate of phofphate of lead by the ad¬ 

dition of acetite of lead; and having thus proved the prefence 

of phofphoric acid, I faturated the nitric folutions with pure 

ammoniac, by which a quantity of phofphate of lime was 

obtained, much inferior, however, in quantity to the carbo¬ 

nate of lime, which was afterwards precipitated by carbonate 

of ammoniac. 

The compofition of the cruft of the echinus is therefore 

different from that of marine fhells ; and by the relative pro¬ 

portions and nature of the ingredients, it approaches moft 

nearly to the (hells of the eggs of birds; which in like man¬ 

ner confift of carbonate, with a fmall proportion of phofphate 

of lime cemented by gluten. 

It remained now to examine the compofition of thofe fub- 

ftances which are decidedly called cruftaceous; but previous 

to this, forne experiments were made on the afterias or ftar- 

fifh, of which I took the fpecies commonly found on our 

coafts, and known by the popular name of five fingers iafle- 

yias rubens.) 

The afterias is thus deferibed by Linnaeus. “ Corpus de- 

s{ preflum, fubtus fuicatum; crufta coriacea, tentaculis mu- 

ricata 

When the afterias was immerfed in the acids, a confider- 

able effervefcence was produced, and a thin external ftratum 

* Syftema Naturae. Ed. Gmelin, p.3160. 

E 2 was 
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was diffolved; after which it remained in a perfectly coria¬ 

ceous hate, and complete in refpedt to tlie original figure. 

The diffolved portion, being examined by the ufual precis 

pitants, proved to be carbonate of lime, without any mixture 

of phofphate; but in another fpecies of the aflerias, which 

had twelve rays (aflerias pappofa), I difeovered a fmall quan¬ 

tity of phofphate of lime. I am therefore induced to fufpedl 

that, in the different fpecies of the aflerias, nature makes an 

imperfect attempt to form fhell on fome, and a cruftaceous 

coating on others; and that a feries of gradations is thus 

formed between the teftaceous, the cruftaceous, and the 

coriaceous marine animals. 

It was now reqmfite to afeertain if phofphate of lime is a 

component part of the fubftance which covers the cruftaceous 

marine or aquatic animals, fuch as the crab, lobfter, prawn, 

and crayfifli. 

Pieces of this fubftance, taken from various parts of thofe 

animals, was at different times immerfed in acetous and in 

diluted nitric acid; thofe which had been placed in the di¬ 

luted nitric acid produced a moderate effervefcence, and in 

a fhort time were found to be foft and elaftic, of a yellowifh- 

white colour, and like a cartilage, which retained the original 
figure. 

The fame effe&s were produced by acetous acid, but in a 

lefs degree; in the latter cafe, alfo, a colouring matter re¬ 

mained, and was foluble in alcohol. 

All the folutions, both acetous and nitric, afforded carbo¬ 

nate and phofphate of lime, although the former was in the 

largeft proportion. 

There is reafon to conclude, therefore, that phofphate of 

lime, mingled with the carbonate, is a chemical charadleriftic 

which diftinguifhes the cruftaceous from the teftaceous fub- 

fftmees; and that the principal difference in the qualities of 

each, when complete, is caufed by the proportion of the har¬ 

dening fubftances relative to the gluten by which they are 

1 ^^nted, or by the abundance and conftftency of the gela¬ 

tinous, membranaceous, or cartilaginous fubftance, in and 

on which the carbonate of lime, or the mixture of carbonate 

-no phofphate of lime, has been fecreted and depofited. 

Moreover, 
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Moreover, as the prefence of phofphate of lime, mingled with 

carbonate, appears to be a chemical character of cruftaceous 

marine animals, there is every reafon to conclude that Lin¬ 

naeus did right not to place the echini among the teftaceous 

ones. 

The prefence of phofphate of lime in the fubftance which 

covers the cruftaceous marine animals appears to denote an 

approximation to the nature of bone, which, not only by the 

experiments of Mr. Gahn, but by the united teftimony of all 

chemifts, has been proved principally to conftft (as far as the 

offifying fubftance is concerned) of phofphate of lime. 

This confideration, therefore, induced me to repeat the 

above experiments on the bones of various animals. 

It is fcarcely neceftary for me to mention the ufual effects 

of acids on bones fteeped in them, as they are known to every 

phyfiologift and anatomift. 

In every operation of this nature the offifying fubftance, 

which is principally phofphate of lime, is diflolved, and a 

cartilage or membrane of the figure of the original bone re¬ 

mains ; fb that the firft origin of bones appears to be by the 

formation of a membrane or cartilage of the requifite figure, 

which, when the fubfequent fecretion of the offifying fub¬ 

ftance takes place, is penetrated by, and thus becomes more, 

or lefs converted into the ftate of bone. 

It is alfo known that the nature of the bone is more influ¬ 

enced by the greater or lefs predominance of the membrana¬ 

ceous or cartilaginous part than by any other caufe. It is 

not, therefore, for me to add any thing to this part: and in 

refpedf to the fubftance which is the caufe of offification, little 

alfo requires to be mentioned; for this (as has been already 

obferved) is known principally to confift of phofphate of 

lime. I (hall only, therefore, briefly mention the refult of 

certain experiments. 

[To "be continued.} 

VII. Hijlory 
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VII. Hijlo ry of jJJtro no my fo r th e Year 1799- By Jerome 

Lalande. Read at the Lyceum on the 2,6th of December. 

HIS year will be memorable on account of the total 

completion of that immenfe operation refpe&ing the fize of 

the earth, which lafted feven years. Thofe able aftronomers, 

Delambre and Mechain, who finifhed it, arrived in the month 

of November 1798, and by the month of January were able 

to give us the value of the degrees between Dunkirk and 

Barcelona. But, as thefe degrees did not follow an uniform 

progrefs, it was foon found, that, to deduce from them the 

value of the metre, or the new French meafure, a difcuffion 

was neceflary, on the oblate form of the earth, to be adopted. 

Had they adhered to the arc meafured between Dunkirk and 

Barcelona, they would have had yicJ or nineteen leagues, 

for the flatriefs at the poles; but, by comparing it with the 

degree meafured under the Equator, they found Duly nine 

leagues and a half. 

On the 8th of April, after a long difcuffion, they adopted 

the latter quantity, and the new metre was determined to be 

36 inches 11*296 lines, and the flatnefs of the earth y4-f. 

On the 3th of May C. Van Swinden, a celebrated Dutch 

philofopher, made a definitive report on the grand labour 

of the meridian and the metre, which was afterwards read 

in a public fitting of the Inftitute. 

On the 22d of June the Infiitute prefented to the two 

councils the original ftandards of the metre anu kilogramme 

of platina, which were placed in the magnificent depot of the 

national archives in the national palace, formerly the Thuil- 

leries. 

On the 17th of November the confuls propofed a law to 

declare that the metre and the kilogramme are the definitive 

ftandards of France, and to caufe a medal to he ftruck in 

commemoration of this grand undertaking:. On one fide is 

to be reprefented the Republic holding the metre and the kilo¬ 

gramme, with this infcription, “ To all ages and all nations 

and on the exergue, u French Republic, year 7The figure 

will be on a plinth of five centimetres. The reverie will ex¬ 

hibit 
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mbit the globe of the earth, a pair of compaftes extended from 

the Equator to the Pole, the conftellation of the Leifer Bear, 

and the following infcription—Unity of meafures, ten mil¬ 

lionth part of a quarter of the meridian.” The diameter of 

the medal will be two inches, and will be executed by C. 

Jouftroy, It was propofed in a report prelented to the In- 

ftitutc on the 20th of OHober, by C. David, Moitte, Leblond 

Mongez, Laplace, Delambrc, Leveque and Gobelin, and was 

adopted by a law of December 10. 

By reducing thefe meafures to the temperature of ten de¬ 

grees, which is the mean degree of the heat at Paris, and 

that in thy caverns below the obfervatory, I find the 45th 

degree to be 57012 toifes, inftead of 57031 which I had 

adopted in my aftronomy. This is 19 toifes lefs; the mean 

radius of the earth 3268159 toifes, lefs by 1323 toifes than 

my table, which hitherto has ferved as a rule in books of 

natural philofophy. This, without doubt, is very little in 

regard to the extent of the earth : we are therefore pretty 

well acquainted with its fize, but we are not fufficiently ac¬ 

quainted with its irregularities; and this, at any rate, is one 

important refuit from this new labour. 

This year has furnifhed three new comets. On the 6th 

of December 1798, C. Bouvard clifcovered, at the obferva¬ 

tory, a {mail one in the conftellation of Hercules; it was 

feen only during fix days, and difappeared on the nth of 

December in Aquarius, but C. Burckhardt calculated its 

orbit with all the precifion poffible*. 

C. Mechain, to whom we are already indebted for the 

difeovery of fo many comets, found one on the morning of 

the 7th of Auguft, which is the 90th according to the general 

catalogue in the third edition of my Aftronomy. It was very 

{mail and without any tail, but exceedingly clear; it was 

above the Lynx, in the conftellation which Hell formed in 

1790, under the name of the Grand Telefcope of Herfchel. 

At three o’clock in the morning it had 107° 47' of right 

afeenfton, and 430 54' of north declination. It was among 

‘the ftars which C. Lefranqais obferved on the 9th of March 

1794, fo that very exadl pofitions were immediately obtained. 

r ConnoifTance dcs Terns, ac. 10. p. 3 So. 

C, Mechain 
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C. Mechain and C. Burckhardt each calculated the orbit 

with that ardour and readinefs which are natural to thefe able 

aftronomers: C. Moilier followed its progrefs, according to 

his ufual cLiftom, with indefatigable affiduity, for more than 

two months, till the 25th of O&ober, when it difappeared 

on the eaftern knee of Ophiuchus. During this long appear¬ 

ance our collcdtion of 50,000 ftars has often furnifhed im¬ 

portant points for the redutSlion of thefe obfervations. Oil 

the laft day it was near a ftar of the fixth magnitude, the 

po fit ion of which I have given in the Connoijfance des 'Ferns 

for the year 30. All the obfervations of C. Mechain and 

Meffier will be publifhed in detail : fome of them have a 

wonderful degree of perfection, because they were made by 

means of an excellent meridian telefcopc, at the Maifon dm 

Champ de Mars (Military School) by C. Lefrangais and 

' Burckhardt. 

This day alfo, December 26, 1799, at half after five in the 

morning, C.Mechain difeovered anew comet in Ophiuchus, 

which will be the 91ft. It had about 269° of right afeenfieu 

and 50 of northern declination. It appeared to the naked eye 

as a liar of 5th and 6th magnitude in the telefcope. Its nu¬ 

cleus was exceedingly luminous, and almoll bounded : it 

had a very narrow tail, of a pretty intenfe light, and about 

70 in length. It advanced towards the fouth fo rapidly that 

It was apprehended it could not long be obferved, imlefs it 

fhould appear in the welt after having travelled a part of the 

fouthern hemifphere. 

As the molt defective part of aftrononiy at prefent is what 

relates to comets, I mult recommend them to all our corre- 

fpondents. The Bureau dcs Longitudes has font a night te¬ 

lefcope to C. Flaugergues at Viviers, who has promifed to 

make ufe of it. & . 

■ C. Mougin, in the department of Doubs, has promifed the 

fame thing; but, being a prieft, he was obliged to quit La 

Grand "Combe-des-Bois, where he was cure, and where, fince 

1766, he had made many obfervations and calculations, and 

had been banifhed to a hollow valley where he could no 

longer have a proper view of the heavens. The government 

has thought proper to fuffer him to refume hisjabours, and 

9 to 
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to return to his ancient habitation, which is more convenient 

for fearching out comets. 

To render this fearch more fuccefsful, I have propofed to 

mount a Newtonian telefcope in fuch a manner as to be 

moveable around the eye-glafs, by means of a handle, 

without changing the place of the eye. M. Yon Zach has 

caufed this machine to be engraved, and I hope that, at a 

more favourable period, it will be executed, and be the means 

of dilcovering new comets. If, in the courfe of forty-three 

years, the fame number has been difcovered by fearching for 

them with plain telefcopes without any fupport, how many 

ought we not to find by the method I propofe, which will 

not fuffer the lead portion of the heavens to efcape obferva- 

tion ? 

C. Pi&et, the celebrated profeflor of natural philofophy at 

Geneva, and director of the obfervatory, has fent us the draw¬ 

ing of an Englifh telefcope, which, with a hinge and fmall arch 

of copper, becomes parallablic, and proper for following the 

dar», and for making the greater part of aftronomical obferv- 

ations. I hope opticians, who make (lands for telefcopes, 

will take advantage of this hint, fince mere amateurs, with an 

achromatic telefcope, will thus be enabled, without farther 

expence, to find out and to follow (lars in the open day, 

and to fearch for comets, of which we at prefent (land in 

need. 

The great work on the (lars, which I began in 1789, has 

been carried by C. Lefrangais to nearly 50,000, notwith- 

ftandinc: the unfavourablenefs of the feafons, which has ren- 

dered this year one of the mod difagreeable and unfruitful 

feen at Paris. Thefe dars have been already printed in my 

Hjloire CeleJ}ei the fird volume of which, as well as my 

Bibliographie Afronomique, will appear as foon as the date 

of the finances will admit of funds being applied to the 

printing-houfe of the Republic. C. Burckhardt has'continued 

to make, with C. Lefranyais, a great number of important 

observations on the planets and dars 5 for, as there are two 

excellent indruments at the Maifon du Champ de Mars, 

thefe are fufncient to employ thofe two able adronomers. 

Madam Lefrancais has made for the ConnoiJJance des 

Yol. VI. F Terns 
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Terns of the year 10, which has juft appeared, and that of 

the year n, now printing, catalogues of 3000 ftars reduced 

and calculated: {he has therefore given us in the whole 

10,000. But C. Burckhardt has made tables of a new form, 

which will enable him to calculate with eale the whole 

of the 50,000 liars which have been obferved. 

The obliquity of the ecliptic being one of the fundamental 

objects of atfronomy, we have continued to obferve it at the 

two folftices of this year. We found it in the month of June 

5" more than what is given in my table; but C. Mechain, 

in the month of December, found it 8X/ lefs than in my table. 

This difference arifes probably from the refradfion in winter, 

which is not yet fufficiently known. This queftion we hope 

to refolve in the prefent year by comparing better the two 

folftices. 

The obfervatory was in want of good inftruments, but we 

have at length been able to obtain fome. The large mural 

quadrant of C. Lemonnier, which General Bonaparte pro¬ 

cured for us, has been eredted, as well as that of five feet, 

which C. Lemonnier lent me in 1751 to obferve the moon 

with at Berlin, and an excellent meridian telefcope executed 

by 0. Lenoir, with an objedt-glafs by C. Carochc. The 

latter made alfo the large fpeculum of the twenty-two feet 

telefcope which was at La Muette, and which was equal to 

that of Herfchel of the fame length. The telefcope of pla- 

tina, which they wiflied to take from us, has been fecured 

to the obfervatory by a decifion of the minifler of the inte¬ 

rior. Thus nothing is wanting to the moft beautiful obferv- 

atory in the world, to render it at the fame time the moft 

ufeful. 

We hope at the Peace to have a telefcope of forty feet, 

with fpecula of platina. On the 7th of Auguft, 7th year, 

a decree was made by the Inftitute that the platina we have 

fhould be referved for the large telefcope until we obtain 

from Spain a greater quantity. We have already 200 pounds, 

but we muft procure at leaft 2000 for the fpeculum, which 

the intimate connedtion between France and Spain gives 11s 

reafon to hope will be the cafe. 

Mr. Brown, an ingenious optician of London, has made 

telef copes. 
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telefcopes, the tabes of which always remain horizontal, and 

in which the image of the object is thrown on the eye-glafs 

by means of a plain fpeculum. 

The Minifter of the Marine has augmented the (alary of 

the Aftrononrers of the Marine at Marfeilles, and C. Thulis 

has refumed his obfervations with new zeal. The observa¬ 

tories of C. Darquier at Touloufe, Duc-la-Chapelle at Mon- 

tauban, and Flaugergues at Viviers, have furnifhed us with 

many ufeful obfervations. 

The grand and important work of G. Laplace, entitled 

La Mecanique Celefe, expected with fo much impatience, 

appeared on the 6th of September. In that work will be 

found the methods and noble analyfis which led the author 

to the important difcoveries which I have feveral times an¬ 

nounced and extolled in this hiftory. 

C. Burckhardt tranflated it into German with explanatory 

notes, at the fame time that he read the proofs of the French 

edition, and went over all the calculations. No author ever 

had, or was more worthy of having, a tranftator of fo great 

merit. The Bureau des Longitudes, who had long known 

the zeal and ability of C. Burckhardt, have unanimoufly 

elected him to a place vacant three years, though it had 

been folicited for by feveral men of letters, of approved ta¬ 

lents, and natives of France. But C. Burckhardt has got 

himfelf adopted by France; he has preferred it to his own 

country, which he will no lefs honour by labouring with 11s. 

In the laft century, Caffini, Huyghens, Romer, and Maraldi, 

came in like manner to reinforce aftronomy in France; but 

at that period it had more need of fuch affiftance. There 

were then only two or three French aftronomers; at prefent 

we have (even or eight. 

M. Schubert has publifhed in German, at Peterfburgh, a 

work on Phyfical Aftronomy in two volumes quarto, in which 

are found calculations of the perturbations of all the-planets, 

C. Cauflin has fmifhed the tranflation of the Arabic ma- 

nufeript of Ibn Iunis. In this work there are more than a 

hundred obfervations, thirty of which are of eclipfes. I had 

found a fragment of it among the manuferipts of Jofcph de 

Lifte, my old mafter. 
The 
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The Inftitute decreed, on the 2d of December, that the 

Minifter for Foreign Affairs fhould be requefted to borrow 

at Leyden the manufcript of Ibn Iunis, in order that the 

Arabic tert might be printed ; and we have reafon to believe 

that this requeft will be granted. 

C. Bouvard has calculated the Greek and Arabic eclipfes, 

and found that 3' if muff be added to the anomaly, 8' 30// 

to the fecular movement of the anomaly of the moon, and a 

minute to the fupplernent of the node for 1790, and that its 

fecular movement muff be diminifhed %' 48 A 

C. Laplace has determined by theory two equations of the 

moon. Two long memoirs, tranftnitted to the Inftitute in 

confequence of the prize we propofed, contain many obferv- 

ations and calculations on the fame fubjeCL This part of our 

tables, therefore, fo interefting to navigation, has acquired 

this year a new degree of perfection. 

On the 8th of May we obferved, for the 17th time, the 

tranfit of Mercury over the Sun’s difk. It is the firft ever 

completely obferved at the defcending node, and there will 

not be another of the fame kind till the expiration of thirty- 

two years. It was impatiently expe&ed by all the aftrono- 

mers. It was obferved throughout all Europe; and C. De- 

lambre has drawn up a work, with new formulae, in order to 

deduce from the tranftts of Mercury all the confequences 

thence refultins’. 

C. Vidal, our real Hermophilus, has made at Mirepoix a 

new feries of obfervations of Mercury in all parts of his 

orbit; fo that we want nothing more in regard to this pla¬ 

net, fo difficult to be feen in our climates. This aftonifhing 

obferver has fent us obfervations alfo of more than a thoufand 

auftral ftars, which can fcarcely be feen at Paris on account 

of their fmall elevation. 

The Ephemerides of Milan for 1799 have furnifhed us 

with a new feries of obfervations of Mercury by C. Cefaris. 

In thefe I have the pleafure of finding that the errors of my 

tables are almoft infenfible. I have had the fame fatisfac- 

tion in regard to the digreffion of Mercury in his aphelion 
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eccentricity of that planet, were found to correfpond with 

my tables, except a few feconds. 

The inferior conjunction of Venus, on the 16th of Octo¬ 

ber 1799, was a phenomenon alfo of importance for the 

theory of this planet. It takes place only every eight years 

in that part of her orbit. It was obferved with as much 

affiduity as fuccejfs by C. Lefran^ais and Burckhardt, in my 

obfervatory at the Mafon du Champ de Mars. I have com¬ 

pared it with that of 1751, which was in the fame pofition, 

and for which I had made a great number of calculations, 

and I have found fcarcely any thing to be changed in the 

elements which ferved for the conftruClion of my tables of 

Venus, publifhed in the third edition of my Aflronomy in 

1792. This labour will be inferted in the Memoirs of the 

Inftitute. 

On the 23d of November this beautiful planet was eclipfed 

by the moon. This phenomenon would have attracted a 

number of eyes, had it not been at four o’clock in the morn¬ 

ing. Jupiter, which is not lo brilliant, drew together a 

great crowd at the Palais Royal, on the 14th of March 17 88, 

to fee him on the point of being eclipfed. 

Obfervations of Jupiter have proved that about 30''are to 

be added to the tables, which (hews that we ought to make 

' a little addition to the mean motion : this I before proved m 

difeuffing the ancient obfervations in the Almageft of Pto¬ 

lemy. The oppofition of the 16th December 1799 gave 

me 30 feconds. C. Quenot, an able navigator, who has re¬ 

turned from Egypt, obferved it with an aftronomical circle, 

and obtained the fame refult. The latitude alfo was found 

too fmall by if'; from which I conclude, that the longitude 

of the node of Jupiter, which is in the tables of C. Delam- 

bre, in the third edition of my Aflronomy, ought to be diml- 

nifhed ioy. 

The tables of Mars are thofe moft deficient. C. Lefran- 
' >1 

^ais, therefore, has been employed on them for fome months* 

He has calculated all the oppofitions and quadratures hitherto 

obferved with accuracy, and the refult will be tables more ac¬ 

curate than any ever yet given, in which there will be only a 

few feconds of uncertainty. G. Burckhardt has calculated the 
* 

perturbations 
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perturbations of Mars by the action of Jupiter and the Earth, 

which Schubert and Oriani had before calculated, and with¬ 

out which we could not have hoped to carry our tables to 

the fame degree of perfection. 

The collection of observations made at Greenwich by the 
J 

celebrated Bradley and his affiftants between 1750 and 1763 

has appeared in England, but I have not yet been able to 

procure it. 

Mifs Herfchel has published a volume on the Rars, not of 

obfervations, but refearcbes refpeCting the grand Britifh ca¬ 

talogue of Flam head, and the obfervations of that celebrated 

aftronomer; where die has found 500 bars which are not 

in the catalogue, as fire has found many in the catalogue 

which are not in the obfervations. 

C. Kramp, Profeffor at Cologne, has publifhed an analyfis 

of agronomical refraCtions, in which he has been able to 

determine the refraction accurately and algebraically with¬ 

out employing any hypothefis or approximation. This work 

leads us one ftep farther in this difficult part of aftronomy. 

It was proclaimed, with the other important works of the 

year 7, at the laft exhibition at the Mufeum. 

The Academy of Stockholm has fent M. Swanberg to 

Lapland to find out the ftations which ferved in 1736 for 

meafuring a degree under the polar circle. He employed 

himfelf only in difcovering their local fituation; but he fays 

lie found two minutes error in the reduction of the ftations 

to the horizon, which might have arifen from fome defcCt 

in the inftruments, or from terreftrial refraCtion. I have 

been informed in a letter from Sweden, that Maupertuis 

propofed to recommence the meafurement at his own ex# 

pence. This proves that he was not entirely fatisfied with 

the refult, which differs confiderably from many other de¬ 

grees that have been meafured. The local inequalities of 

the ground, however, may have been the caufe of this di¬ 

vert ty. 

C. Defortia, as well (killed in Greek as in Geometry, has 

made a new tranflation, with learned notes, of the book of 

AriRarchus of Samos, refpeCting the diRance of the fun and 

the moon, collated with ten other manufcripts, This cele-. 

bra ted 
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brated work contains the nobleft idea ever formed refpe£ting 

the manner of finding the difiance of the fan from the earth; 

an idea which, in my opinion, furpafles all thofe ever enter¬ 

tained by the greateft afironomers. I gave fome account of it 

in the Journal des Savans for 1797 *, of which only twelve 

{beets were published between the 5th of January and the 

20th of Augufi. 

The Nautical Almanack for 1803 has been tranfmitted to 

us by the care of Sir Jofeph Banks, Prefident of the Royal 

Society, to whom we owe this public teftimony, that fince 

the commencement of the war he has maintained the inter- 

courfeof the fcienc.es. Plis name, his credit, and his fortune, 

enabled him to overcome all obftacles, and to remove every 

political impediment; for we have afked nothing from him 

which he has not taken the eariieft opportunity of granting. 

The Minifter of the Marine renders the fame teftimony, and 

acknowledges the favours he has received from Sir Jofeph. 

Banks. 

Five volumes of the Afiatic Refearches have been pub¬ 

lished at London, They contain a great many obfervations 

made by the Englifti in different parts of India; together 

with memoirs on the Indian afironomy, the lunar year, and 

; the worftnp of the Indians. 

Baron Humboldt has gene to Mexico with inftmments 

and a chronometer by Berthoud, and we hope to receive 

from him interefting obfervations refpedting the geography 

of a country almofi unknown. He will employ himfelf alfo 

on natural hiftory, a fubjedfc with which he is well ac¬ 

quainted f, 

C. Nonet pubhfired in the Decade du Carre feveral obferv¬ 

ations made in Egypt; and general Bonaparte has caufed 

them to be reprinted at Paris by Didot. C. Nouet in¬ 

formed me in a letter, that he was going to proceed up the 

Nile as far as the Tropic, where the famous wells of Syene 

•are fituated, and where no fhadow is obferved in the day of 

the folftice. We fhail therefore have a real geography, ac- 

* Page 106 and 203, 

f Two letters from M. Humboldt will be found among the InteUi- 
Cj 

gCT.ce for this month. Edit.. 

compamed 
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companicd with other obfervations of thofe famous countries 

which o-avc birth to aftronomy, and where it has been for- 

gotten for 2000 years. 

C. Caftera has given us, in two volumes 8vo. a tranfiation 

of the curious travels of Mungo Park into the interior parts 

of Africa; and we at length know the real dire&ion of the 

Senegal and the Niger, of which, after fix months refearch, 

I made only one river in my Memoir on Africa, printed 

among thofe of the Academy of Sciences for 1790, the laft 

volume of that collection. 

C. Montucla has given a new edition of his Hifiory of the 

Mathematics, enlarged by one-half, and in which aftro¬ 

nomy occupies a confiderable place. 

In the National Library there has been found a rnanu- 

fcript on Optics by Ptolemy, which was fuppofed to have 

been loft. It is a Latin tranflation from the Arabic. 

C. Cauffin, by whom it was found, propofes to make 

known this valuable manufcript. 

M. Bode has fent us from Berlin the remainder of his 

large and beautiful charts which reprefent the heavens. The 

great number of ftars with which I furniftied him, gave me 

a right to new conftellations. To fill up the vacant fpaces 

he had put thirty-three animals in the heavens; and I have 

added a thirty-fourth, viz. the Cat, on account of that charm¬ 

ing poem, of which Defherbiers has publifiied fome frag- j 

ments. This new conftellation of the Cat is between Hydra 

and the Ship. It has been already engraved in Germany, and 

will be inferted in M. Bode’s new Celefiial Adas, of which 

he has publifhed twelve ftieets. 

M. Robert and Ideler, of Berlin, have publifiied Logarith- : 

mic Tables for the decimal fines, which will facilitate aftro- j 

nomical calculations, until the more extenfive tables, which i 

C. Proney caufed to be calculated at the Bureau du CaJafre, 

and which began to be printed fome years ago, are finifiied. 

The ftereotype edition of Logarithmic Tables, publifiied 

four years ago by Didot and Callet, which ought at length 

to be free from all faults, has been corrected on the plates, 

and there is reafon to think that they approach very near to 

perfe&ion. 

We 6 
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We wanted alfo (mail portable tables, and thefe C. Didot 

has undertaken. I have begun an edition of Logarithms car¬ 

ried to fix decimal places, like thole given by myfelf and La- 

caille in 1760, which were publifhed by Marie in 1768, and 

reprinted four times afterwards, but Hill with more faults 

than the firft time. We at length, however, have a perma¬ 

nent edition, which it will not be neceflary to reprint every 

ten years with more errors than thofe before dilcovered. 

M. Bogdanich, affiftant at the obleivatory of Buda, fas' 

made, in feveral cities of Croatia, obfervations of great im¬ 

portance to Geography. 

[To be concluded in the next Number.! 

VIII. Defcription of a fingular Phenomenon in a Thunder- 

Cloud. By L. C. LichtenSerg*. 

On a fummer’s day, exceedingly hot and fultry, the ba¬ 

rometer being at 27 inches feven lines, and Reaumur’s ther¬ 

mometer at 2zl, there was formed, about three in the after¬ 

noon, to the north of Gotha, a dark thunder-cloud, having 

the appearance of rocks piled upon each other, and in fhape 

aim oft like a mufhroom. (Plate 1. Fig. 1.) The magnificent 

fpe&acle exhibited by this immenfe mafs floating in the blue 

expanfe of the atmolphere excited my attention; and I loon 

obferved, that, from the fmall part which reprefented the ftem 

of the mufti room, there arofe a fine bright vapour, which in 

a few moments formed a perfect ring around this part of the 

cloud. The ring feemed to be in violent agitation, by which 

it-became always more enlarged, fo that in the courfe of a 

minute it exceeded the g* ateft breadth of the upper part of 

the cloud. It then began to extend itfelf upwards and down¬ 

wards, and in lels than thirty feeonds the whole cloud was 

enveloped in a tranfparent covering, (Fig. 2.) This pheno¬ 

menon had fcarcely continued a minute when the cloud 

becran to extend itfelf, as if by a current of air forced from 

its interior, and to affume the form of a lan. It now loft 

its fmooth rim, which terminated, as it were, in fringes/ 

From Maraz 'tn far das Neuejie aas der P’oyjik, » oi. I. 

Vol. VI. ~ G and 
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and the whole acquired the form of a thunder-cloud. Som£ 
minutes after, black rainy clouds, formed of the vapour driven 
downwards, and of the remains of the covering, were col¬ 
lected below; and I expected every moment, to fee the lirft. 
ftafti of lightning, which foon followed. A little rain fell at 
fbme didance, but within a quarter of an hour the cloud was 
fo diftended that it was foon loft in a thin mi ft. The lame 
phenomenon, though not fo linking, I have fince feen in a 
great many other thunder-clouds, but inverted. Inftead of 
a line vapour being thrown out, and forming a covering, f 

faw white clouds fink down, fpread themfelves out like 
a veil over the arched part of the cloud, and difperfe them¬ 
felves in it. The reafon why the vapour thrown out from 
the cloud here defcribed formed a ring, was its lingular form. 
The vapour, by being forced out on all tides, was fo com- 
prefled that it could extend itfelf only edgeways, and after¬ 
wards diffiife itfelf round the cloud. 

If this phenomenon be compared with the eledlric experi¬ 
ment where a ball of cotton, fufpended by a filk thread, is in¬ 
troduced into a metal veil'd of a cylindric form and fufficient 
width, and where the Veftel is fometimes rendered cleCtric 
and* fometimes deprived of its electricity, the idea I mean to 
convey by this delcription will be readily conceived. I am 
of opinion that, I can thereby prove that we might examine 
the eledtric ftate of the upper regions of the atmofphere, and 
even of the clouds, with accuracy, if the latter were obferved 
more frequently than has hitherto been done, and were they 
employed as natural electrometers for tills purpofe. 

IX. Oljervations on the Elk. By the late E. IT. Smith, 

Bbyjic Lun 
nr\ 

H E accounts'hitherto publilbed by Naturalifts, of the 
Elk and the Moofe, two very remarkable animals of the 
deer kind, are coni tiled and unsatisfactory. Befide the mif- 
apprehenftons which they contain relative to both animals, 
ail the difficulties in the wav of obtaining lull notions con- 

o j 

luoHl die American Medical Kepojuoryi Vol. II. No. 2. 

cenunff a 
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cerning them have been increafed by the writers of zoology- 

having confounded one fpecies with the other. Another 

fource of error probably ex ills in fome real difljmilarity be¬ 

tween the elk or moofe of Europe, and the elk and moofe of 

North America. 

The defeription of the moofe-deer by Mr. Dudley, (Phi- 

lofoph. Tranf. No. 368, p. 163.) I have every reafon to be¬ 

lieve, is correct as far as it goes; but it applies flriCtly to the 

.moofe, and not to the elk, which is a different animal. 

M. De Buffon (Hiftoire Naturelle, L’Elan et Le Rcnnc,) 

appears, in feveral places, to have mingled the deferiptions 

of both animals, and certainly confidered elk and moofe as 

two names for the fame creature. And this is the more re¬ 

markable, as the feveral quotations which he has made from 

different authors contain manifeft contradictions; as will be 

evident to any perfon who has feen either the moofe or the 

elk*. The reader of M. De Buffon, therefore, will not be 

furpriled if he obtain no clear notion of the Elan ; as it is not 

probable that the illuftrious author himfelf had a diftinCt 

conception of the fubjeCt of his defeription. 

In Mr. Smellie’s tranflation of Buffon, Vol. VI.p. 33?, &c. 

there are feveral additions to the original article. The ani¬ 

mal and head of an animal, mentioned by Mr. Aliomond, 

were probably of the moofe kind. 

Dr. Goldfmith (Hift. of the Earth and Anim. Nature, 

art. Elk,) acknowledges the difcordancy of the various his¬ 

tories of the elk, which he alfo fuppofes to be the fame with 

the moofe: and he labours, very ineffectually, to reconcile 

the deferiptions of authors. The figure given by him re- 

fembles neither the elk nor the moofe ; and the reader will 

conclude the DoCtor’s account with as little fatisfadtion as 

he appears himfelf to have done, when he fays, “ After all, 

this animal is but indifferently and confufedly deferibed by 

authors,” &e. 

r* See p. 543, Tome TIT. p. 2. edit. 8vo. a Paris, 1775. The deferip¬ 

tion (inferted p. 554 of the fame edition), copied from the Memoirs of 

the Academy of Sciences, is of the European elk, and rcfembles the moofe 

more than the elk of America; to which/, however, it bears a greater 

iik'enefs than is obfervabie between this 1 £m. and the moofe. 
f ’ . : - •* M 

G % J The 



44 Obfervations on the Elk. 

The confulion and contradictions of preceding writers have 

been fuppofed to be avoided or removed by the celebrated 

Mr. Pennant in his ArCtic Zoology; a work to which thole 

who are better able to judge on fuch fubjedfs than I am, 

aferibe tranfeendant merit. Tn this work (Vol. I. p. 19. 

art. Moofe,) the author pronounces P the elk and the moole 

(to be) the fame fpecies; the laft derived from Mvfu, which, 

in the Algonkin language, {ignjfies that animal.” And this 

opinion feems to have been quietly acquiefced in ; and the 

fubfiance of Mr. Pennant’s account has been copied into the 

Encyclopaedia Britanniea, and perhaps into other works of 

equal credit and circulation. 

An opportunity having been prpfented to me, of fatisfying 

myfelf that Mr. Pennant has erred in deferibing the moole 

and elk as a lingle animal, I think it nry duty to correct this 

miftake of that learned and amiable naturalift; and I am too 

well convinced of his love of truth and ardour for the ad¬ 

vancement of natural knowledge, to doubt of his receiving 

my correction with candour and delight. It may be proper 

for me to premife, that, from the bell information that I cap 

obtain, (and I have had occallon to convcrfe with feveral per- 

fons who profeffed to be well acquainted with both the elk 

and the moofe,) the hiltary which has been given of the 

moofe by that gentleman is elfentialfy jull in every other 

refpedl than what relates to its identity with the elk. 

IN Auguft and September 1797 I vilited repeatedly, in 

company with Dr. Mitchill, Dr. Miller, Mr. Dunlap, and 

other gentlemen of mv acquaintance, four elks, then exhi¬ 

bited in this city for gain. Two of them were males, which 

the keeper allured us were but two years and a few days old; 

one a female, fomewhat more than three years of age; the ' 

fourth a male fawn, a year old. They were taken feparately, 

a few days after their birth, and had been reared by men for 

the purpofe above mentioned. They were very docile, and 

taught be handled and examined with per fed!:, iafety. 

Colour.—In this they all exadtiy relenible each other. In 

the fpring the colour of the hair is reddifh; it then changes 

to a greyifh dun (which was its appearance when obferved 

by 
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t>y us) ; and in autumn, to a grey, which continues through 

the winter. The rump is of a pale yellowifh white, the co¬ 

lour extending about fix or feven inches from the tail, on all 

fides, and very diftindt from the general colour of the body. 

A black femicircular line, of unequal width, (from 2 to £ 

inches,) feparates the white of the rump, on either fide, from 

the dun or grey of the body. The forepart or (bin of the 

legs, and the nofe, are black. The under-lip is flefiiy, and 

marked, in all four, in an uniform and peculiar manner. 

Near the cheek, on each fide, it is black; and a black Itripfc 

divides it equally underneath ; the reft is white,—The male 

has a fhort mane, about two inches longer than the reft of 

the hair on the body, At this time the hair was very fhort ; 

but in winter it is laid to be four inches in length, and the 

mane fix, and of the colour of the body. The male alfp has 

a beard, or covering of hair, under his throat and upon his 

breaft, which, though fhort in fummer, grows out, in the 

courfe of the autumn, fix or more inches beyond the hair of 

the body; and is then, as now, of a deep black colour. This 

beard is wanting in the female* The male fheds it every 
fpring. 

Head.—The head (as will be fecn Plate II.) refembles 

that of the common deer, and of the horfe, much more than 

that of the moofe, and is pointed and handfome. The nedk 

is rather long and handfome. 

The elk has aq oblique flit or opening under the inner 

angle of each eye, externally, of near an inch in leno-tV; 

which is faid to communicate with the noftril *. But this 

we could not corre&Iy ascertain by examination, though 
there feems no reafon to doubt the fact. Something of the 
fame kind obtains in the fallow-deer, fuppofed to be analo¬ 

gous to the pun&a lachrymalia in the human head. (See 

•blr. W hite s Nat. Hift. of Selborn : fee alio Encyclopaedia, 

art. Cervus.) A like opening is noticed by Sparman, and 

* Mr. Campbell, of Richmond, Virginia, informed me, that in the 

ik-'leton head of an elk, which ,he had teen, the opening under the eye, 

communicating with the noftril, was fo large that the thumb might be 

Cali 1 y introduced into it. 

fuppofed 
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fuppofed by him to anfwer the purpoie of facilitating irCe 

refpiration, in the Cervine antelope, (antelope bubalis of 

Pallas.) See Encyclopaedia, art. Capra. 

The ufe of this opening is differently explained by the pro¬ 

prietor of the animals here defcribed. He allures 11 s that the 

elk pofTeiTes the power, by ftridtly doling his noltrils, of for¬ 

cing the air through thefe apertures in fuch a manner as to 

make a noife which may be heard at. a great diftance; that 

he hasfeen the wild animals do this frequently , and that the 

defign of it is to alarm each other when they fufpecl any 

danger near. He has taught thole in his pofieliion to make 

a fimilar noife; but it was too feeble to caufe any obfervable 

dilatation of the (lit. 

If the above explanation of the keeper of tbefe elks be juft, 

it will probably lead us to a more accurate notion of a cir- 

eumftance related concerning the Rupri Capra, or Chamois 

of the Alps, of whom it is faid, that u when he fmells or 

hears any thing which he cannot fee, he <wlnjilcs, or blows, 

with fuch force that the forefts and rocks re-echo with the 

found,”—See Encyclopaedia,* art. Capra. 

Horns.—The female has no horns. The appearance of 

the horns of the fawn exactly refembles thofe on the head 

of the principal figure (oppofite p. 18.) given by Mr. Pen¬ 

nant.—The males (as the keeper informed us) drop their 

horns annually, in May, then leaving a pith about four 

inches in length, which is foon covered and protected by 

velvet; In eight weeks the horns began, to grow again. In 
O OOO 

the animals we faw, they had been growing about eight 

weeks. On our firft vifit, the horns, were uniformly covered 

with a frnooth velvet. About ten days, after, the velvet was 

coming off in narrow firips, leaving the horns hare. By thd 

middle of September they were entirely free from it. The 

keeper informed us, that the animals freed their horns from 

it, when wild, by rubbing them againft trees. Now they 

derived the fame aid from the polls, &c. of their liable; and 

the proprietor occafionally affifled them. It was obfervahle 

that a frnall oozing of bloody lymph fometimes fuccecded the 

removal of a ftrip of the covering. 

- The 
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Tne horns of the elk, in Head of being palmated, as are 

thofe of the moofe, confift or three principal divifions~ 

I he brow antlers, which the hunters call the altars; 

2. 1 he two middle prongs, called the jlgh tingjr horns ; and 

3* ^ Sie horns, properly fo called. The two fir It retain their 

simplicity, the laft increafes in complexity every year. They 

do not, as thofe of the moofe are faid to do, acquire a new 

branch every year; though fomething analogous actually 

occurs. When the animal enters his third year, a tingle 

prong or point comes out on the infide of the left i horn ; the 

next year, a fimilar point on the infide of the right horn; 

and lo alternately. Four fliort points, called pikes, were 

now apparent, one on each brow-antler, and one on each 

fighting-horn. They feldom exceed an inch in length. 

1 he following meafurements were made of the horns of 

one of the male elks. They were fomewhat longer than 

thofe of the other, notwithftanding an inch or two had ac¬ 

cidentally broken off from the end of one of them. 

F. Inch. 

Diftance between the roots or origin of the horns, o 4 

Brow-antlers - _ _ -16 

Fighting-horns, not meafured, but about the fame. 

Longed; horn - - _• - 30 

From the tip of one horn to that of the other 2 6 

I recoiled to have feen, in the Mufeum of Yale College, 
XT D ” 

i\ew-Haven, Connedicnt, fome years ago, a remarkable pair 

of horns, fnppofed to have belonged to a moofe or elk. They 

were not palmated; and though 1 had not at that time de¬ 

voted any attention to fubjeds of natural hiftory, yet, from 

the general idea which I retain of their figure and compofi- 

tion, I am perfuaded that they muff, at fome period, have 

ornamented the head of an elk. If I am right in this par¬ 

ticular, it will afford us fome notion of the fize to which the 

horns of this animal attain. The horns in the Mufeum of 

1'ale College, if I do not rnifremember, were faid to weigh 

55 or 5^ pounds. 

Size.—As the animals now deferibed had by no means 

attained their full growth, it is knpoffible to give any precife 

information 3 
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information concerning it. The meaftiremcnt made of them 
in. their prefent itate are as follow:—- 

Lensfth of the male, from the tip of the nofe to the 

tail, along the line of his back, (the males were 

. nearly of a fize,} - - 

Of the female, (a year older than the male,) 

Height - ♦ 
Round the girth or belly 

-— the withers - > 

Length of the head - 

----tail -» 

F. Inch. 

7 
7 
4 
5 
4 
1 

o 

2 

O 

3 
9 
7 
6 

10 

11 

3 
2 

9 

From the extremity of one ear to that of the other 

Length of the ear - - 

The brifket of the elk very much .refembles that of the ox. 

Place and Food.—The elks wtnch were exhibited here 

were brought from Upper Canada. They are faid to be 

fotm^l in aim oft all the back country of the United States, 

as low down as Virginia. In refpebl to food, as thefe had 

been domefticated from infancy, nothing particular could be 

learnt from them concerning what thev moft affebted in the 

wild hate. What appeared remarkable to us was, that they 

all ate tobacco, as variouflv prepared by the tobacconitl, 

with greedmefs. This, the proprietor allured us, was a na¬ 

tural appetite ; and that the wild elks ate the wild plant. We 

thought that this required further evidence; notwithstanding, 

we are informed by Haflelqnift, that the Cervi Capra of Bar¬ 

bary 66 loves the fmoke of tobacco, and, when caught alive, 

will approach the pipe of the huntfman, though otherwife 

more timid than any animal.” Kncvclopcedia, art. Capra. 

young,—The rutting-time is from about the 20th of Sep¬ 

tember to the i ft of October. The female goes about nine 

months; generally brings forth twins; and it. feldom hap¬ 

pens but that one is male and the other female. 

Gait, See. 'The hoofs of the elk are very much cloven, 

and, like the rnoofe and rein-deer, he makes a great clatter¬ 

ing with them in travelling. He is very fleet. A ftranger, 

who was viewmg thele elks at the fame time with us, told 

us, 
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Us, that he had feen elks ufed in fleighs the laft winter; and 

that they Were eafily managed, very ftrong, and very fervice- 

able. He reprefented them as travelling at the rate of 18 or 

so miles an hour. It is poflible that it was the rein-deer 

that he faw ufed in this manner in Canada. 

Flejb and Skin.*—The fleflh is faid to be excellent, and the 

fkin employed for various ufeful purpofes. 

Oil-Spring.—On the outbide of each hind leg the elk has 

a fmall veficle or bag, which contains a thin unctuous fub- 

ftance that the hunters call oil, and the bag the oilfpring* 

The male is faid to open this, by means of his horn, as the 

horns begin to grow; when the oil fpreads over the young 

horn, and is fuppofed to nourifh and protect it. This he 

does regularly, the keeper informed us, at 10 P. M. and at 

4 A. M. The female has not been obferved to make any 

ufe of this oil, except when wounded. She then, it is faid, 

opens the bag with her tooth, and applies the oil, by mean3 

ot her tongue, to the wound. 

In rutting-time the elk is reprefented as contriving to 

throw his urine upon this veficle ; which inflames in confe- 

quence, and emits a flrong fcent, whereby the animals dif- 

cover each other in the woods. With regard to the fuper- 

ftitious notion concerning the elk’s curing himfelf of the 

epilepfy by means of his hind hoof, &c. (See Pennant’s 

Ar&ic Zoology, art. Moofe,) may it not be probable that 

the belief originated from the ufe he makes of the oil-fprin<r, 

of which the earlieft European writers might be ignorant ? 

X. Extratt from a Letter of Mr. J. Turner to Dr. 

Pe arson, on the Practice of the Vaccine Inoculation 

among Country-People. 

T 
X AM informed by our dairy-people, that the cow-pock is 

epi-bootic chiefly in thefpringamongcowsabout April or May, 

and that the fpurious forts prevail in common at almofl: every 

other time; and as the fpring is now advancing, I {hall have 

k in my power to aftift you. Believe me, Sir, that the cow- 

pock mania is as great in the country as in the metropolis. 

Vol, VI, H Perhaps 
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Perhaps you would like to know how we carry on the vac*' 

cine inoculation : almoft every cohler, fhepherd, and cow¬ 

boy, are confummate and experienced adepts in this new 

fpecific art. 

I will, with your leave, interfperfe this with a remark to 

fubftantiate what I mean to advance.—At Steeple Claydon, 

a village five miles from Window, great numbers have been 

inoculated for the vaccine difeafe by the moft illiterate of 

all beings in human fhape— the cow-boys and fhepherd’s 

boys, without any prior or fubfequent medicine whatever. 

At Weftbury, Shenley, Fattenhoe, and a number of villages 

round our neighbourhood, the, fame.- At Finmere, Mr. 

Holt, the clergyman, (a neighbour of ours,) does adminifter 

fome little medicine, fuch as falts, &c.—People are inoculated, 

and inoculate themfelves, indifcriminately; fuch as farmers, 

dairy-people, &c. with impunity, without any preparation, 

fubfequent purification, or making application to any me¬ 

dical perfon whatever. Yefterday I faw a man inoculate a 

family with a cobler’s awl dipped in another’s arm: others 

do it with a penknife ground like a lancet point: others 

with needles infe£ted with the vaccine matter. I am a great 

advocate for the vaccine inoculation : I acknowledge it ta 
o 

be a great acquifition and difcovery, and confequently ul¬ 

timately a great bleffing to the community at large, and do 

not doubt of its fuccefs. 

The well-attefted fadds that you and others afifext, prove it 

indubitably; but greatly do I lament that fome dclufion, or 

fome fee ret myfterious means have not been put in force to 

prevent its being in other hands than medical men. The 

fmall-pox inoculation is now rapidly declining, and probably 

in a few years may be known no more. I am forry to fay, 

that fome of our nifties appear to underftand the cow-pock 

better than many of our country medical fraternity. I may 

add, Farewel, Thiitle Fore ft 1 Farewel, Primrofe Hill, Stan¬ 

ton Houfe*, &tc. 

N. B. The proprietors of the above houfes deny the vac¬ 

cine dileafe to be a fpecific tor the variolae; but the inter- 

* The houfes alluded to are hnall-pox inoculation houies, of great re¬ 
pute. ; - •. *; y. . . ' 

; . pretation 
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prctation is obvious, becaufe the new inoculation will not 

Supply them with patients. 

1 was treated with fame derifion the other and am every 

day : a perfon laid, that, as he had inoculated many for the 

cow-pock, he knew the complaint, and its treatment, better 
than myfelf. 

I am greatly forry the difeafe above fpoken of is fo well 

known among the cow-people, as many eminent men will 

lofe great fums in the year by the final 1-pox being fuperfeded. 

Query, Whether Fame, with her babbling tongue, fome fu¬ 

ture time, may not convey ruftic vaccine intelligence to fome 

metropolitan friends, and fo overturn your excellent Inftitu* 

tion, which, I am informed, is on the tapis * ? 

Dear Sir, believe me. 

With the greateft deference and refpecfl. 

Your nioft humble Servant and Pupil, 

Winjlow, Bucks, J. TURNER. 

XI. ExtraS of a Memoir on Elajlicity. By C. BarruelT, 

HE author of this memoir endeavours to explain the 

caufe of the elaflicity of bodies by the help of caloric. After 

laying it down as a principle, that this fluid is eminently 

elaftic ; that it is interpofed between the integrant moleculae 

of bodies, which is proved by their porofity; he hopes, from 

thefe two principles, to deduce confequences leading to this 

refult. But whatever may be affigned as the caufe of elafti- 

city, caloric, at any rate, has a great fhare in the phenomena 

which it exhibits. * 

The different fyftems adopted by pbilofophers refpedting 

the caufe of elaflicity, are, in the author's opinion, either 

vague or evidently erroneous. It cannot, he thinks, be 

afcribed to a repulfive force, with which the moleculae are 

endowed, and which increafes as they approach ; for the 

* It appears, by the vaccine inoculation in the country, that medical 

afliftance was fcarcely neceffary. 

t From the Ann ales do Cbimie, No. 97, 

H % exiAence 
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exigence of this force is merely hypothetical. Nor can it 

be faid that the elaflicity is owing to air interpofed between 

the moleculae, flnce the phenomena of elafticity manifeft 

themfelves in vacuo. 

C. Barruel is of opinion, that if we fliould afcribe the 

caufe of elafticity to caloric, this queftion would remain to be 

anfwered. Why is caloric fo eminently elaftic ? We know, 

indeed, fays he, that the affinity of moleculae of water to 

thofe of fponge, into the pores of which they introduce 

themfelves, produces an increafe of the volume of that 

fponge; but the caufe of the reciprocal attra&ion of thefe 

different moleculae remains unknown. Befides, we could not 

refufe to admit that the elafticity of caloric would arife from 

the property which the moleculae of this fluid might have of 

repelling each other: a property the more probable, as it is 

obferved in the ele&ric fluid, with which caloric has fo great 

an analogy. In a word, we may be fatisfied with admitting 

its elafticity as a fa£t from which we let out, as from an 

inconteftible principle. 

The author then proceeds immediately to his obje&, and 

examines in what manner caloric a&s upon bodies. It di¬ 

lates them by means of a reciprocal affinity between it and 

their moleculae. Thefe affinities are variable; but it is cer¬ 

tain that, in regard to the fame fubftance, they decreafe in 

proportion as the diftances increafe, and that their a6tion is 

at length reduced to zero. 

Now, if we fuppofe a given quantity of caloric inclofed in 

a receiver incapable of acting on this fluid, it will every-where 

diftufe itfelf in an uniform manner. If we then introduce a 
♦ 

molecule of matter, the caloric will be unequally condenfed 

around it, in virtue of the unequal a6iion which it exercifes 

on the parts of the fluid at different diftances from it, and it 

will be Unrounded by a kind of igneous atmofphere, com- 

pofed of ftrata of different denfities. If a fecond molecule 

be introduced, the fame effebls will take place, and every 

thing will remain in the fame ftate as long as the molecules 

are at a diftance from each other equal to the diameter of 

their atmofpheres; nothing is changed but the temperature. 

But wUch the moleculae are brought fo near each other that 

their 
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their dills nee is lefs than that diameter, their atmofpheres 

will be comprefted, and the parts in contact will affume 

more denfity and a higher temperature, and which is not 

in equilibrium with that in the reft of the receiver. Thefe 

parts deprive themfelves of a portion of their caloric, which 

is diftributed among the other ftrata of thefe aUnofpheres 

until the equilibrium is reftored. 

When the moleculae are made to approach each other 

gently, the compreflion of the atmofpheres and their re- 

cftablifhment take place peaceably; but if the moleculae are 

brought into contact abruptly, the caloric is difengaged with 

the greateft violence. It is to this rapid difengagernent of 

caloric, ftrongly comprefted, that we ought to aferibe the 

detonations of the fuper-oxygenated muriat of pot-afh and 

of gun-powder. 

The moleculae affumed, for example, retain a portion of 

the comprefted caloric as long as th^y obey the force which 

makes them approach each other. When they arrive at 

that diftance at which they exercife an aftion on each other, 

their attractive force is greater or lefs than that with which 

their atmofpheres tend to recover their former ftate. If the 

molecules, then, be left to themfelves, in the firft cafe the 

fyftem retains its prefent ftate; in the other cafe it will re¬ 

fume its primitive ftate; and it is in this that the greater 

part of the phenomena of elafticity foem to confift. This 

reafoning may be applied to every body, the moleculae of 

which are feparated from each other by a certain quantity of 

caloric. 

C. Barruel pays attention alfo to the circumftances under 

which the elafticity of a body may be manifefted, and to the 

means proper for increafing or producing this property. 

Thefe circumftances are, compreftion, a fudden fliock, and 

flexion. In either of thefe circumftances it happens that 

the adherence of the moleculae either is or is not overcome. 

In the firft cafe the moleculae are put out of their fphere of 

activity, and the body is faid to be brittle. In the fecond 

cafe the body is flexible, but the caloric interpofed between 

its moleculae withdraws, or does not withdraw itfelf, from 

compreftion. If it withdraws itfelf, there is only one dif- 

9 placement 
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placement of the particles of the body, which is then faid to 

be dinftiJe. If it. cannot withdraw itfelf, it yields or refifts. 

When it yields, the bodyisfoft; when it refi ft s comp ref- 

lion, it experiences the effedls of it as long as the mol ecu! a? 

are compreffed ; it then tends to recover its former hate; and 

this is what renders bodies elaftic. 

There is no body perfectly foft, ductile, or elaftic. Nature 

prefents none which under compreffion does not fuller a 

portion of caloric to efcape. Thus a body is never perfe&Iy 

elaftic, becaufe the quantity of caloric compreffed, be Ill g lefs. 

than the total quantity, cannot reftore itfelf with the lame 

force as if this fluid had remained in its entire ftate, and 

cannot keep the moleculae of the body feparated at the fame 

diftance as before compreffion. Belides, the velocity with 

w'hich it reftores itfelf is alfo lefs than that which produced 

the compreffion, for a part of this velocity has been deltroyed 

by the entire mafs of the compreffed body. 

A body is more flexible according as it contains more ca¬ 

loric between its moleculae. This very compreffible fluid 

permits concave molecular to approach each other without 

the convex moleculae being obliged to feparate from each 

other, as if there were not caloric interpofed between them. 

The preceding obfervations may ferve to throw fome light 

on various phenomena of elafticity. A blade of copper not 

hammered evidently remains in that ftate into which it is put 

by bending, becaufe the moleculae of the concave part ex- 

prefs, by approaching each other, that portion of calorie 

which adheres leaft to them. The other portion, which 

does not efcape, is indeed comprefled; but the excefs of the 

fpring is eompenfated by the excefs of the adherence of the 

moleculae brought together: the body remains in that ftate 

in which it is placed. 

If the blade has been hammered, it lofes by that operation 

a portion of caloric; the other portion remains compreffed ; 

and, when this blade is bent, the comprefiion of the fluid is 

increafed. The excefs of fpring which it acquires is not 

counterbalanced by the excefs of the adherence of the mo¬ 

leculae : it tends to reftore itfelf; and the body paffes to that 

#a’te which is called elajtic* . , 

The 
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The compreffion and re-eftablifliment of caloric may ferve to 

explain alfo the ofcillalions of the molecules of a tube of glafs 

terminated by a ball of the fame nature, when rubbed with 

a moiftened fponge in order to obtain from it acute tones. 

The molecules of the tube having, by the extension which it 

experiences, quitted the portion proper for their equilibrium, 

tend to return to it; and as by the velocity acquired they go 

beyond the term from which they fet out, the interpofed ca¬ 

loric is comprefted, it re-eftablifhes itfelf with a force equal 

to the compreffion, and repels the two parts of the tube to 

the diftance at which they were at firft, which occafions an 

ofcillatory motion until it has been deftroyed by the refin¬ 

ance of the air. 

We might, ftridlly fpeaking, explain, without the inter¬ 

vention of caloric, the elafticity of the firing of a violin, or 

of a Bell, put into vibration : but from what has been faid^ 

it feems to a6t the moft confpicuous part. 

Elafiicity manifefts itfelf with lefs energy in liquids than 

in folids, and yet the former contain more caloric. The 

reafon is plain; it is becaufe their moleculse, being exceed¬ 

ingly moveable, they can eafily withdraw themfelves from 

the eompreffing forces; but they are elaftic, fince they have 

the property of tranfmitting founds, and of recoiling back on 

themfelves. 

It mufi have been remarked, that the accumulation of ca¬ 

loric diminifhes the fpring of folid or fluid bodies: in gafeous 

bodies, oh the other hand, this elafticity is mcreafed by the 

accumulation, becaufe thefe bodies, being held in folution 

in the caloric, participate in its mechanical properties, and 

chiefly its elafticity. 

To increafe or produce elafticity in certain bodies, we 

muft employ means proper for bringing togethey their mo- 

lecuiae, and keeping the caloric in a ftate of great cOmpref- 

fion. The harder, therefore, that a body is, provided it is 

not fo in the extreme degree, the more it will be elaftic. It 

becomes, indeed, lefs flexible; but this inconvenience may 

be remedied by rendering the body thin, fince its molecuke 

will then be lefs difplaced during flexion. There are two 

things, then, to be confldered in elafticity; the rapidity of 

the 
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the difplacemei>t of the parts put in motion, and the extent 
of the difplacement, which depend on flexibility. 

Allaying and tempering favour the increafe of eladtcity | 

becaufe, thefe operations, by bringing the inoleculae nearer 

to each other, comprefs the caloric, which tends afterwards 

to re-eftablifli itfelf. All thefe fa£ts have induced the author 

to conclude, that caloric has at lead a great fliare in all the 

phenomena exhibited by elasticity* 

XII. On the Efficacy of Yejl in the Cure of thofe Dijcafes 

known hy the Name of Putrid *. 

A Remedy, which contains much fixed air, has been lately 

darted by the Rev. Mr. Cartwright, which merits the higheft 

attention. Seventeen years ago,fays this gentleman, I went to 

refide at Brampton, a very populous village near Chellerfield. 

I had not been there many months before a putrid fever broke, 

out among us : finding by far the greater number of my new 

parifliioners much too poof to afford themfelves medical aflid- 

ance, I undertook, by the help of fueh books on the fubjedt of 

medicine as were in my poffeffion, to prefcribe for them. I 

early attended a boy about fourteen years of age, who was 

attacked by this fever; he had not been ill many days before 

the fymptoms were unequivocally putrid. I then adminiftered 

bark, wine, and fuch other remedies as my book directed. 

My exertions, however, were of no avail; his ditbrder grew 

every day more untraclable and malignant, fo that I was in 

hourly expectation of his diflolution. Being under the ab- 

folute neceffity of taking a journey, before I fet off I went to 

fee him, as I thought, for the lad time, and I prepared his 

parents for the event of his death, which I confidered as in¬ 

evitable, and reconciled them in the bed manner I was able 

to a lofs which I knew they would feel fevercly. While I 

was in converfation on this didrefiing fubjeCt with his mo- 

The contents of this article cannot be too generally known. How 

many valuable lives are yearly loft by putrid fore throats, fevers, &c. 

which might be faved to the community, and to their relatives, if the cure 

here recommended were generally known and reforted to ! with proper 
medical aid, however, where it can be had. Edit. 

ther. 
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then I obferved in a corner of the room a fmall tub of wort 

working; the fight brought to my recolledtion an experiment 

I had fomewhere met with, of a piece of putrid meat being 

made fweet by being fufpended over a tub of wort in the adt 

of fermentation. The idea inftantly flatbed into my mind, 

that the yeft might correal the putrid nature of this difeaie, 

, and I inftantly gave him two large fpoonfuls. I then told the 

mother, if fhe found her fon-better, to repeat this dofe every 

three hours. I then fet out on my journey : upon my re¬ 

turn, after a few days, I anxioufly inquired about the boy, 

and was informed he was recovered. I could not reprefs my 

curiofity: though I was greatly fatigued with my journey, 

and night was come on, I went diredtly to where he lived, 

which was three miles off, in a wild part of the moors; the 

boy himfelf opened the door, looked furprifingly well, and 

told me he felt better from the inftant he took the yeft. 

After I left Brampton, I lived in Leicefterfhire: my pa- 

riftiioners being then few and opulent, I dropped my medical 

character entirely, and would not even prefcribe for any of 

my own family. One of my domeftics falling ill, accord¬ 

ingly the apothecary was fent for; his complaint was a vio¬ 

lent fever, which in its.progrefs became putrid : having great 

reliance, and defervedly, on the apothecary’s penetration and 

judgment, the man was left folely to his management. His 

diforder, however, kept daily gaining ground, till at length 

the apothecary confidered him in very great danger; at laft, 

finding everv effort to be of fervice to him baffled, he told me 
o .... 

he confidered it as a loft cafe, and that, in his opinion, the 

man could not furvive four-and-twenty hours. On the apo¬ 

thecary thus giving him up, I determined to try the effects 

of yeft. I gave him two large table fpoonfuls; in fifteen 

minutes from taking the yeft, his pulfe, though ftill feeble, 

began to get competed and full. He in thirty-two minutes 

from his taking the yeft was able to get up from his bed, 

and walk in his room. At the expiration of the feconcl hour 

I gave him a bafon of fago, with a good deal of lemon, 

wine, and ginger in it; he eat it with an appetite: in an¬ 

other hour I repeated the yeft; an hour afterwards I gave 

the bark as before; at the next hour he had food; next he 

Vol, VI. 'I ha^ 
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had another dofe of yell, and then went to bed; it was nine 

o’clock. I went to fee him the next morning at fix o’clock 5 

he told me he had had a good night, and was recovered. I, 

however, repeated the medicine, and he was able to go about 

his bufinefs as ufual. 

About a year after this, as I was riding pad a detached 

farm-houfe at the outfkirts of the village, I obferved a far¬ 

mer’s daughter handing at the door, apparently in great af¬ 

fliction ; on inquiring into the caufe of her diltrefs, the told 

me her father was dying. I difmounted, and went into the 

houfe to fee him. I found him in the laft ftage of a putrid 

fever; his tongue was black, his pulfe was fcarcely percepti¬ 

ble, and he lay ftretched out, like a corpfe, in a ftate of drowfy 

mfenfibility. I immediately procured fome yeft, which I di¬ 

luted with water, and poured it down his throat. I then 

left him? with little hopes of recovery. I returned to him 

in about two hours, and found him fenfible, and able to con- 

verfe. I then gave him a dofe of bark ; he afterwards took, 

at a proper interval, fome rpfrefhment: I ftaid with him till 

he repeated the yeft, aqd then left him, with directions how 

to proceed. I called upon him the next morning at nine 

o’clock, and found him apparently well walking in his gar¬ 

den : he was an old man, upwards of feventy. 

I have fince administered the yeft to above fifty perfons 

labouring under putrid fevers, and, what is fingular, conti¬ 

nues this benevolent clergyman, “ I have loft not one pa¬ 
tient.” 

Dr. Thornton, whofe opportunities have been great in 

putrid fevers, having the fuperintendance of a difpenfary * 

which includes the poor of nine parifties, and is fituated in 

the vicinity of St. Giles’s, has made frequent trials of yeft, 

and fpeaks highly in its praife. 

One day, fays the Rev. Mr. Townfend, by accident, as 

Dr. Thornton went paft a fliopf in Tottenham-Court Road, 

he heard the fereams of a mother who was agonifed on fee¬ 

ing her child, as {he thought, expire. Thefe fereams re¬ 

newed the ftruggles of the child, and the nurfe who attended 
threatened to take away at this moment the child, that it 

* The General Difpenfary. f Mr. Burford’s. 



in the Cure of Putrid Difeafes. 59 

might die in quiet. Dr. Thornton got down immediately 

fome tartar emetic, which quickly adted as a vomit; and 

after the operation was over he gave rhubarb, which cleared 

the inteftines; he then ordered the child, every two hours, 

yell and water, with wine and bark, and in three days the 

dying child was up and well. 

The infection had fpread to two others in the fame houfe; 

in this child, and in another, the putrid fever was attended 

with fwelled glands, which fuppurated, and threatened gan¬ 

grene : in a robuft fervant girl it took the form of a dreadful 

putrid fore throat; (lie had an emetic, and afterwards fome 

rhubarb, then yell and water every two hours. The firft 

effedts of this newly difcovered remedy was that of rendering 

the pulfe fuller and fifteen beats lefs in a minute, and hef 

black tongue foon affumed a clean and red appearance: 

without bark or wine (lie was fpeedily recovered. 

In Dr. Beddoes’ Confiderations there are the following 

cures:—Mr. Caldwall, engraver, (as Dr. Thornton reports,) 

requefted him to go into Green-ftreet, Lei cefter-Fields, to 

attend Mr, Hadril, who, he faid, it was fuppofed would not 

outlive the day. I found him labouring under a dreadful 

putrid fore throat, the tongue was black and thick coated, 

and the pulfe quick and fluttering; evacuations being firft 

premifed, yell and bark in porter were exhibited every two 

hours: his lifter, who nurfed him, was foon after attacked 

by the fame fever, but the throat was not affedled. She was 

not like her brother confined to her bed, but her weaknefs 

was fo great that (lie could not walk acrofs the room, nor 
c_' 

even ftand up half a minute without fupport. In both thefe 

cafes the relief from the yeft was very flriking, and they were 

foon cured: the wdfe was alfo infe&ed, who received a find- 

kr benefit from the yeft. 

The moft extraordinary cafes, however, are the following: 

_In Hufband-ftreet, a final! confined lituation near Berwick- 

ftreet, a fever broke out, which in the fliort fpace of a fort¬ 

night, in three houfes only, fwept away fix perfons. Dr. 

Thornton’s affiftance wfas at this time called in to Mrs. 

Wollot, No. i, in that ftreet, who lay delirious and coma- 

tofe, with her two children, all in the fame bed. She re- 

I % filled 
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fufed medicine and food, and was obliged to be drenched in 

order to get either down : an emetic and cathartic being pre- 

mifed, they were all put upon the fame plan; that is, were 

to take, every three hours, two-thirds of a glafs of frefh por¬ 

ter, with two table fpoonfuls of yeti and the juice of half a 

lemon; and the food at intervals was the white of eggs, 

which Dr. Thornton judged of all things were lead: fubjedt 

to putrify beat up with fome fugar and water, and, as it 

was the commencement of fummer, ftrawberries were alfo 

ordered; and without any farther medicine from the apo¬ 

thecary than the emetic and purge, although the woman 

was at drft obliged to be drenched, yet fhe and her whole 

family recovered, and this very rapidly. 

Among the poor in St. Giles’s nothing is adminiftercd by 

Dr. Thornton, after clemdng the primae vise, than two table 

fpoonfuls of yeft in fome porter every two, hours; and out of 

above forty cafes not one has died under this.treatment. 

XIII. On the various Effects produced by the Nature, Com- 

prejjion, and Velocity of the Air ufed in the Blaft-Furnace. 

By Mr. David Mushet, of the Clyde Iron-Works, 

Communicated by the Author. 

HEN it is conftdered that in the fmelting operation 

the redu&ion of immenfe quantities of materials is effe&ed 

by a compreflfed current of air impelled by the whole power 

Gf a blowing machine, the confequences of the change of 

air, either in quantity or quality, muft be very obvious 3 

when, farther, we contemplate the metal called into exigence 

by means of combuftion thus excited ; when we confider iron 

as having the mod. powerful affinity for the bafe of that part 

of the air which maintains combudaon ; and when we view 

the debafed ftate to which the metal is reduced by coming 

into improper contact with it, we muft conclude, that the 

application of blaft in the manufacturing of iron calls for the 

* ^ e know that eggs are kept for a great length of time, and the 

■white, even under the heat of the hen’s body, does not putrify, and it 

ferves as milk to the embryo in the egg. ■ ' ' 

mod 
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moil minute and thorough inveftigation. In order to take a 

comprehenftve view of this fubjebt, the following divifion will 

be requisite :—> 

I ft, The intimate connection which the quantity of blaft 

bears to the area of the internal cavity of the furnace, and to 

the nature of the pit-coal. 

2d, The various modes by which air is procured, and 

how thefe refpebtively affect the quality of the air. 

3d, The various changes to which air is fubjeCted by a 

change of temperature in the atmofphere, with the confequent 

effects. 

4th, How far increafed or diminifhed velocity and com- 

predion, alter the refults of the furnace. 

5th, The form and diameter of the difcharging-pipe. 

1 ft, Then, in the conftruftion of a blaft-furnace and 

blowing-mactiine, the quantity of air to be ufed ought to 

depend upon the internal-dimenfions of the former; which, 

again, ought to be formed according to the quality of the 

pit-coal. Upon the foftnefs or hardnefs of the coal, ought 

more immediately to depend the height of the blaft-furnace. 

This neceffary precaution has given rife to a vaft variety of 

furnaces, of different capacities, from 30 to 50 feet in height, 

and from 9 to 16 feet diameter at the bodies. Furnaces 

from 30 to 36 feet are ufed for the fofter qualities of coal, 

fuch as a mixture of free-coal and fplint. Furnaces from 

36 to 45 are appropriated to the burning of fplint-coal cokes; 

and in Wales, fuch is the fuperior ftrength and quality of the 

pit-coal, that the furnaces admit of being reared to the height 

of 50 feet. 
Thefe various qualities of coal, it has been formerly fhewn, 

have appropriate weights of iron-ftone, and, to uie the lan¬ 

guage of the manufactory, are capable “ of fupporting a 

greater or lefter burden of mine.” The former qualities 

admit not of having the air difcharged in great quantity, un- 

lefs it is impelled under an uncommon degree ot compreffion 

and confequent velocity incompatible with the operations of 

a (team--engine. The reafon is obvious : when air, looieiv 

comprefled, or comparatively fo, is thrown into a body of 

ignited fuel, the mechanical ftrublure and continuity of whofe 
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particles are faft, the air is much more eafily decomposed % 

the ignition, of courfe,is more rapid : the defcent of the ma-* 

tcrials is promoted beyond their proper ratio, and long be¬ 

fore the carbonaceous matter has penetrated the ore, or 

united to the metal, to confiitute fufibility. I fliall adduce 

an example, as being molt illuftrative of this doctrine. 

Suppofe a blaft-furnace, 35 feet high, 11 feet wide at the 

bofhes, properly burdened, and producing No. 1, pig-irom 

JLet the difcharge of air be fuppofed equal to a preflure 2 f 

pounds upon the fquare inch, or equivalent to i-6th of the 

atmofphere, or 5 inches of mercury : under tbefe circum- 

jtances let it farther be fuppofed, that 1500 cubical feet of 

air are difcharged in one minute; and that the diameter of 

the discharging-pipe is 2'625, the area of which is equal to 

6 89©625 circular inches. Let the difcharging-pipe be in- 

creafed to 3 inches diameter, and let the lame quantity of 

air be palled into the furnace; it is evident that as the area 

of the difcharging-pipe is increafed to 9 circular inches, or 

nearly i-^d more than formerly, the compreffion of air mud 

be proportionally diminifhed. This alteration is foon per¬ 

ceived by its effects; the quantity of feoria increafes from 

the furnace, whillf the confumption of the materials above 

is alfo confiderably augmented. In a few hours the feoria 

will have undergone a complete change, from pure white, 

enamelled with various blue (hades, to a green, brown, or 

black colour, confiderably charged with the oxyd of iron *. 

The fame effects will continue, in greater or lefier degree, till 

all the materials are reduced which were cxiftinc in the fur- 
o 

nace at the period of diminifhed compreffion. The philo¬ 

sophy of this faff may be accounted for in the following 

manner:— 

While the juft aflbciation of proportions remained, the air 

was difcharged under fuch a degree of compreffion as to 

excite proper combuftion : the decompofition of the air by 

means of the ignited fuel, was not effected in immediate con¬ 

tact with the feparating metal, but had, by its uncommon 

degree of denfity, refilled decompofition in the ignited paf- 

s* The metal will have loft nearly all its carbon, and have become in¬ 

ferior in value z 5 to 30 per cent. 
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fage, and had been decompoicd upon the cokes at a greater 

elevation in the furnace. As a proof of this, we frequently 

fee a tube formed throughout the whole breadth of the fur¬ 

nace, quite black and apparently cold, formed of the fufed 

materials: when this is removed, a confiderable defcent mo¬ 

mently takes place of cokes heated vifibly beyond the com¬ 

mon pitch : thefe inflame rapidly, but are foon again cooled 

to blacknefs by the inceflant difcharge of air upon them. 

The defcending mixture of iron and lava are in like manner 

cooled around the line of blafl; the tube is again formed,and, 

it not removed, will remain for days together, while the fur¬ 

nace will be otherways working in the beft manner. 

When by accident or defign the compreflion and velocity 

of the blafl are diminiflied, the tube begins to burn, and 

throws off a great many red fiery-coloured fparks, the fides 

and roof fail, and are carried before the blafl in all direc¬ 

tions. Sometimes confiderable cloats of imperfect iron are 

recoiled with fuch violence as to efcape the vortex of blafl, 

and iflue from the tuyre-hole with fuch velocity as to inflame 

in the air, and fall down in the ftate of oxyd. In the end 

the tuyre will appear to flame, and all the paflage inwards 

fhews an aftonifliing degree of whitenefs. The decompo- 

fition of the air is inftantaneoufly effected upon its entering 

the ignited paflage; the iron by this means is expofed to the 

oxygen that is difengaged ; and the vaft quantity of caloric 

let free, in confequence of its union with the iron and carbon, 

produces the aftonifliing heat now vifible, but which formerly 

took place at a more proper height in the furnace. 

From this it will appear, that although a greater apparent 

degree of heat is vifibly produced by the fudden decompo- 

fition of the air, and a more rapid defcent of materials for 

fome time is the confequence, yet, as the quality of the iron 

is impaired, and as in the end the furnace will return to its 

old confumption of materials as to quantity, the efiedts of a 

loofe foft blafl are conclufively pernicious. 

It fometimes happens, that when a loofe blafl is furcharged 

with a confiderable portion of moifture, or comes in contact 

with cokes which had been wet when introduced into the 

furnace, the inflamination which takes place at the tuyre is 

prodigious: 
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prodigious: due fire-clay will be melted down and blown t< 

flag in a few minutes; the fides of the furnace, compofed o; 

very infufible fire-ftone, is next attacked, and in a few 

hours will be fo completely deftroyed as to hop the work¬ 

ing, and require immediate repair. Effects fimilar to thofi 

now defcribed will be felt when blaft is improperly propor¬ 

tioned to coal of a ft ranger continuity of fradture and fuperioi 

quality. Befides the eftedts produced by the hidden decom- 

pofition of iron, others of like nature are produced where j 

foftcoal isufed, a fmall furnace, and a great difcharge of blaft, 

It has been found that crude iron, to be properly matured, 

ought to remain in the blaft-furnace, according to circnm- 

fiances, 48 to 60 hours; that is, from the period that the 

iron-ftone is introduced till fuch time as the metal begins to 

occupy its place in the hearth in a ftate of perfect feparation. 

When the contrary is the cafe, the mixtures arrive at the 

hotteft parts of the furnace before the metal has taken up a 

fufficient quantity of carbon from the fuel; the adtion of 

the blaft, and the immediate heat by which the ore is fur- 

rounded, forces the iron from its connections to the bottom 

of the furnace. The quality is de-carbonated, and reduced 

in its value : to reftore this again, the local portion of fuel is 

increafed; this adds to the expence of manufadturing, and 

diminifties, in fome meafure, the fmelting of the furnace. 

When fplint-coal cokes are ufed in the blaft-furnace, the 

blaft admits of being thrown in under the higheft poffibie 

pitch of compreffion; the uncommon denftty of the charcoal 

fuftains a very powerful difcharge of blaft before it is diffi- 

;paled to facilitate the geneivd defcent. Moft frequently, large 

makes of thefe cinders pafs through the whole ignited cavity, 

and are thrown out below, pofiefftng all the acutenefs of their 

original form and fradlure. 

This quality of coal is ufed in all the Curfon blaft-furnaces, 

where, to enftire a refpedlable produce, the air is difcharged 

under a preffure equal to 3k pounds upon the fquare inch, or 

6\ inches of mercury. 

1 he fame quality of coal was ufed at the Devon iron¬ 

works, where, at one time, having all the blaft of a 48 inch 

cylinder engine thrown into ome furnace, the column of 

$ mercury j 
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mercury fupported was upwards of 7 inches 3 the quantity of 

air difcharged under fuch an impelling power, I found to 

exceed 2600 cubical feet per minute. 

The coals ufed at the Cleugh, Cleland, and Clyde iron¬ 

works, are nearly of the fame quality at each—a mixture of 

fplint and foft coal. The Muirkirk and Glenbuck iron-works 

have a coal different from any of the former, and in lome 

particular fpots it confiderably refembles the Engliih clod- 

coal. 

2d, The various methods of procuring air for the blaft- 

furnace may be reduced to the following:—iff, That pro¬ 

cured by cylinders, and difcharged into the furnace by means 

of a floating pifton heavily loaded, and working in a large 

receiver or regulating cylinder: 2d, That wherein pumping 

cylinders only are ufed, and the air thrown into chefts in¬ 

verted in water, called the euater-vault: 3d, That mode 

wherein the air is difcharged from the pumping or forcing 

cylinder into an air-tight houfe, called the air^vault. 

The firft method is the original mode of blowing, and is 

ftill much ufed at thofe iron-works whofe erection has been 

prior to the laft fifteen years. By this mode the quality of 

the air is lefs fubje6l to alteration by a change of atmofphere. 

The principal obje&ion to this manner of blowing, is the 

want of capacity in the receiving cylinder; which cannot be 

increafed fo much as to take away the confiderable intervals 

which occur at different parts of the engine-ffroke. This 

effeft is fenfibly feen by the fpeedy and irregular afcent and 

defcent of the column of mercury. In water blowing-ma¬ 

chines, where the air is railed by three or four cylinders 

worked by means of a crank, where the air is received into 

an air-cheft, and forced into the furnace by the continual 

action of the blaft of each fucceffive cylinder, the current of 

air is fteady, and fupports the column of mercury with great 

uniformity. 

The ufe of the water-vault has of late years become very 

general among new eredled works. Its properties are, a fteady 

and very cold blaft: the largenefs of the receiving citterns 

gives them a fufficient capacity to retain every pound of air 

Vol.VL , K • railed 
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raifed by the furnace, and diftribute it to the greateft advan¬ 

tage. This is not the cafe with the floating piftons, where 

a certain quantity of fpare wind is thrown out at every return 

of the engine, left the great pifton and weight fhould be 

blown out of the cylinder altogether ; which, indeed, fome- 

times happens. The only objection which remains in force 

againft the ufe of the water-vault, is the tendency which it 

has to take up a considerable portion of the water in folu- 

lion, and introducing it into the furnace. A judicious ar¬ 

rangement of the conducting-pipes would in tome rneafure 

obviate this, as well as the more dangerous tendency which 

water has to rife in a pipe fpeedily emptied of its air by the 

flopping of the engine : a ftream of water thus conveyed to 

the furnace, would be productive of the moil awful confer 

quences. ■■ 
The air afforded by the air-vault is much inferior to that 

obtained in the former methods. This immenfe magazine 

of compreffed air generates a conftderable portion of heat, 

which greedily feizes the damps, which are unavoidable in 

underground excavations, and conveys-them to the furnace. 

The blaft is, however, fteady and uniform; and when the 

infide of the building is completely fecured againft the paf- 

fage of air, it is productive of conftderable effects in the fur¬ 

nace. In the futnmer months, however, the air becomes To 

far debafed as to affcdl the quality of the iron, and change 

it from grey to white. Every change in the temperature of 

the atmofphere during this period, is Indicated by various- 

changes in the furnace. 

The lam-eft air-vault hitherto in ufe was excavated out of o 

folid rock at the Devon iron-works : the fifth res of the rock 

admitted conftderable quantities of water; and the fame de¬ 

gree of damp would always prevent the poflibilky of making 

the fide-walls and roof air-tight by means of pitch and 

paper, &c. 

Beiides the various natures of blaft, as to the ftrength and 

equality of the current afforded by different modes of con- 

ftrucling the blowing-machines, a variety in -the quality of 

the air obtained is alfo an invariable confequence: this is- 

fufficiently 
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fufficiently known by the effects which it produces in the 
blaft-furnace, and ought to be fubjedt to fcrupulous examin¬ 

ation. 
Ill this, as in other countries, larger produces of call iron, 

are obtained in the winter months than during the furnmer 
and autumn feafons : the quality of the metal is alfo much 
more carbonated, and with a lefs proportion of fuel. In 
many parts of Sweden, where the iummer heats are intenfe, 
the manufacturer is obliged to blow out or Hop his furnace 
for two or three months : not only is he unable to make 
carbonated metal, but is frequently incapable of keeping the 
furnace in fuch trim as to make a produce of any quality 
whatever. In Britain, during the months of June, July, and 
AuguH, more efpecially in dry feafons, the quality of the iron, 
with the local proportion of fuel, will be depreciated 30 per 
cent., and the quantity reduced to 2-3ds or 3~4ths. 

In feeking for a folution of this univerfally acknowledged 
faff, our attention is naturally directed to an examination of 
the various” Hates of air. That the quality of the air in winter 
is more fit for combuflion than in furnmer, is a truth which 
requires no farther demonHration. Greater coolnefs, whereby 
an almoH complete refrigeration ofmoiHure takes place, and 
the prefence of perhaps a greater relative proportion of oxy¬ 
gen, may account for this phenomenon. On the contrary, 
the quality of air during the furnmer months becomes much 
contaminated for combuHion, by holding in folution a much 
greater quantity of moiHure : the abundance of nitrous pan- 
tides may alfo diminifh the ufual proportion oi oxygen. 

This will account for the inferior effe&s of combuflion 
both in common fires and in the blaH-furnace; it will alio 
in a great meafure tend to folve the curious phenomenon of 
pig-iron taking up lefs carbon in furnmer, although reduced 
with a fuperior quantity of fuel. The air difcharged mod 
probably contains lefs oxygen; yet the metal is much lefs 
carbonated than at other times, when contrary piopoitions 
of thefe exid MoH probably the deficient carbon is carried 
off by diffolving in hydrogen, forming a conftant Hrearn of 
hydro-carbonic gas, while the oxygen that is let tree unites 
to the iron; and while it reduces its quality, at the fame, time 

K 2 
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the quantity is reduced by a portion of the metal being loft 

in the fcoria *. 

To corredt thefe occafional imperfedtions in the quality of 

the air, and to devife methods to procure air always fit for 

proper combuflion, ought to be an objedt of much confider- 

ation to the manufacturer of call iron. Whether fuch a 

confideration has given rife to the different inodes of receiv¬ 

ing and difcharging the air now in ufe, I cannot fay; I ra¬ 

ther think not: a great quantity of air has hitherto been a 

greater objedt than a certain and uniform quality; and in 

a country where there is more temperate and cold weather 

than hot, it is by far the moft important objedt: to unite 

both, however, would be an attainment of the greateft uti¬ 

lity, and would rank the difeoverer amongft the well-deferr¬ 

ing of his country. How far the mechanifm -of our prefent 

machinery has been adapted to the exigencies of our atmo- 

fphere, will appear upon examining the nature and properties 

of the air, judged by its effedts upon the blaft-furnace. 

d he air produced by I he blowing and receiving-cylinder 

is lefs changed, and lefs fubjedt to change, than that produced 

and lodged in contadt with a vaft body of air or water. If 

the blowing-cylinder is fixed in a dry cool fpot, the only 

difference which the air undergoes is an increafe of tempe¬ 

rature; this is fo very confiderable, that upon entering the 

blowing-cylinder immediately, after flopping the engine, I 

have found the thermometer rife 15 to 17 f degrees higher 

than the furroundmg air. That this heat is generated in the 

cylinder is unqueflionable | but whether it is occafioned by 

the friCtion of the pi flog leather upon the fides of the cylin¬ 

der, or expreffed from the air by its fevere comprefhon, I 

have not yet been able to decide. It very probably arifes 

from both caufes, although the latter is fufficient to produce 

a much greater degree of heat. What dfedt this increafe 

of temperature has upon combuflion we are unable to fay, 

as the degree of heat accumulated will at all times bear a 

icference to tjic temperature of the funrounding air, and as. 

May not the fuperabundant azote of the fummer atmofphere produce 

part of thefe eftefig, by diffolving a portion of the carbon, and forming 

c.y.bpnatcd azot-.c gas, as has been proved by M. havoificr ? 

■1 . ther$ 
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there Is no method likely to be deviled where heat would not 

be generated by the action of the particles of air upon each 

other. When the bulb ot a thermometer is held in the 

middle of the current of blaft, as it iffues from the difchanr- 

ing-pipe, a temperature is indicated as much lower than the 

temperature of the furrounding air, as the temperature of the 

cylinder was higher; and it is mod probable that a much 

lower degree would be obtained, were it not for the previous 

expreftion of fome heat in the blowing-cylinder. Upon the 

whole, 1 think, the quality of the air obtained in this way 

of blowing uniformly molt fit for combuftion, provided the 

numerous paufes and irregularities of the current of air were 

done away. 

Air forced into the furnace under water prefture always 

contains a confiderable portion of moiffure; the blah of 

courfe is colder, as it ilTues from the difcharging-pipe. The 

temperature differs fo much from that of the external air as to 

fink the thermometer from 540 down to a8° and 30°. Such 

effedls are produced by air coming into contact with w'ater, 

that, although the temperature of the atmofphere is 60, 65, 

to 70, yet the blaft at the orifice feldom rifes above-38 : the 

cold produced in this manner is much increafed if the air 

is furcharged with fo much water as to he vitible in the ftate 

of a fine fpray. The leading feature, therefore, of the water- 

vault, as to its effects upon tl>e quality of the air, feems to in¬ 

dicate an aim off uniform degree of temperature in the blaft; 

this can only be occafioned by the warm air in fummer 

taking up a greater portion of the water in folution, the 

eicape of which at a final! orifice, and under a great degree 

of compreflion, produces the very great depreftion of the 

thermometer. I have already hinted at the bad effedls pro¬ 

duced by moift blafts, and fhall, in a proper place, more mi¬ 

nutely attend to them. 

The jnoft inferior quality of air ufcd in the blaft-furnace 

is that thrown into the air-vault, and afterwards exprefled 

from thence by its own elafticity aqd the fucceffive ftrokes of 

the engine. The capacity of fuch a building is from 60 to 

70,000 cubical feet; this, when filled, generates a much fu- 

Ufior degree of heat to that fenfible in the blowing-cylinder. 

As 
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As this heat is produced many feet diftant from any mecha¬ 

nical motion, it is mod evident that it is extricated from the 

air, and will readily unite with the moifture which penetrates 

the building: the quality of the air introduced into the fur¬ 

nace will therefore be in proportion to the quantity of rnoif- 

ture taken up; this will be much more in fummcr than ini 

winter, as the temperature of the former exceeds that of the. 

latter. The fenfation, on entering the air-vault in the colded 

months, immediately after flopping the engine, is exactly - 

iimilar to that experienced upon entering a crowded room in 

the hotted fummer day; the walls are covered with damp, 

and the fuperior regions of the vault readily obfcure the flame i 

of a candle. The feeling, upon remaining in the air-vault 

when the engine is at work, is lefs marked than would be | 

expected where fo great a compreflion of air exifted; the 

fenfe of hearing, owing to the moifture in the conducting me¬ 

dium, is confiderably impaired, and refpiration is performed 

with fome difficulty; the light of a candle is faint, and not 

vifible at the diftance of a few feet. 

XIV. Some Remarks on the Scotch Dfillery, and a Dcfcrip- 

tion of an improved Still, which may he charged and run ¬ 

off Seventy-two Times in Twenty-four Hours 'A*. 

rFl 
X HE improvements that have taken place in the com¬ 

mon didillery bufinefs in Scotland within thefe few years 

are fuch as cannot fail to excite the wonder of men of fei- 
1 

ence, while they fervy to prove, at the fame time, that, to in- 

fure progreffive improvement in any branch, the mod effec¬ 

tual mean is that dimulus which refults from intered. 

It is not neceflarv, and it would be tedious, to deferibe 

the progrefs of the diftillery in Scotland, fince it fird began 

to affume a form of fome confequence, about twenty years 

ago. It may, however, not be thought improper to mention 

what gave occaflon to the licence a61 being introduced into 

* Extracted from the Report of the Committee'of tire Houfe of Com- 
-iOfiS, July i799.. 

the 
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the Lowlands of Scotland, by which the manufacture and 

duties levied on fpirits in Scotland and in England became 

regulated by diftinft and feparate lawrs. 

The Scotch diftillers, previous to the year 1786, had fent 

large quantities of fpirits to the London market, which had 

occasioned a reduction of the price; and it was found alfo 

that the revenue of the diftillery had diminilhed. From this 

-circumftance it was fufpected that frauds were committed 

again!! the revenue to„a great extent; and the London dif¬ 

tillers having received certain information of the manner in 

which the duties were evaded in Scotland, this fugeefted the 

neceflity of making feparate and diftinft laws for railing the 

duties in the different kingdoms. 

Therefore, in July 1786 the licence aft for the Lowlands 

of Scotland commenced, and was to continue for two years. 

The principle on which this aft was framed, between the 

contending and rival diftillers of the two kingdoms, with 

eonfent of the minifter, was in this manner :— 

The duty then paid by the Englifti diftillers was llxpence 

per gallon on the walk and fuppofing that 18 gallons of fpi¬ 

rits, 1 to to over hydrometer proof, were taken from 100 

gallons of waft), the duty on the fpirits of that ftrength 

amounted to is. 9\d. per gallon. The diftillers in the Low¬ 

lands of Scotland were allowed to work ftills of any capacity 

or extent, on paying an annual licence duty of thirty {hillings 

per gallon on the content of their ftills; and the fpirits thu$ 

made were to be confirmed in Scotland. They were alfo al¬ 

lowed to fend their fpirits into England on paying an addi¬ 

tional duty of two {hillings per gallon, of the ftrength of 1 

to 10 over hydrometer proof, when landed there. Thus it 

was computed, that the annual licence duty of the Scotch 

diftillers would be equivalent to the remaining 9* d. per gal¬ 

lon paid by the Englifti diftillers, on this ground, that the 

Scotch diftillers could run off their ftills only once in the 24 

hours. 

The licence aft beln^ fettled in this manner, and as the 

Englifti diftillers conftdered they had been thus far fuccefsful 

in fixing the Scotch to pay a certain duty of is. per gallon,, 

not to be evaded, thev expefted to have had the London 

q market 
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market to themfeives: but they foon found they \Vere mif- 

taken, and that the Scotch continued to fend increafed quan¬ 

tities, and the price of fpirits fell very low in the London, 

market. 

In the beginning of 1788 an invc(ligation took place in a 

Committee of the Houfe of Commons, refpe&ing the number 

of times in which the Scotch diftillers had worked off their 

Hills in a given time, and it was found that they were in the 

praddice of Vanning off their (tills five or fix times in the fpace 

of 24 hours. It was therefore inferred, that by mifrep'refent- 

ation they had obtained an undue advantage over the Englifh 

diftillers; and in February 1788, before the two years of the 

licence a£t had expired, an additional duty of fixpen.ee per 

gallon was laid on all fpirits lent from Scotland to England; 

the remaining 3 1 d. per gallon being reckoned a fufficient 

equivalent for the licence duty. It mu ft well be remem¬ 

bered, that at this time the Scotch diftillers, who had I0112' 

contended with the Englifii, became bankrupts, and refigned 

that market to their rivals. Since that time new regulations 
O 

have been made, bv which the whole of the Englifh duty is 

paid on the Scotch fpirits when landed in England; and the 

revenue arifingfrom the diftillerv has very much increafed. 

Having endeavoured briefly to mention the caufes which 

originally occafioned the licence a cl to be introduced into the 

Lowlands of Scotland, it may now be proper to obferve, that 

the ingenuity of the diftillers, working by the licence act, 

has conftantly been excited, and always fuccefsful in leften- 

ing the duties, their fuccefs having kept pace alnioft in the 

degree in which the duties have been increafed. For, when 

the licence act commenced in 1786, the diftillers continued 

for fome time to ufe (tills of a large fize, and the duty being 

only 30s. per gallon on the content of the. (tills, they did 

then work them off five or fix times in the 24 hours; by 

which the duty coft from 2d. to 3 d. per gallon on the fpirits. 

In 1788 the duty was increafed to 3/., and it continued at 

that rate for about five years : during this fpace they im- 

pio\ed in running off their (tills to about 20 times in the 

24 houis. They attained to this degree of difpatch by greatly 

reducing the fize of their (tills, and enlarging their furnaces. 

At 
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At this time the duty on the fpirits did not coft them above 

one penny per gallon, which being very fmall they did not 

think any farther improvement neceffary. 

Since the commencement of the prefent war, the minifter 

has thought that to lay an additional duty on fpirits made in 

Scotland would be a proper meafure; and in 17,93 the an¬ 

nual licence duty on the {tills was increafed to 9 /., and in 

1797 to 541. per gallon, which is the prefent duty. He had 

reafon to expert that a large inereafe of revenue would arife 

from this high duty; and yet it muft appear very furprifing 

that the revenue from the Scotch diftillery has not increafed 

in any confiderable degree. This is not owing to a diminu¬ 

tion in the confumption of fpirits; for, the price of that article 

being fo low in December -1 aft as 3 s. per gallon, there can 

be no juft reafon to think that a lefs quantity has been ufed. 

When the diftillers found the duty raifed on them fo high 

as 54/. per gallon, thevA tried every expedient in order to ac¬ 

celerate the procefs. Trom repeated experiments they have 

found, that the mote fhallow the Hills are made, and the 

bottoms enlarged, the more they can inereafe the fize of th^ 

furnace, and apply a larger quantity of fuel, and confequently 

bring the wafh in the ftill to boil in a fhorter fpace of time. 

The liquor in the ftill being likewife on a more extended fur- 

face, the evaporation or procefs of diftillation is performed in 

a more expeditious manner. It is principally by the fhal- 

lownefs of the ftiils that the Lowland diftillers are now en¬ 

abled to run off their ftiils three times in the hour, or feventy- 

two times in the 24 hoprs; a degree of difpatch which a few 

years ago was thought to have been impracticable*- 

Plate III. is a reprefentation of one of the common flat 

ftiils* now ufed by the Scotch diftillers. A reprefents ths 

afh-pit; b, the grate; c, the furnace-doord, the flame pac¬ 

ing on towards the flue; and e, the body of the ftid ; f the 

bottom and fidc-fcraper, an apparatus which is made- to re¬ 

volve continually during the procefs by means of an upright 

fhaft g, driven by machinery, and which paffes through a 

cup-mouthed aperture b. This is made ft earn-tight by means 

• * Other improvements have been introduced, of which we flvftl give 

fome account in a future Number. 

Vol. VI. L &f 
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of wool and greafe, held down by a plate of metal faftened 

by ferews. i is a .plate of copper, concave, or rather conical 

below, ftretching alrnoft to the fide of the ftill ; m a large 

hole in the centre of this plate, through which the (team 

generated at the bottom of the ftill efcapes into the head. 

This plate, being made of quick afeent, facilitates the efeape 

of the fleam, which might otherwife be partially accumu¬ 

lated under the (boulder of the ftill, and, by its re-action on 

the fubcumbent liquor, caufg the ftill to run foul, or boil 

over, kk the head of the ftill. To the feraping-machine f 

are attached chains, which, by the rotary motion of the 

feraper, are dragged with rapidity over the whole of the bot¬ 

tom, by which means the wafh is prevented from burning 

to the bottom, and thereby generating any new compound 

injurious to the flavour or quality of the fpirit. Thefe ft ills 

are ufually of from 40 to 50 gallons contents. ;; 

The principle of the improvement feems to centre in this 

Ample point—The greater the quantity of heat that can be 

made to pafs through the body of the ftill in a given time* 

the greater will be the quantity of vapour, and confequently 

of fpirits, produced in that time: and certainly it is not eafy 

to conceive how this can be attained in anyway fo effectually 

as by making the ftill all botto?&, ,as it were, and applying the 

heat to every part of that bottom. 

XV. Obferv aliens on Spiders, and their fuppofed Poifon. 

, By M. Amoreux M.D.* 

This genus of infects is as numerous in fpecies as the 

latter are varied. France contains alrnoft the half of the fpe- 
« - ' V . t • * 

cies known. M. Geoffroy has mentioned only fixteen ; but 

Dr. Lifter, who made obfervations of the fame kind in Eng¬ 

land, and M. Clerk, who carried them as far as any one in 

Sweden, have given a’more complete hiftory of them. Sco- 

poli, fo commendable in other refpects for his ufcful labours, 

does not appear to have done right in changing entirely the 

denomination of forty-four fpecies of fpiders, which he law 

* From. Notice des InfeNcs de la France refutes njenimeux. 
m 



and their fiippofed Pbifon'. 

in Carniola, merely that -he might have the pleafure of giving 

to each the name of fome illuftrious perfon who has pro¬ 

moted the fcience of entomology. This mark of honour is 

of little confequence to fuch great Mecenases, and the in¬ 

convenience of increalinff and confufinsr the received nomen- 

clature is very great. 

1 he public care little alfo for the exa£t defcriptions of na- 

turalifts, and their methodic clarifications. They require 

fa6fsy fomething wonderful and extraordinary.. .They wifh 

that every natural being fhould prefeht fome new phenome¬ 

non j an objebl of immediate utility, or a fubjeft of repro¬ 

bation : and when their prejudices are once eftablifhed, no¬ 

thing can deftroy them. Sometimes, for the truth mull be 

confeffed, naturalifts in their writings have been the fource 

of errors and prejudices. Were we to correct the aflertions 

of Pliny, Johnfton, Mouffet, and Aldrovandi, authors hill 

quoted, and which one cannot read with patience, refpefting 

infe&s only, we fhould make a large book of controverfies, 

which would ferve neither to inftru<5t the learned, nor to un¬ 

deceive the people, always wedded to their ignorance. 

The hiftory of fpiders, and that of the effects of their 

venom, were it properly treated, would alone furnifh matter 

for an ample chapter. What variety in the fenfations of 

man! Some have an invincible averfion to fpiders; and 

there are women who faint at the bare mention of their 

paijie*: others treat them with familiarity, and think it an 

* - u act 

* This antipathy is no Iefs ftrong, though often more reafonable, 

among the men. M. Zimmerman relates the following fingular inftance of 

it, to which he was a witnefs:—“ Being one day in an Englifh company,” 

fays he, i( confuting of perfons of dillinflion, the converfation happened 

to fall upon antipathies. The greater part of the company denied the re¬ 

ality of them, and treated them as old women’s tales; but I told them that 

antipathy was a real difeafe. Mr. William Matthew, fon of the governor 

of Barbadocs, was of my opinion; and, as he added that he had himfeff 

an extreme antipathy to fpiders, he was laughed at by the whole company. 

I {hewed them, however, that this was a real imprehion in his mind, re- 

fulting from a mechanical effi-dl. Mr. John Murray, afterwards Duke of 

Athol, took it into his head to make, in Mr. Matthew’s prefence, a fpider 

of black wax, to try whether this antipathy would appear merely on a 

fight of the infeT.' He went out of the room, therefore, and returned with 

b z a bit 
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a£fc of prowefs to eat them* So many things have been re¬ 

lated for and againft the aflertion of fpiders being venomous, 

that we cannot but be cautious in regard to what has been 

faid on the fubje& by different authors; we muft therefore 

requeft thofe who relate fuch ftories in future, to give a 

correct defcription of the kind of fpider or other infe& which 

they believe to be poifonous, together with their common 

and fcientific names, which will remove all doubt and con- 

fufion. 

Our fpiders in France are in general rather ugly than for¬ 

midable. If there are any fufpe&ed of being poifonous, it 

ought not to be the domeftic fpider with long claws, aranea 

paneniina and aranea phalangiodes Linn, nor the mower of 

the fields, phalangium opilio Linn, the only kinds of the pha- 

langia mentioned by Geoffroy; nor the mafon fpider, 'with 

which perhaps this author was unacquainted, becaufe it in¬ 

habits the fouthern provinces; nor the orange-coloured fpi¬ 

der, and that entirely white aranea viatica, and the aranea 

citrina Linn, fovmd commonly among vegetables and fruit, 

and chiefly grapes; nor fo many others which we fee daily. 

■a bit of black wax in his hand, which he kept fliut. Mr. Matthew, who 

in other refpeCls was a fedate and amiable man, imagining that his friend 

really held a fpider, immediately drew his fword in a great fury, retired 

with precipitation to the wall, leaned againft it as if to run him through, 

and lent forth horrible cries. All the mufcles of his face were fwelled, 

his eye-balls rolled in their fockets, and his whole body was as ftiff as a 

poll. We immediately ran to him in great alarm, and took his fword from 

him, a {Turing him at the fame time that Mr. Murray had nothing in his 

hand but a little wax, and that he might himfelf fee it on the table, 

where it was placed. 

He remained fome time in this fpafmodic ftate, and I was really afraid 

of the confluences. He however gradually recovered, and deplored the 

dreadful paffion into which he had been thrown, and from which he ftill 

fuffered. His pulfe was exceedingly quick and full, and his whole body 

was covered with a cold fweat. After taking a fedative he was reftored 

to his-former tranquillity, and his fear was attended with no other bad 

confequences. We muft not be furprifed at this antipathy : the largeft and 

moft hideous fpiders are found in Barbadoes, and Mr. Matthew was bom 

in that ifland. Some one of the company having formed of the fame wax, 

in his prefence, a fmall fpider, he looked at it while making with the ut- 

moft tranquillity, but it would have been impoftible to induce him ip 

touch it. He was not, however, of a timid difpofttion,” 

and 
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and of which we have no caufe to complain . If all our fpi¬ 

ders were noxious, how many accidents would daily happen 

in houfes which are not kept clean, 3.nd. to thofe people who 

labour in the fields ? In that cafe it would be highly proper 

to deftroy them. 

The brown, black, and hairy fpiders, which refide in vaults 

and cellars, as they infpire the contagious air of dirty and 

uninhabited places, may have juices capable of doing hurt 

when they are bruifed by accident on any naked part of the 

body, or introduced into the ftomaeh. Of this, however, we 

have no well-atteffed proofs, though we know that the hairy 

fpider is mifchievous, and that it attacks even wafps, the fcales 

of which it breaks with its ftrong forceps. But w-hat fball we 

think of the popular opinion, that fpiders lofe their venom 

in certain privileged places ? This is related of the old tower 

of Parifet at a league from Grenoble, fituated on a mountain, 

and called by the populace Tour Saint Verain, to exprefs the 

tower without poifoiv*; where, as is faid, no ferpent, fpider, 

or venomous animal is to be found : we are even affured, that 

thofe carried thither immediately die. 

Spiders have often attracted the attention of the curious 

by their manoeuvres, their amours, and fingular mode of 

copulation, as well as by their addrefs in {'pinning their 

webs, and forming cods, in which they inclofe their eggs; 

on account of their art in repairing the accidents which hap* 

pen to their webs, and the breaches they make in them on 

purpofe to deliver themfelves from too (Irong a captive they 

have entangled; and of their perpetual wars, and the carnage 

they occafion, &c. Thefe are the actions not of mere an- 

* John Tardif, a phyfician, who wrote in 1618, fpeaks very ferioufly of 

the tower without venom, as one of the wonders of Dauphiny. M. Lan¬ 

celot, who reduced all the wonders of this province to their juft value in 

a memoir upon this fubjedl inferted among thofe of the Academy of In- 

fcriptions and Belles Lettres, Vol. VI. fays, that the tower without venom 

is no longer worthy of that name. It is falfe that no venomous animals 

live near it; ferpents and fpiders are found there, as well as in other places. 

“ I have feen feme carried thither,” fays M. Lancelot, “ for the fake of 

experiment, and it did not appear that they found themfelves incommoded 

• by the change/* - _ 
t cm at a, 
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tom at a, and which mull aftonilh thofe who view them with 

the eye of a phiiofopher. 

A worthy magiftrate, M. Bon, who was fond of natural 

kiitorv, at a time when it was necelfiary to furmount many 

prejudices, found means to breed fpiders, and to extra & filk 

from their cods, which he opened. All fpiders are not weav¬ 

ers, but they are fpinners, and all live by hunting. This 

hunting, for the mod part, is only ftationary, like that by' 

decoy. Thefe hunters difplay conliderable canning and ad-, 

drefs to make their prey fall into the fnares which they have j 

laid. One kind, the ciranea domejlica, extends its net hori¬ 

zontally in a corner, hooks itfelf to it, and in that manner; 

lies in wait for its prey; another, the aranea dumetorum, ij 

places its net in a vertical pofition acrofs an alley in a gar-1 

den, to intercept the palling infedls; one conceals itfelf in , 

its cavern, and darts forth on the fmallelf noife; and another 

fufpends-itfelf from the branch of a tree by a long thread, 

and a6ls the tumbler, to attradl liupid fpe&ators. There are 

fome which cover their cave on the outlide with a kind of 

white filk, as if to announce, by a beautiful entrance, that 

there will be no danger to proceed farther : this is merely a: 

decoy. Such is their occupation, their refources, and their 

induftry. As in every numerous race there are vagabonds, 

fome fpiders employ themfelves only in running about, and 

in jumping. Such are the habits of the wolf fpider. There 

are fome alfo exceedingly cruel, which employ their arms 

with great force and activity. 

The ftruclure of fpiders is no lefs remarkable than their 

habits. They have always eight eyes, but differently dif- 

po fed; and this has enabled natural ills to divide them into 

^different daffies, in order that they may be better diftiiv 

guifhed. M. Fabricius, however, has made known five fpo j 

cies with only fix eyes, This is denied by M. Geoffrey, ; 

who apparently had not fieen thefe fpecies. But the molt 

interefting organ in thefe infe&s is their mouth, fince it is 
O O > 

with this alone that they are able to hurt us. The mouth 

of the fpider confills of two firong forceps, terminated by # 

kind of very lharp claws, the points of which are bent 

down- 



and their fuppofcd Toy on-. 79 

downwards*. Thefe forceps or claws arc moveable, and 

can eafily be turned upwards or downwards, and even from 

right to left. It is with thefe inftruments that the fpider 

feizes, pinches, and kills its prey. The points alfo fervc it as 

a mouth : though their extremity is very (harp, it is pierced 

towards the end; and the infide of the forceps is hollow; fo 

that the fpider by thefe means fucks up the moifture of flies, 

or of other infe&s which it feizes, 

Swammerdam fays, that what might be taken for teeth in 

the fpider are real flings or darts with which it pierces thole 

animals the blood of which it fucks: but this obferver did 

not believe that the fpider emitted from thefe darts a venom¬ 

ous liquor. Lifter, who fays he had certain proofs of fpiders 

being venomous, expreffed the poifon from thefe inftru¬ 

ments. Leuwenhoek alfo advances, that the venom of the 

fpiders is contained in the cavity of the {harp pincers which 

proceed from the mouth of the infedl. Others have faid that 

thefe forceps are not hollow, but that the venom proceeds 

from a fmall trunk which iffues from the mouth at the mo¬ 

ment when the infect feizes its. prey. It is poflible, and even, 

probable, that different kinds of fpiders have a different or- 

ganifation; and it is a certain facl, that many fpiders, and 

perhaps all of them, throw out from their mouth a certain, 

liquor, with which they moiften their prey. We may reft 

allured, however, that our fpiders have nothing in them of a 

venomous nature; and this is proved by our fo often touch¬ 

ing them without danger. They are often between our teeth 

when we eat fruit and certain kinds of vegetables, yet we 

perceive no other bad confequences from them than thofe 

which may arife from fear and the idea of dirtinefs. There 

are even fpider-eaters, who make a fport of fwall-owing them: 

feme do it through whim, others through a depraved tafte, 

and fome to {hew their courage, or to gain a wager f. Redi 

* This defeription is according to Geoffroy, Vol. lit. p. 63T. Thofe of 

Linneus and Fabricius are as follows: Aranca. Os icnguibus f. retinar 

cuhs duobis. Palpi duo articnlati, Linn. Aranca. Labium brenjc, apice ro~ 

tundaturn. Palpi duo incurvi, maris clavaii. Fabric. 

t Inftances of fpider-eaters may be found in the Ephemcrides of the 

Searches into Nature, the Philofophical Tranfadions, and in Vander- 

wiel, who has collected a rreat many from different authors. 
t fa\Y 
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faw people who ate fpiders, and, from the experiments which 
he made, he does not believe them to be poifonous* Dr, 

Fairfax is of the fame opinion. Clerk and Roefel maintain, 

that fpiders are not jfo venomous as is fuppofed, fince many 

perfons fwallow them. It is related by the Peintre Natu- 

ralijle, that a man pretty far advanced in life ate all the 
fpiders which he found, and that they ferved him as a pur¬ 

gative. He fpread them on a dice of bread, as if they had 
been excellent marmalade. The fame naturalift confutes the 
popular error, that the fpider is able, by its pricking, to kill 

the toad. He faw nothing of the kind, though he made 
various experiments on that fubjedt. 

[To be concluded in the next Number.] 

XVI. Some Account of the late Mark Elea zap*. Bloch, 

of Berlin. 

.ARK ELEAZAR BLOCH, a Jewilh phyfician efta- 

blifhed at Berlin, and well known by his Natural Hiftory of 

Flfhes, was born at Anfpach, in Franconia, of very poor pa¬ 

rents. His father, who was exceedingly devout, fpent his 

whole time in reading the Bible and the Talmud ; while his 

mother, by felling old clothes, and other things of the like ; 

kind, gained enough to maintain her hufband and children, 

M. Bloch, at the age of nineteen, could not read German, 

and did not know a fingle word of Latin. He had read only 

a few Rabbinical books, and fpoke a kind of Franconian 

gibberilh mixed with the Judaic jargon. A Jewiffi furgeon,, 

fettled at Hamburgh, having taken him into his houfe to in- 

ftrudt his children, he learned good German by hearing the 

gazettes read, and afterwards by ftudying the language. He 

lived fo economically that he faved from his fcanty falary as- 

much as enabled him to pay for inftru&ion in the Latin* 1 

which he was taught by a hudent as poor as himfelf. He 

acquired, at the fame time, fome knowledge of furgery; and, , 

as he had relations at Berlin, he repaired to that city to ftixly i 

anatomy. Having furmounted various difficulties, and got 

himfelf admitted as Dodtor in the Univerfity of Francfort*. J 

7 he 
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he returned to Berlin and made himfelf known to M. Mar¬ 

tini, by whole means he was elected a member of the Society 

of the Friends of Nature. 

M. Bloch, in order that he might promote the obje&s of 

that inftitution, undertook a natural hiftory of the Muraena, 

a fifli caught only in the lakes of Pomerania. Fie began to 

form a cabinet of natural hiftory; and having made a con- 

ftderable colle&ion of aquatic animals from all parts of the 

globe, he refolved to write a natural hiftory of fifties. He 

caufed drawings to be made and engravings to be executed 

from them with great corre£tnefs. By a fortunate accident 

lie procured the original manuferipts of Father Plumier, at 

the fale of one of thofe Frenchmen who came to Branden- 

bourg at the time when Frederic II. eftablifiied the admi- 

niftration of excife. Father Plumier, of the order of the 

Minims, had made three voyages to America, and always 

brought back many interefting objects. Though he pub- 

lifhed nothing but on botany, if we except the art of turning, 

it is well known that he wrote a great deal on birds and fifties; 

but no one could tell what had become of thefe manuferipts : 

and it is ftill unknown in what manner they came into the 

hands of the above Frenchman, from whom they pafled into 

thofe of M. Bloch. 

This naturalift firft publiftied, in German, four numbers 

of an Economical Natural Pliftory of Fifties, particularly 

thofe in the States of Pruflia, with figures from original 

drawings: Berlin, 1781 and 1782; large quarto. In the 

following years he gave an Economical Natural Hiftory of 

the Fifties of Germany, in three volumes, confifting of 108 

plates, and in which the three numbers above mentioned 

were inferted. He publiftied afterwards, in nine volumes, 

the Natural Hiftory of Foreign Fifties; fo that his whole 

work, confifting of twelve volumes, contains 432 plates. 

The laft appeared in 1795. He caufed alfo to be made, at 

his own expence, by C. Laveaux, then at Berlin, a French 

tranflation of his work, which he publiftied under the title of 

Hi/loire generale et particuliere des Polffons, Berlin 1785—~ 

1788 ; fix volumes folio, with 210 plates. It may be readily 

conceived that the expence of iuch a work muft have been 

VOL. VI. M confiderabje; 
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considerable ; unfortunately the number of the fubfcriberS 

and purchafers was not fufficient to defray it. M. Bloch 

had the misfortune alfo to lofe his only foil, already difthi- 

guidied by his talents, who died at Paris in 1787, when on 

a tour to France and England to procure fubfcribers to the 

French edition of his father’s Hifiory of Fifties. This lofe 

plunged M. Bloch, already opprefled with labour and ex¬ 

pence, into the deepeft affliction. He however ftill conti¬ 

nued to employ himfelf on his Hi (lory of Fillies, and, having 

concluded it, undertook a journey to Paris. This diligent 

naturalift, who has rendered great fervice to ichthyology, 

died at Carlfbad, in Bohemia, on the 6th of Auguft 1799. 

Befides the above voluminous works, M. Bloch publilhed a 

great many memoirs on Natural Fliltory in the TranfaCtions 

of different Societies. His Differtation on the Muraena, pub¬ 

lilhed in the Memoirs of the Friends of Nature at Berlin, 

has been mentioned already. In the fame work he publilhed 

alfo the following:—Obfervations on the regular Depreffions 

in Vitriform Stones; on the Worms in the Inteftines and 

Lungs of Birds ; an Effay towards the Natural Flidory of the 

Worms which live in other Animals; on Worms of the 

Bladder; Defcription of the Bullard and fome kinds of Birds 

found in Marlhes; on the Oil of Herrings; on the vulgar 

Opinion that the Organ of Generation in the Ray and Shark 

is double; on the Mjyxina glutinoja Linn. See. 

XVII. A Communication from Dr. Loane, relative to • 

Pneumatic Medicine. 

A CASE OF ATONIC GOUT CURED BY VITAL AIR. 

Augustus ERNEST, Efq. in the beginning of An- 

gull 1799, was feized with fymptoms of allhma, great 

wheezing, and difficulty of breathing, cough, mucous expec¬ 

toration, and incapacity of lying in an horizontal pollure. 

Hence arofe much oedema of the lower extremities. Dif¬ 

ferent medicines were tried without effedt, when Lord Egre- 

mont urged him to make trial of the oxygen air, under Dr. 

Thornton, September 23. This remedy was had recourfe to 5 
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and after inhaling the vital air but a few days, fo much be¬ 

nefit was derived, that the patient was enabled to lie corn- 

poled in bed during the whole of the night; and after a fort¬ 

night, fo great was the energy produced, that the gout made 

its appearance in the great toe of the left leg. 1 he aflhma 

from this period quitted Mr. Erneft, and the inflammation 

continued for the fpace of ten days in the toe and parts ad¬ 

jacent; and the fubfequent fwelling gradually fubfiding, the 

patient was reftored to perfect health. He then went to 

Lord Egremont’s, previous to which I received the following 

fatisfa&ory letter :—• 

Letter to Dr. Loane. 
November 9, i"99. 

DEAR SIR'> Warwick-ftreet, Golden-fquare, No. 7, 

I am juft going into Suflfex to breathe there fome of the 

pure atmofpherical air; but I cannot leave this metropolis 

without reiterating to you and Dr. Thornton, with the ten¬ 

dered: feelings of gratitude, the warmeft acknowledgments for 

the great benefit you have conferred on me by adminiftering 

to me the vital air: indeed, when I compare the fituation in 

which I was at the end of September, when I, as a dying 

man, came under both your care, to what, thank God, you 

have brought me now, it feems to me quite miraculous, and 

I (hall always look with aftonifhment at the wonderful dif- 

covery which has been made fo lately of the oxygen air. 

I am, with flneere regard, 

Ever faithfully yours, 

AUGUSTUS ERNEST. 

Obfervation.—When he returned to London, his friends, 

Lord Romney, Count Bruhl, See. congratulated him on his 

recovery ; but his afthma foon after made him a fecond viflt, 

and the vital air was again refumed, when in a few days it 

brought on another attack of the gout in both feet, which 

went off kindly, leaving the patient in excellent health and 

extraordinary fpirits. 

It may be proper to mention, the average dofe of vital air 

daily given was fix quarts, mixed with twelve of atmofpherjc 

air, and this was conjoined with the medicines moft com¬ 

monly exhibited upon iuch cafes. 

M 2 INTEL- 
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INTELLIGENCE, 

AND 

MISCELLANEOUS ARTICLES. 

ROYAL SOCIETY OP LONDON. 

J^LT the meeting, February 6, Dr. Young’s paper on 

Sound was concluded. A paper by Mr. Cooper on the 

effects occafioned by tlie deftru£]tion of the membrana tym- 

pani, was begun. 

On the 13th Mr. Cooper’s paper was concluded. By this 

ingenious paper it appears the fenfe of hearing is very little 

impaired by the lofs of the membrana tympani. 

A very curious and interefting paper on the fpontaneous 

emiflion of light by various bodies, by Dr. fjulm, was read 

on the 13th and 20th : it contains a number of experiments, 

fome of which prove that light is a component part ot all 

marine fifhes; others, that putrid fifh ceafe to be luminous, 

rotten wood to fliine, and glow-worms tp emit light, when 

furrounded by a frigorific mixture. 

FRENCH NATIONAL INSTITUTE. 

In the fitting of the French National Inftitute, Vender 

miaire 13, year 8, October 7, 1799, C. Cuvier read the fol? 

lowing account of the labours of the Mathematical and 

PJayfical Clafs during the laft quarter of the year 7 :— 

The diamond, fo valuable on account of its rarity and 

fplendour, and fo flattering to the vanity of man, had long 

ago attracted the attention of philofophers by other qualities. 

The ancients cpnfidered it as the mod unalterable of bodies, 

and made it the emblem of the immutability of the decrees 

of Fate 
■---— Si figit adamantinos 

Summis verticibus dira neeeilitas 

Ciavos. 

Mankind were much furprifed when experiments proved 

what the genius of Newton had divined—that the hardefl: 

and 
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and mod untra&able of ftones is converted into a little fmoke 

and foot. But the queftion was, What is the nature of this 

combuftible body? Is it a particular fpecies, likefulphur, or 

phofphorus ? or is it a compound of different combuftible 

bodies, as oils and bitumens ? There was only one way of 

anfwering thefe queftions—to colledt the product of its com^ 

bullion. This has been done, and the product was found to 

be abfolutely the fame as that of the eombuftion of charcoal j 

that is to fay, that deleterious vapour to which chemifts have 

given the name of carbonic acid gas. Are the diamond and 

charcoal then the fame thing ? or, if not, in what do they 

differ ? This is the problem which C. Guyton propofed, and 

which he has refolved. He firft faw the diamond change itr- 

felf into carbonic acid without leaving a refiduum: if it differs 

then from charcoal, it is only becaufe it contains fo me thing 

more. It produces much more of that acid, becaufe it ab- 

forbs more oxygen during eombuftion than charcoal does; 

and if the eombuftion be fufpended at a certain point, which 

C. Guyton did, by burning the diamond by means of the 

folar rays, you obtain real carbon. Thus common char¬ 

coal, making allowance for the earthy and faline matters 

which form the allies, is not a fimple fubfiance, as hitherto 

believed. The diamond, by its firft combination with oxy¬ 

gen, is converted into that fubftance of which the Englifh 

make pencils, and which is called plumbago; by a fecond 

degree, into common black charcoal; and by complete fatu- 

ration, into carbonic acid. The diamond, then, is really that 

ideal and fimple being which chemifts called carbon, and 

common charcoal is only carbon more oxygenated; that is 

to fay, the two fubftances, which in their ufual ftate appear to 

us the moft tranfparent, form, by their union, the blacked: 

and moft opaque of fubftances, and one of the commoneft 

of fubftances contains a great part of its weight of that which 

we confider as the moft valuable. 

But C. Guyton has done more. It is well known that 

iron is converted into fteel by combining itfelf with a certain 

quantity of carbon. C. Guyton was defirous of afeertaining 

in what ftate carbon entered into this combination, and, 

above all, whether it abandons its oxygen to form fteel 3 

C. Guyton 
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C. Guyton has declared in the affirmative. Agreeably to 

the views which directed Clouet in his difcovery of making 

cad heel, C. Guyton changed foft iron into that fteel with the 

diamond alone in a clofe vcffiel; and common charcoal did 

not produce fteel but when treated with fome agent capable 

of depriving it of its oxygen. Many poets have compared 

the hardnefs of the armour of their heroes to that of the dia¬ 

mond, without knowing that their eomparifon was founded 

on fo real an intimacy. (See Phil. Mag. Vol. V.) 

The fame chemifl has diredfed his attention to two me¬ 

tallic fubdances little known, though fufficiently abundant. 

One of them, named nichd, is not yet generally confidered 

as a particular metal; feme chemids think that it is only 

an alloy of feveral metals. C. Guyton is of a different opi¬ 

nion : he thinks that it may be poffihle to take from nickel 

all the iron with which it is mixed, and that it will even 

then retain properties hitherto found only in iron—that of 

attracting the magnetic needle, and that of becoming mag- 

netic itfelf. 

The fecond metallic fubdance he examined is tungjim; a 

word which fignifies heavy done, becaufe fome of its ores 

have a (tony appearance. It is not long fince it was known 

to be a metal, and hitherto it had been reduced and melted 

only in an imperfeCt manner. C. Guyton, having fucceeded 

better than his predeceffors, has found that the fpecific gra¬ 

vity of this metal is much lefs than what had been fuppofed; 

it does not much furpafs that of copper. He is of opinion 

that tungden can be of little ufe but by the property which 

its oxyds have of fixing vegetable colours. 

The public has been informed a year ago of the fuccefs of 

the refearches of C. Fourcroy and Vauquelin on the done of 

the bladder. This concretion, which occafions the mod ex¬ 

cruciating pain, and which the Faculty defpaired of being* 

ever able to diffolve, may be diffolved in certain cafes by 

agents fufficiently mild not to injure, the bladder. Thefe 

two chemids have alfo united their efforts this year, and 

turned their attention to the liquid in which the done is 

formed. Notwithdanding the numerous labours of which 

urine has been the obicdL they found in it new and very re- 
u * -J J 

' \ markable 
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markable tilings: they difcovered in it a particular fubftance, 

to which urine is indebted for its colour, its tafte, its odour, 

and, in a word, all its charadteriftic qualities. This fub- 

fiance, to which they have given the name of uree, has lin¬ 

gular properties: by the adtion of fire it is changed entirely 

into carhonat of ammonia; it cryftallifes either alone or in 

union with the nitric acid; it is exceedingly foluble; but 

the ftrangelt phenomenon is, that marine fait, which generally 

cryftallifes in cubes, is changed into odtaedra; and that fal- 

ammoniat, which cryftallifes in odtaedra, is changed into 

cubes when mixed with this fubftance. C. Fourcroy and 

Vauquelin having remarked, in their analyfis of uree, that 

it contains an extraordinary quantity of azote; that"is to 

fay, ol that non-refpirable part of our atmofphere which 

enters as an eftential part into all animal fubftances; and, if 

I may be allowed the expreffion, that it was a matter too 

much animalifed ; have concluded that urine is chiefly def¬ 

ined to carry off the fuperfluous portion of this azotic prin¬ 

ciple which is found in the human body. Thus each of the 

elements ol which the body is com poled, is conveyed from 

H in a particular manner; the lungs free it from carbon in. 

refpiration, the liver from hydrogen in the production of 

bile, and the reins from azote in that of urine. 

C. Cbaptal has deferibed the art of the fcowerer, which, 

though delpifed becaufe not lucrative, is, however, founded 

on knowledge and a multitude of faffs which can be learned 

only'from the higher branches of chemiftry. (See Phil. Ma«, 

Vol. V. p.43.) 

C. Chauflier has been fo fortunate as to difeover a new 

chemical production, and, at the fame time, a ufeful remedy 

in various difeafes :—it is a combination of fulphur with al¬ 

kalies, in which the former is more abundant than in the 

dual hydro-failures, commonly called liver of fulphur, 

without being, however, in the ftate of an acid. The union 

is more intimate than in the hydro-fulfures; and this com¬ 

bination, which C.Chauflier calls fulphurated hydro-fulfure, 

has not the.fm.ell of liver of fulphur. The fulphurated hydro- 

fulfure of foda is formed on a large fcale, when Glauber’s fait, 

or fulpbat of foda, is decompofed by carbon. This fubftance 

has been employed with fuccefs jn fome chronic difeafes, 

8 and, 
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and, when difiolved in water, it may form a very good fub* 

ttitute for certain kinds of fuiphureous mineral water. 

C. Latreille has explained the habits and induftry of a 

fmall bee, which does not live in fo.ciety like our domeftic bee. 

It does not build edifices like the common bee, remarkable 

for their matter and the geometrical manner in which they 

axe conftrudfed ; but it knows, at any rate, how to render its 

fmall habitation agreeable. Bits of the petals of the corn- 

poppy, cut round and rolled up with art, forms a fplendid 

tent with real purple curtains, in which it depofits an egg, 

with a portion of nourifhment fufficient for the young one 

about to be hatched. Another infedt defcribed by C. La¬ 

treille is remarkable for the havoc it occafions, as it feeds 

only on the young; of the domeftic bees. It even fearches 

for them when it is not deftitute of other prey, and deftrovs 

a great many of thele infedls. It is of a genus which ap¬ 

proaches near to that of the wafp. 

C. Huzzard read to the Clafs the obfervations of the late 

Flandrin on animals bit by a mad dog. It appears from 

thefe obfervations that graminivorous animals, fuch as horfes* 

cows, &c. may become mad when bit, but that they cannot 

communicate this horrid malady to others. 

C. Champagne gave the following account of the labours 

of the Clafs of the Moral and Political Sciences during the 

iaft quarter of the year 7 :— 

C.Bouchaud read two memoirs on the colonies and muni* 

cipia of the Romans. C. Bougainville read an account of the 

enibafty of the five nations during the war of Canada in 1757*- 

C. Mentelle read a memoir on the extent and population 

of the kingdom of Poland, and the increafe of power which 

Ruflia, Pruffia, and Auftria have acquired by the partition of 

that country. It refults from his refearches, that Poland, be¬ 

fore the firft difmemberment, occupied an extent of 13510 

fquare Polifh leagues of 20 to a degree: that the population was 

7,660,787 individuals, and 795 individuals to a fquare league: 

that the total amount of the taxes both direhf and indirect 

was 37,173,237 florins, about 25,652,293 francs. The part 

which fell to Ruffia by the two partitions amounted to 6069 

fquare Polifti leagues, containing a population of 2,195,161 

individuals, 
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individuals, with a revenue of 8,000,000 francs. Auftria 

obtained an extent of 3876 fquare Polifh leagues, with a po¬ 

pulation of 3,778,010 individuals, and a revenue of about ten 

millions of francs. The part of Pruffia amounted to 4288 

fquare Polifh leagues, with a population of 3,764,509 indi¬ 

viduals, and a revenue of fix or feven millions of francs. 

C. Lefcalier read a memoir on the jtfland of Madagafcar. 

This memoir forms part of a voyage to India, which the 

author travelled through, and contains details refpedling the 

population of Madagafcar, its productions, and the induftry 

and manners of its inhabitants. G. Lefcalier has difcovered, 

that the manners, cuftoms, and, above all, language of the 

inhabitants of Madagafcar, have a ftriking refemblance, not- 

withhanding the diftance, to thofe of the inhabitants of 

Otaheite arid the other i(lands of the South Sea. 

C. Fleurieu read a memoir on the application of the de¬ 

cimal metric fyftem to hydrography and the calculations of 

navigation. 

C. Buache read a memoir on the lands difcovered by La 

Peyroufe on the coaft of Tartary and to the north of Japan. 

La Peyroufe explored the channel of Tartary, and his labour 

appears to be correct. He examined fome parts of the land 

of Yefifo, and confirms the truth of the difcovery made of it 

by the Dutch in 1643, and the exaClnefs of the description 

they have given of it. But the Dutch and Peyroufe only 

faw fome points of that land, the great part of which ftill 

remains to be explored. The Ruffians had before made fome 

voyages to Yeffo ; and it appears that it is not a large coun¬ 

try, as the Dutch and Peyroufe imagined, but a group of 

veral ifiands. 

C. Lacepede, of the Clafs of the Phyfica! and Mathema-* 

heal Sciences, read a memoir on a new zoological chart. 

Naturalifts, in treating of the different kinds of mammiferse, 

birds, reptiles, and fifhes, have pointed out, with care, the 

countries which they inhabit. But, to complete the hiftory or 

animals, it was neceffary that the naturalift fhould determine 

the influence which the different climates have in changing 

or improving their faculties and form, and in regard to the 

prefervation or degeneration of the fpecies. To obtain a fo~ 

lution to this important problem, the author traces out a zoo- 

V’O'JL. VI; N logical 



rjo PhiloMatic Society, Paris* 

logical charts not according to the political or accidental cti - 

vifions of the earth, but merely according to thofe phyficaA 

boundaries which have been admitted by geographers. He 

takes his departure from the meridian of France, and di¬ 

vides the globe into twenty-fix divifions, of fufficient extent 

to obtain fenfible differences. By means of thefe comparable 

degrees, the naturalifii will be able to afcertain the differences 

between animals, and even the variations in the fame forms 

and fpecies. This grand view of Lacepede, by leading to 

more exa£t defcriptions and more accurate obfervations, will 

ferve to give more extent to the icience of the naturalift. 
O 

PHILOMATIC SOCIETY, FARIS. 

C. Noel, in a memoir read in the Society, after taking a 

view of the advantages which might refult from naturaiifing 

fait-water fifh in rivers and ponds, and particularly the her¬ 

ring, pointed out the means to be employed for that purpofe. 

Thefe means are, to conftru£t an artificial pond between two 

i(lands of the Seine, and to depofit in it herrings full of roes 

both hard and foft, which might be carried thither by one 

or more boats. To enfure the fuccefs of this firft operation, 

the fame boats might repair to the fifhing banks, when the 

herrings have fpawned, and take up a lading of fecundated 

ova to be carried to the artificial pond, with certain precau¬ 

tions which the author points out in his memoir. C. Noel 

mentions a great, many inftances which feem to prove that 

the herring is fond of frefh water; and, among other fadts, 

he relates an experiment of Dr. Franklin, who (locked one 

of the rivers of New England with herrings by depofiting in 

the water leaves of plants covered with ova. To add feme 

force to the proofs adduced, C. Noel takes a view of the dif¬ 

ferent kinds of fifli which, by the art of man, have been 

tranfplanted from one climate to another. 

C. Cbantran read a memoir on the fmut in wheat, and its 

acid. After remarking, that ftalks which bear charred ears 

differ in nothing from others, and that thefe ears often con- 

tain good and bad grains, he thought him felt authorifed to ad¬ 

vance, that this difeafe does not exift, as generally believed,, 

in the germ of the feed from which they fprung. However, 

he does not confider liming the feed a& ufelefs ; he thinks it 

7 deftroys 
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deftroys the animalcule attached to the feeds, and that the 

reafon of its not entirely extirpating the fmut is, becaufe it 

cannot adt on thofe fmall infers which occafion it, and 

which happen to befcattered in the ground. 

Having analyfed forty-fix grains of fmut, he found in this 

fubftance an acid eafy to be demonftrated by fucli an analyfia 

as could not poftibly produce it in the courfe of the procefs. 

1 bus, boiling water infufed over it, gave a ftrong tinge of red 

to tin&ure of turnfole, while the remainder of this tinCture 

retained its former character. Smut, deprived of its acid, 

and calcined in the open air, emitted the odour of burnt 

corn, and gave a refiduum fix times as large as the fame 

quantity of the farina of wheat treated in the fame manner, 

Ihis joined to microfcopic obfervations, fays C, Chantran, 

proves the animal nature of this fubftance, and a difference 

between it and the farina of wheat, greater than could arife 

inerely from difeafe. 

I he acid of fmut is not volatile, and may be concentrated 

by diftillation. With lime and with ammonia it forms an 

infoluble fait. This laft character diftinguifhes it from the 

phofphoric acid. Combined with pot-afh, it gave a fait cryf- 

tallifed in fmall deliquefcent needles of a bitter tafte. It de« 

compotes carbonat of lime. 

LYCEUM OP THE ARTS, PARIS, 

In the fitting of the 24th of Pluviofe, Feb. 13, C. Bruley 

read a note refpecting the Nopal, called commonly in the An¬ 

tilles Bois des Indes, and which nourifhes the infeCt that pro¬ 

duces cochineal. He announced at the fame time a very 

lingular phenomenon, which is, that in th o. Jar din des Plantes 

at Paris there are feveral nopal plants, brought to France by 

C. Delahaye, covered at prefent with infeCts exceedingly vo¬ 

racious ; from which it is expected that cochineal may be 

cultivated in the neighbourhood of Paris fufficient for the 

confumptjon of the French manufactures. C. Bruley pro- 

mifed to prefent, at the next fitting, nopal plants covered with 

the living infeCts, and a piece of fcarlet cloth dyed with Pa- 

rifian cochineal, which, he faid, was equally beautiful as that 

dyed with Ajnericau cochineal, 

N % child . 
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CHILD FOUND IN A SAVAGE STATE. 

Many of our readers muft recoiled! the particulars refpedt- 
ing Peter the wild boy, found in the woods in Hanover, who 
was afterwards maintained in this country at the expence of 
Government, and who died fome years ago : they will alfo be 
able to recoiled! the wild girl found in the woods of Cham¬ 
pagne in France: both of which inftances were employed, 
among others, by Lord Monboddo to fupport his whimfical 
idea that mankind originally went on all-fours. Another 
inflance of a wild individual of the human fpecies has re¬ 
cently occurred, as appears by the following extract of a letter 
from the adminiftrator of the hofpital of Saint Afrique, which 
we copy from a late French journal 

cc The attention of the inhabitants of this commune has 
been attracted this morning by a very lingular phenomenon. 
A child, caught in the woods of Lacaune by three huntfmen, 
was brought to our hofpital, of which I am one of the admi- 
niftrators. On their approach, this child, which was quite 
naked, betook itfelf to flight, and climbed up a tree. When 
brought to Lacaune, it made its efcape; but it was again 
caught in the woods in the neighbourhood of Saint Sernin, 
and carried to the houfe of C. Confians, Saint Efteve, com- 
miffioner of government. The foldiers who attended it thi¬ 
ther allured me, that it was caught in the manner above re¬ 
lated. It is certain that it feeds only on potatoes and nuts. 
If you give it bread, it fmells it, bites it, and then fpits it out: 
the caie is the fame with other kinds of aliment. From thefe 
fadls there can be no doubt that it has lived a long time in 
the woods. But how was it able to withftand, while quite 
naked, the feverity of the prefent winter in the woods of 
Lacaune? This is the higheft and col deft mountain in this 
part of the country, and the cold was greater this vear than 
in 1795* This child feems to be only ten or twelve years of 
age at moft. It is well fhaped, and its eyes are black and 
lively. It is always endeavouring to efcape. This morning, 
having fuflered it to go out into the fields contiguous to the 
hofpital, it began to run as faff as it could, and, if it had 
not been clofely followed and caught, it would have foon 

gained 
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gained the mountain and difappeared. We have made for 

it a fmall drefs of grey cloth, by which it feems to be much 

embarraffed, and which it does not know how to get rid of. 

We fuffered it to go out into the garden, but it endeavoured 

to efcape, and attempted to break one of the bars of the gate, 

which is of lattice-work. It does not fpe'ak. When offered 
■» 

potatoes, it takes as many as its pretty little hands can con¬ 

tain. If they are boiled (for it prefers them fo) it peels 

them, and eats them like an ape. It laughs in a very agree¬ 

able manner, and, when robbed of ils potatoes, fends forth a 

{brill cry. Conftans imagined that it was deaf, but we have 

convinced ourfelves of the contrary; at moft, it is only dull 
of hearing/' 

BOTANY. 

C. Brouffonet, the French vice-conful at Mocrador on the 

coaft of Barbary, having been obliged to abandon his fixa¬ 

tion on account of the bad treatment he experienced and the 

ravages occafioned by the plague, and to retire to the Ca¬ 

naries, has employed his leifure time in examining the foil 

and produdtions of thefe iOands, of which he propofes to 

publifh a natural hiftory. In one of the ides he found the 

glacial mefembrianthemum crijlallinum Linn, cultivated on a 

large fcale by the inhabitants, to whom it furnilhes abun¬ 

dance of foda. Brouffonet obferved in the ill and of Tenc- 

riffe eight kinds of laurel, feveral of which appear to be new. 

METEOROLOGY. 

u On the nth inftant there was a very curious phenome¬ 

non here; an inceffant {hooting of the ftars from n o’clock 

at night till day-light the next morning, deferibed by fome 

as a fhower of fire; it was, indeed, magnificently awful.” 
“ Barbadoes, Nov. 24, 1799 ” 

On the 6th of December a curious phenomenon was ob¬ 

ferved at Aofta. At ten in the morning, two parhelia, or 

mock funs, were feen, of the fame fize as the real fun, but 

fomewhat paler. One of them had a long white tail, in fhape 

rcfembling a fword. An hour afterwards, the three funs 

formed a femicircle, the real one being in the middle. 7diis 

femicircle foon changed into feveral others, and at length fix 

of 
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of them were feen one above the other. Thefe alfo vaniflied 

ao'ain, but the two parhelia remained. At four in the after¬ 

noon, previoufly to the letting of the fun, the mock-fun in 

the weft difappeared, and afterwards that in the eaft. 

Von Humboldt’s Expedition to Spanish 
America. 

The two following letters from this indefatigable philo-' 

iopher to one of his friends in Germany, have been pub- 

lifhed in one of the foreign journals :— 
Corunna, June 3, 1799. 

I wrote you from Marfeilles, that I had been difappointed 

in my hopes of undertaking a voyage round the world with 

Captain Baudin (to which I had been invited by the French 

Government) juft at the moment when I was going down to 

the port to embark. After this I propofed to go out to Bo- ; 

naparte with the fecond expedition from Toulon, and my j 

friends were anxioufly expedfing me; but this expedition 

was rendered impoftible by the battle of Aboukir. Firm to 

my purpofe, Ethen wiflied to go by a Swedifh frigate, ex¬ 

pected at,Marfeilles, to Algiers, in order that I might under¬ 

take, with the caravan of Mecca, that dangerous journey 

through the defart of Selima to Cairo. The frigate, how¬ 

ever, did not arrive; and, after waiting two months to no 

purpofe in Provence, as war had broken out between France 

and Algiers, I proceeded to Spain. I had procured recom¬ 

mendations to the kin pa and received from him what no fo- 
O J 

reismer ever obtained—letters of recommendation to all the 
O 

viceroys, and permiffion to traverfe all the Spanifh fettlements 

with my inftruments. 

You muft acknowledge that I have been exceedingly-for- 

tunate. I have been provided with every thing ncceflary, j 

and in a few hours fha.ll fail, in the Spanifh frigate Pizarro, 

for the I-Tavannah ; from which I intend to proceed to Peru, 

Mexico, and Chili. I {hall be abfent for feveral years, but 

I flatter myfelf with the hopes of accomplifting fomethingof 

importance. 

Bonpland, a young French botanift, accompanies me. I 

ft all write you from the Havannah. 

Alex. Von Humboldt. 
Orotava 
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Orotava in the IflancJ of TenerifTe# 
June 24, 1799* 

We left Corunna on the 5th, and arrived, without any 

accident, at Lancerotta on the 16th, and St. Croix, in Tene- 

riffe, an the 17th. We were in fight of four Englifil fri¬ 

gates, which we efcaped, but we cannot tell how. 

I have examined the' peak with great attention; I was a!« 

moft in the crater at the height of 11,500 feet. This excur- 

lion was attended with more fatigue than danger. 

We found the' heat of the crater on the ground 70° Reaunt, 

and the air at g°'. The pumice-ftone, which has occafioned 

fo much difpute, is obfidian-ftone fufed and decompofed. 

It is here as clear as the day. I am fo tired that* I mud 

conclude my letter. We are juft going to fet out for Ca~ 

raccas and the Havannah. 

Alex. Von Humboldt, 

NOURISHMENT BY ABSORPTION. 

Dr. Van Mons, of Bruflfels, has lately announced the fol ¬ 

lowing circumftance:—Having a patient under his care, who, 

on account of a wound in the throat, was incapable of fwal- 

lowing any kind of nourifhment for feveral days, he kept him 

alive during that period by applying to the fkin, in different 

parts of the body, feveral times a-day, a iponge dipped in 

wine or ftrong foup, lie concludes from this fad, that the 

abforbing veflels of the fkin are capable of conveying the fluids 

communicated to them to the interior parts of the body, as 

the latter convey the aflimilated nourifhment to the blood. 

It Ihould be remarked, however, that from Dr. Kollo’s expe¬ 

riments on diabetic patients, it did not appear that water was 

labforbed by the fkin : but this may have been owing to fome- 

jthing peculiar in the abforbent fyftem of fuch patients; for 

one of our own navigators (Captain Inglefield or Bligh, we 

do not recoiled which,) kept their companions from peri fil¬ 

ing of thirft, by applying fea-water to the'fkin. 

GASEOUS OXYD OP AZOTE. 

We have feen this gas inhaled : it feems to produce, 

through the medium of the lungs, the fame effed that al- 

cohol does through the medium of the ftomach—intoxica- 

lion. 
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tion. Does not this intimate, what would be little expected, 

that it probably contains a large portion of hydrogen ? 

DEATH. 

At Paris, on the 23d of October laft year, at the age of 77, 

Louis James Gouffier, member of feveral learned focieties. 

He was born in 1722, and applied at a very early period to 

the ftudy of the mathematics. His firft labours were, to ar¬ 

range and fuperintend the publication of the memoirs, which 

the celebrated Condamine gave to the public in 1731, on the 

meafurement of the three firft degrees of the meridian in the 

fouthern hemifphere. In confequence of the ability which 

he difplayed by the part he took in this interefting work, he 

was invited to co-operate in the Encyclopedic with Diderot 

and D’Alembert. Being charged with the part refpe&ing 

the mechanical arts, Gouffier exercifed feveral of them him- 

felf, that he might be better able to give a defcription of 

them; fuch as thofe of watch-making, lock-making, cabinet¬ 

making, turning, &c. His articles difplay clearnefs, precifion, 

and method. About the year 1760, the Baron de Marivet in¬ 

vited Gouffier to refide with him, in order that he might im¬ 

prove himfelf in natural philofophy. In 1779 they diftributed 

the profpedtus of a New Philofophy of the World, which they 

propofed to publifh conjointly, and which was to make four¬ 

teen volumes in quarto ; but it was never carried farther than 

the eighth. Gouffier was fond of travelling on foot, and in 

this manner went over all France. He had a great attach¬ 

ment to hydraulics, and was acquainted with every river and 

canal in the kingdom. With the fame Baron Marivet he 

publifhed, in 1789, a work, in two volumes odtavo, on the 

Internal Navigation of France, with an Atlas adapted to the 

fubjebt. He invented feveral curious pieces of mechanifm, 

among which is a mill with portable arms for fawing planks. 

This piece of mechanifm was fent to Poland to ferve as a 

model for the mills defined to manufacture the timber of 

the immenfe forefts of that country. He invented alfo a 

water level, much ufed by land furveyors. 
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MARCH 1800. 

I. Obfervations ref peeing Oyflers, and the Places where 

found. By ProfeJJbr BecIcmann. 

OlJR knowledge refpedting the nature and organifation, 

mode of life, nourifhnient and propagation of thefe fhell-fifh, 

is confined, defective, and uncertain. They live in a me¬ 

dium which fcreens them from our obfervatioh; they are 

found on coafts which few naturalifts frequent, and are fo 

different from all other animals, that, even from the obferva¬ 

tions which have been made oh them, very little can be con¬ 

cluded. I fliall leave it to naturalifts to collect, arrange, and 
4 y t , . J O ^ 

explain thefe obfervations, as the following, in my opinion, 

will be fufficient for the hbjedl I have in view by the prefent 

paper *. 

Oyfters live on the fhores of the fea, and particularly fuck 

as are fandy or ftony; on the coafts of iftands, on rocks 

which projedt into the feaj and oh fahd-bariks; but they 

feem to thrive beft at the mouth of dreams, where the water 

of the latter renders the water of the fea milder. The animal 

dime which’ the ftreams carry along with them, and which 

is accumulated on the fhores,' may ferve them as food. 

Oyfters (pawn chiefly in fpring, when the fun again begins 

to warm the water of the fea; and what they then throw out 

eonftfts in fmall oyfters completely formed, which feem to 

Vol. VI 
* Oftrea edulis.LTNN. 

o be 
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be innumerable. Each of thefe young ones expands to 3 
complete oyfter, in the fame manner as the feeds or fruits of 

thofe plants which have hermaphrodite bloom. I mu ft here 

obferve, that thofe are miftaken who fpeak of male and female 

oyfters ; for how could procreation be poffible among ani¬ 

mals which either do not change their place during their 

whole lives, or can change it only perhaps for an inch, and 

which are capable of no other movement than that of opening 

a little their fhe'lls ? 

Thefe {hells are very often covered with productions of the 

coral kind : they are frequently loaded alfo with fmall muf- 

cles and multitudes of worms, but only on the convex fide, 

which appears to be the upper one, fo that the animal refts 

on the flat fide. It frequently happens that both fhells are 

quite pierced through, and gnawed by worms, in the fame 

manner as old wood. All thefe enemies endeavour to deftrov 

thefe harmlefs animals, and the cafe is the fame with the 

worms which are found between the flefhy parts of their 

body, and in many places more abundant than in others 

A more formidable enemy for oyfters, however, is that eel- 

formed fifti which at ITeiligeland is called mignogen, but 

which by fome has* been called the five-fingered fifti f. It 

is found fometimes in oyfter-fhells that are quite clofe, and 

in which no traces can be difeovered of the firft inhabitant. 

It lies in the (hell bent like a ring, and the fifhers unani- 

loioufly after! that it eats the oyfter. On that account the 

* Betides thefe worms, there are found, on Ihells which have not been 

Jong‘taken from the fca, another kind, exceedingly fmall, which emit a 

phofphdric light, that may be obferved when they are thrown again ft a 

hard body in the dark, or fullered to fall on a (tone. They are mentioned 

by Lernery in his Dictionary of Drugs. It appears to me that they are 

perfectly fnhilar to thofe which I have feen drawn up from the fea on 

ropes. Linnaeus gives to this fpecies the name of Nereis notYiluca. 

•f Oph'idion imberbe, a name borrowed by Linnaeus from Ronde'et- 

Befides the writers quoted by Linnaeus, I fliail refer the reader to Gejneti 

llljl. uquatil. p. lot, under the Afelii. In Klein, p. 55, it is called Eu- 
cbelyopus flaws imlerbis. Sehelhammer’s Anal. Xiphire, who had the 

'nugnogen in his poffdfion, may be found in Valenti&i Amphitbeat. Zooto- 

micum^W. p. 109.. A bad figure of it may be fecn in Rozier's Obferma- 

tioils fur la Pbxftque, XII. 177S, p. 277. See alfo, Tranfaftions of the 

Swedifh Academy, Vol. V. p. 3 22, and Vol. VI, p, 116. 

Enojiftv 
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jbnglifh ft flier men flrongly recommend deflroying it where- 

ever it is found. But how comes this murderer into the 

flielI ? In all probability it creeps in when the animal opens 

its fliell, and I thence conclude that the oyfters open their 

Mis much wider than Beimarus * and others have ima¬ 

gined, Another quell ion is. How happens it that the an¬ 

cient ichthyologifts, though they mention this fifh, do not 

obferve that it was found in oyfier-lhells, which at prefent 

is not uncommon ? 

Oyflers are leaned when they fpawn, or after that period, 

and on this account billing for them at that time is forbidden 

in England and other countries where prudent regulations 

prevail. In Spain this precaution is employed becaufe it is 

imagined that at this period the ufe of them as food is inju¬ 

rious to the health. It appears that they ought at lead; to 

be three years old in order to ferve as food f; and where care 

is taken for the prefervation of the oyfler-beds, the fifhermen 

are ordered to fcrape off all the final 1 ones which adhere to 

thofe that are full grown, and to throw them back into the 

fea. An old oyfter lus often twenty fmall ones attached to 

it. Very fevere winters injure the oyfter-beds and deftroy 

the oyflers, as was every where proved during that of the 

year 1740. Violent florins in the fpring are equally preju¬ 

dicial, and many beds have been exhaulled byfifhing up too 

many from them. We are told by Paul us Jovius J, that he 

remembered the time when oyflers were brought from the 

coaft of Pefaro to Rome; but that thefe beds were afterwards 

entirely exhaufted, and that people were obliged to be fatif- 

fied with oyflers brought from Corfica, which, before they 

* Betrachtungcn liber die befondern tuierifehen Kunftriebe, p. 17. 

f It is generally believed that the (hells of mufcles receive yearly a new 

coat, and from the number of thefe their age may be determined, as tile 

age of a tree from the number of its rings. But Poli, in his expenftve 

work on the Teftaceous Animals of both the Sicilies, the hr ft part .of 

which was printed at Parma in 1791, allures us, that he obferved that 

i their Gze does not increafe in fuch a regular manner as to admit of their 

age being determined by it. In England the fmallcfi oyflers are called 

pyftcr-feed, cultch and fpat. . 

I De Romanis pifeibus, cap. xli.p. 139, 

O % -arrived, 
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arrived, were often in a putrid date. No kind of animal 

fubftance, indeed, is more liable to corrupt than fheft-fifh* 

both thofe which are ufed as food, and thole which are not. 

It is an undoubted truth, that the nature of the ihell and 

fifh, as well as the goodnefs of thefe animals, are different 

according to the bottom where they are found 5 f° that fifher- 

men can tell by their external appearance, and connoilfeurs 

by the tafte, where any kind of oyfter, and in general of 

llaell-fifli, have been found. Where the bottom is calcare¬ 

ous, they are tenderer and more friable; where it confifts of 

rock, they are thicker, more folid, and heavier; where it 

confifts of mar], or a mixture of chalk and clay, they are lefe 

earthy, fofter, and contain more anima) gluten. ,0n a ftimy 

bottom they are more oily, and abound more with rich ani¬ 

mal particles. The tafte is equally liable to change: for 

example; on the eaftern ftony (bore of the Adriatic Sea all 

marine animals are poorer and more ipfipjd than thofe on 

the weftern fids, where the bottom is richer. On calcareous 

rocks the oyfters are larger, but have not fo good a tafte as 

thofe which live in ftimy bays or creeks. In Norway thofe 

are leaft efteemed which are found on a muddy bottom, be- 

caufe they havs a muddy tafte: thofe of Denmark, found op. 

a Tandy bottom near Tondern and Fladftrand, are much bet¬ 

ter. The heft ar§ the fq called roeft-oyfters, found on thp 

rocks where they are alternately covered and left dry by 

the tide, though in England thofe found at the greateft depth 

in the fea are preferred. The rock-oyfters are larger and 

plumper than others, but their fhefts muph thinner, and 

many of them fo thin that they are as tranfparent as horrj. 

For this reafon, a cafk fuch as thole ufed at Bergen will 

^contain fcarcely 400, or even 300, fand-oyfters, but is ca¬ 

pable of containing from ,700 to 800 rock-oyfters. 

The oyfter ftfhery is exceedingly fimple, and requires very 

little apparatus; many collect the oyfters with their hand, 

that is, where the fea retires and leaves the bottom dry. 

Where this is ijot the cafe, a fquare iron box, or box bound 

round with iron, is dragged over the bottom by means 

of a rope, and from time to time drawn up and emptied, 

' '' - ■' " ‘ “ ’ Others] 
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Others, inftead of this box, have a net made of ftrong leather 

thongs, kept open by means of a heavy fquare iron frame, 

which, by being dragged on the bottom, rakes up the oyfters 

and buffers them to be received into the net. Others have a 

rake with about twenty ftrong iron crooked and blunt fpik.es 

eight or ten inches in length, which is fattened to a long 

thin elaftic pole. The fifhermen, who are in a boat, draw 

this rake over the bottom in the fame manner as the before- 

mentioned net, and thus raife the oyfters, which are retained 

.by a board fattened over the rake, fo that they can be drawn 

up with it. The pole mutt be fufficiently pliable to yield 

when drawn with force over the inequalities of the bottom. 

In places where the fifhermen employ more care in collect¬ 

ing the oyfters in order to fpare the banks, they pull up, by 

means of wooden tongs, when the water is clear, only the 

largeft oyfters, and fuffer the reft to remain undifturbed till 

they grow to the proper fize. There may, however, be other 

means employed for catching oyfters with which I am not 

acquainted ; and it would be a ufeful labour if any perfon 

would give a complete treatife on the oyfter fifliery, with 

engravings of all the apparatus and inftruments. This, as 

far as I know, no one has ever yet done. Duhamel pro- 

mifed to treat of thjs fqbjedf in his large work on Fifhing, 

but he died before it was completed. 

Thofe oyfters which are diftinguifhed by a green colour, 

and which the Dutch on that account call groenhaardjes, 

are eonficlered to be fuperior to others. But this diftinClion 

is not natural to them, and is produced by art. For this 

purpofe pits are dug on the fea-fhore, and furniftied with 

fmall fluices, thrqugh which the fea- water is buffered to enter 

at the time of the fpripg-tidps. When the water has rifen to 

a certain height the oyfters are thrown into the pits, where 

they are left till they acquire the proper colour. This ftag 

nant water, in warm weather, fqon becomes green, and in a 

few days the oyfters affume the fame colour; but they do not 

acquire their hill quality, and become fit for fale, till the end 

of fix or eight weeks, I am inclined to think that this co¬ 

lour is occafioned by certain plants which grow in the water, 

perhaps an viva, conferva, or tremella, 1 his was the opi- 
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nion of Bradley *, who calls the plant a fort of Cow’s milk ) 

a name which, according to Hndion’s Flora Anglica, is a 

Conferva rlvularis. I muft here remark alfo, that the Viva 

latijji>7ui of Linneeus, which by Gmelin in his Hftoria fu- 

coritm is called Fucus tremella laFtuca, is by the Englifh 

called the oyfter-green. The objections which fome'Enghfh 

writers have made to this opinion feem to me to be of little 

weight. They aifert, that when, in the neighbourhood of a 

greemng-fiit, another is formed at the dihance of about a root, 

the water never becomes green in the latter; and that pits 

which have been a certain time green, and have- communi¬ 

cated that colour to oyfters, fometimes lofe their colour. But 

all this, even if true, might, on more accurate obfervation, 

be explained from the vegetation of thefe plants. 

In Europe the Englifh oyfters are accounted the beft; and 

thefe, as the French believe, have been produced from oyf¬ 

ters formerly fifhed up in Concalle Bay,-near St. Malo, and 

tranfplantcd to the Englifh coaft: but of this aftertion we 

have no proof f. Thofe, however, are nroft efteemed which 

are found on the coaft of Eftex : from that coaft the brood is 

tranfplantcd to the lea near Colchefter, where the Coin, 

which flows through the city, forms a great many arms and 

final! creeks exceedingly proper for breeding them. A great 

many of thefe oyfter-pits are found at the village of Row 

Hedge, in the parifti of Eaft Doniland; and the fale of oyf¬ 

ters forms a confiderable branch of trade to the whole neigh¬ 

bourhood i. After the month of May, however, no feed 

muft he taken from the banks, becaufe it is known, from 

experience, that in that cafe mufcles and cockles would breed 

there and deftroy the oyfters. People who infringe on this 

regulation are feverely punifhed by the Admiralty Court, 

which has all the oyfter hanks under its infpeSFon. All thefe 

oyfters are in high requeft, under the name of Colchefter oyf¬ 

ters. The beft come from Purfleet; they are exceedingly 

* A Philofophical Account of the Works of Nature, London 1739, 

8vo. p. 72. 

f Eettres de 1’Abbe Le Blanc fur les Anglojs et les Francois, AinJLerd* 

i747) 1 imo. Vol. [II.p. 281. 

4 Morant s Hiftpry and Antiquities of Effex, London 1763, fol. p. 186. 

plump. 
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pjiimp, and the Hi ells are thin and almoft tranfparent. The 

oeit kind, however, even at Golchefter, are fo dear that a peek 

cofts live oi fix findings ; and as the London fifhmongers buy 

almoft all tncir o\fters from the fifhennen or dredgers imme¬ 

diately aiter they are caught, they all, of courfe, pafs through 

their hands. But they are accufed of mixing frefli with ftaledvf- 

ters, and of fellingthofe ofthe weflcrn coaft for Golchefter oyfters. 

Many, however, prefer thole oyfters which are colie vied 

on the coaft of Dorfetfhire, and particularly thofe found near 

Pool. They are faid alfo to contain fometimes pearls of lamer 

fize than thofe found in other places. The greater nart of 

the Englifh oyfters, which the Dutch carry away every year 

x ith ill ore tnan a hundred veftels, are fold by the fifhermen 

at Feverfham, a final 1 town in Kent, to the north-weft of 

Canterbury, and which, like the neighbouring final 1 towns 

of Milton and Middleton, is known on account of this trade. 

There are a great many oyftcr banks alfo in the Ifle of 

Wight: thofe, likewife, are well known which are found 

near Tenby on the coaft of South Wales, and near Milford- 

Haven : but the largeft, and perhaps the worft, are thofe of 

Blackrock, near Liverpool. 

It appears that the Englifh have taken more trouble than 

other nations, not only to maintain their oyfter banks, but to 

form new ones. Since the year 171c, a great many oyfters 

have been found in the fmall channel of Mcneu or Men at 

which feparates Anglefey from Caernarvonflftrc, and where 

about the year 1700 none were to be feen. It is known., 

however, that foon after that period feme perfon threw into 

the above channel about'a hundred oyfters, which have now 

extended fcveral miles, fo that at prefer.t a great many vefteD 

are employed in this fifliery *. ft would appear that the waves 

carry the feed along with them, as it is known that on the 

coalt of Holftein the banks are deftroyed by violent dorms- 

about the time the oyfters fpawn. 

[To be continued.] 

* Some account of the Englifh. oyfter banks may be found in the TranL 

actions of the Swedifh Academy, Vol. V. p. iZz. and Vo]. VI. p. 11 6. 

Alfo in the Journal F.ronomiqus 1753, Dec. p. 16b and 179; and 17s7, 

P- H7. See alio the Hiftory and Antiquities of Golchefter, by Phil. Mo* 
rant, bond. 1748, hoi. Vol. I., p. 87 \ and sprat’s Eli ft. of the Royal So* 

tiety» Lontl. 1-711, p. 307. 
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Lalande. Read at the Lyceum on the 2,6th ofDece?nhert 

[Concluded from Page 41.] 

THE Geographical Ephemerides of M. Von Zach, which 

appear every month, have continued to eftabliffi a valuable 

correfpondence between the aftronomers of Germany and 

thofe of the reft of Europe; but this work feems to have 

done more by procuring to aftronomers new amateurs and 

newaffiftants in regard to obfervations and calculations; fueh 

as Colonel Le Coq, of Minden, in Pruffia; M. Felgenhauer, 

at Reichenback, near Schweidnitz, where he has eftablifhed 

an obfervatory furnilhed with excellent inftruments; M.Ber- 

hrnauer, at Budiffin or Bautzen, in Lufatia; M. Grillo, at 

Wettin, in the duchy of Magdebourg; and M. Gauls, at 

Brunfwick, a young man who fhews great talle and zeal for 

aftronomy, and who has made ufeful calculations. 
In Ruffia, two officers of the navy have been fent to de¬ 

termine the polition of various points on the White and 

Frozen Seas. The Prelident of the Academy, Baron de 

Nicolay, a German from Strafburgh, and a poet, feems to 

be interefted in this undertaking. 
Iffie beautiful inftruments of Megnie, among which are 

an azimuth quadrant, have been purchafed by C. Lubbert, 

of Hamburgh; and he has given me fome hopes that he i 

will eftabliffi an obfervatory, where they may be rendered 
ufeful. The Senate of Hamburgh having refolved to caufe 

a correct maof its territory to be made, M. Horner has fet 

out from Gotha, where he laboured in the obfervatory, and 

has gone to Hamburgh. 
The Duke of Gotha has purchafed new inftruments for 

his beautiful obfervatory, and M. Von Zach continues the 

printing of a valuable work, in two volumes quarto, on the 

Stars; which will loon appear. 

In the Batavian Republic, C. Calkoen has gone to take 

pofleffion of the obfervatory of Leyden, and has left that of 

Amfterdam to C. Keyfer; but we have received no obferva¬ 

tions except from C. Dutenhove at Utrecht* The laft men- 
8 tioned 
-»« 
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Ported aftronomcr has eaufed to be printed the Cofmologip 
Letters of Lambert, tranflated by C. Darquier. 

A grand telefcope of 25 feet has been eonftruCted by Dr, 

Herfchel for Spain; it colt I75»00° francs, (above 7000/. 
fieriirig); but there is no obfervatory at Madrid; that of 

Buen-retiro is not yet finiflied. The minifter Florida Blanca 

had much at heart a mufeum and obfervatory, but the ar¬ 

chitect fmifhed neither of them. "When the war broke out, 

the minifter was difmifted, and aftronomy in Spain has re¬ 

mained in its former ftate of torpor. There is fo little money 

in that country, that it is difficult to find enough to defray 

the fmalleft expences. But the minifter Durquijo feems to 

be much difpofed in favour of aftronomy, and, in the mean 

time, has enabled M. Chaix to make ufeful obfervations. 

1 have thanked him in the name of Aftronomy, and he re¬ 
turned Inch an anfwer as increafes my hopes, 

M. Chaix has been charged in Spain with a labour on 

mcafures; and we have fent him from Paris an account of 

what was done by Borda, Mechain, and Caflini, in regard to 

the meafure of the pendulum, which in 1792 was found to 

be 36 inches 8 lines 60 at io°, which is the mean heat at 

Paris. This fuppofes the pendulum in vacuo reduced to very 

final 1 arcs. We learn from the Journal of Jena, that the 

firft volume of the Memoirs of the Academy of Lifbon was 

publifhed in 1797; it begins at 1780. It contains obferva¬ 

tions made at Lifbon by M. Cuftodio Gomes cle Villas— 

boas, and M. Ciera; by M. Ceruti at Carthagena, and by 

M. Dorta and Barbofa at Rio-Janeiro ; meteorological obfer- 
< ' o 

vations made at Rio-Janeiro; obfervations of the fatellites, 

made at Mafra ; an eloge of d’Alembert, by M. Stockier; 

but this eloge has excited perfecution again ft the author in a 

country where the anti-philofophic tribunal ftill calls itfelf 

the Holy Inquifition. 

An able artift at Florence, named Gori, has divided, with 

gr,eat ingenuity, a quadrant belonging to the obfervatory-of 
P. Ximenez, occupied by the Scolopies, and which had ori¬ 

ginally been very ill divided. We may hope, therefore, for 

1’omc obfervations from Tufcanv. 
j 

The revolution of Naples has made that capital, the po- 

\ O JL/. \ I. P fi tiou 
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fition of which was not accurately known, an object of at* 

tcntion. M. Caffella fent me feveral obfervations of eclipfes, 

which I have calculated; and I have found the diftance of 

Naples from the meridian pf Paris, by the mean of feven 

refults, to be 47' 49". 
The labours of M. Piazzi, of Palermo, muft have been 

interrupted this year by calamity and misfortunes; for I 

have received no letter from the beautiful obfervatory and 

the able allronomer of Palermo. 
A Roman citizen has come to reinforce aflronomy in 

France. C. Ciccolini requeued leave to lodge in the Col- 

We de France, in order to obferve and make calculations 

along with us. He has difplayed in this fituation as much 

zeal as ability; and we are indebted to him for the cajcu- 

lation of eclipfes of the fun obferved in this century, of 

which there had before been no refults. He has affiiled us 

alfo to calculate a part of our immenfe colleHion of liars. 

I announced lalb year that Caffini feemed difpofed tQ tread 

in the heps of his anceftors. Flis father, who quitted the 

obfervatory at the fatal period of 1793? ^as announced his 

intention of redding at Paris; and the Inftitute has elected 

him a fecond time to a place in the department of aftronomy, 

vacant by the death of C. Lemonnier. 

C. Sorlin has joined us, and is calculating the longitudes^ 

latitudes, and angles of pofition of fix hundred liars, which 

form the fundamental catalogue of the principal liars which 

C. Le Francais is publifhing in the Connoiffance des Terns, 

and which he has for feveral years been bringing to perfec¬ 

tion. C. Sorlin has calculated alfo a new table of the fphc- 

rokla] degrees according to the dimenfions we have adopted. 

C. Mougin has calculated the procellions of the 3500 

ftars in the ConnoiJJance des Terns for the year 7, in cen- 

tiemes and feconds; and he is calculating for 1800 and 1900 

the proceffions of the 600 liars of the fundamental catalogue. 

C. Bernier of Montauban has fent us calculations of cb- 

fervations of Mercury and Venus made by C. Duc-la-Cha- 
pelle. 

Several diflertations hitve appeared in the public journals 

cn the queftion, whether the year 1800 begins the nineteenth 

century. 
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Century. In 1700 there were many papers on the fame fub- 

je£t; but it is fufficient to confider that centuries are counted 

like every thing elfe, from one to a hundred, and therefore 

it is t8oi that inuft begin the new century. The only thing 

that could occafion this error is, the tranfition from 17 to 

18 hundreds. It has appeared to many people that this is 
changing the century. 

C. Taillardat has publifhed a fmall work entitled Horloge 

du labouretir, or an eafy method to difcover the hour of the 

night by the afpedt of the flars, with figures of the conftella- 

tions, and the months when they are feen in the evening. 

The Marine, which is intimately connected with Aftro« 

Homy, has produced a memoir containing theoretic explana¬ 

tions of a trigonometrical chart for reducing the apparent 

diftance of the moon from the fun or a ftar, to the real dif- 

tance, and to refolve other problems of navigation, by 

C. Maingnon, lieutenant de vaifjeau. This memoir, and the 

chart by which it is accompanied, contain an ingenious, 

eafyj and correct method of reducing diftances with a fcale 

and compafs on one chart, inllead of the great number 

Which have been publifhed by Margets; and the report 

which C. Leveque has made to the Inftitute on this fubject 

difpiays great erudition, and contains important reficdlions. 

Ci Leveque has publiflied alio, in the ConnoiJJance des 

Terns for the year 10, an intereftirig memoir on the ufe 

which may be made of the horary charts of Margets for 

refolving problems, which the author had not in view, and 

which render them more intereftino- than was imagined. 

The Bibliotheque Britannique, an excellent journal, pub- 

liflied at Geneva, contains an extract of feveral reports made 

to the Society eftablifhed in that city for the advancement of 

the Arts, on the going 'of a marine time-keeper, executed 

laft year by two Genevan artifts, Demole and Magnin, and 

fubmitted by them for examination to that Society, who- 

appointed a commiffion to follow, at the obfervatory, the 

going of that time-piece. 

It is in the form of a cylinder, three inches in diameter 

and 18 lines in height, and is fufpended horizontally in a 

double circle, after the manner of the marine compafles. It 

If 2, has 
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has a compcnfation balance, according to the principles 

plained in the fame volume of the Bibliotheque Brltannique*. 

It is moved by a fpiral fpring rolled up in the form of a cy¬ 

linder. The efcapement is defcribed in the fame work, and 

illuftrated with figures. All the fri&ions, both of the efcape- 

ments and the parts of the machine, are performed on rubies 

either plain or pierced; and this eflfential improvement, 

which renders the ufe of oil unneceffary, had never before 

been carried to the fame degree of perfeaion. 
Thefe able artifts improved themfelves by a reftdence ol 

feveral years at Paris with Ferd. and Louis Berthoud they 

afterwards united their talents at Geneva, to the great ad¬ 

vantage of an art in which they have fo eminently diftin- 

guilhed themfelves. C. Magnin is now travelling through 

Spain, to which he has carried a time-keeper like that above 

defcribed. They make alfo portable chronometers, with an 

efcapement independent and a compcnfation balance, which 

go exceedingly well. 
1'he art of piercing rubies, formerly carried from Geneva 

to England by Fatio, was a fecret loll to the country in which 

it was invented. Thefe. artifts have again naturalifed it, for 

they cut and pierced themfelves all the rubies they employed. 

C. Louis Berthoud has alfo brought a workman to Paris, 

and he will do the fame thing in future in regard to the 

chronometers with which he will enrich the navy. The 

minifter has entrufted me with one, the exahtnefs of which 

is of the utmoft value for the correfpondence of the ftve ob- 

fervatories of Paris. 

I hoped that my aerial voyage, on the 25th of July 1799, 

would have procured me fome knowledge refpedling the fcin- 

tillation of the ftars and the nature of the atmofphere; but 

I was deceived by the perfon to whom I gave my confidence, 

and for whom I braved the public opinion. I was not able 

to afcend to a fufficient height, but this atmofpheric prome¬ 

nade enabled me to make fome ufeful remarks on aerial 

currents. On letting out from Tivoli the air appeared to me 

perfectly calm, and there did not feem to be the leaft wind, 

yet T perceived that the balloon advanced towards the eaft. I 

* Vol. XII. - 
rofe 



Hiftory of AJlronomy for the Year 1799* lOQ 

rofe to the height of 250 toifes, and advanced at the rate of 

fix leagues per hour. The direction of the clouds, which i 

had examined before I fet out, was, on the contrary, towards 

the weft: thus I experienced, that when a local caufedmpels 

the lower part of the atmofphere towards the weft, that above 

takes its place, and proceeds towards the eaft. Of the two 

balloons which I fent off before me for the fake of trial, one 

rofe to the height of 300 toifes, and diredded its courfe to¬ 

wards Monfort; the other rofe to about the height of 600 

toifes, and proceeded towards Rambouillet, which made fix 

degrees of difference. Thus, in 300 toifes the wind changed 

fix degrees. By riftng, therefore, more or lefs, we fhall one 

day be able to vary our direction. The inclined planes of 

C. Tetu Breffi, at Bellevue, afford us the means of varying 

thefe directions much more; and I hope that a proof of it 

will be feen next fummer. 

A lame balloon of nine feet, which was let off next morn- 

ing, rofe much higher, and fell at Coucv, 23 leagues to the 

north-eaft of Paris, having proceeded at the rate of eight 

leagues per hour. It directed itfelf towards Maeftrieht and 

Ruremonde, while the clouds were proceeding in the direc¬ 

tion of Joinville and Conftance towards the fouth-weft. 

Between the two directions one might have chofen for every 

part of Germany. Thus, the project which I had announced 

of p'oino- to Gotha was not chimerical, as afferted ; nothing 
DO 

would have been neceffary but to choofe the height. The 

velocity of eight leagues per hour was indicated alfo by the 

excurfion of Garnerin on the 28th of Thermidor, year 6, who 

went from Rofni to Chalons in four hours. Twenty-four 

hours, therefore, would have been fufneient to go to Gotha, 

which was the term jof my defires and my hopes. 

My aeroftatie globe turned fix times, which (hewed, that 

in a current of air of twenty feet in height, there is a fenlible 

difference of force and velocity; but probably by riftng much 

higher, I ftiould have found more regularity. 

I faw alfo, bv the agitation of my barometer, that the fta- 

bilitv of the boat was not fufficiently conftant to enable me 

to obferve it with my glaffes; but at a greater height I ftiould, 

without doubt, have found more (lability : befidcs, as op 

8 board 
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board fhip, we might employ inftruments, which would 

obviate the inconvenience of motion. 

There have been periods when an aftronomer would have 

been glad to rife above the clouds. Le Gentil went to India, 

in 1760 to obferve the tranfit of Venus: by the war he was 

deprived of an opportunity of obferving that of 1761 5 he was 

obliged, therefore, to wait for that of 1769 ; but he was again 

difappointed by clouds. He had travelled then ten thoufand 

leagues, and employed ten years for an obfervatioii which 

he did not make. If he had been in poffeflion of an aero- 

ilatia globe, this long voyage would not have been loft to 

aftronomy; and, as aftronomers, we have reafon to congra¬ 

tulate ourfelves on the noble difcovery of Montgolfier. 

The froft, during winter, afforded an opportunity alfo for 

meteorological experiments. C. Fourcroy repeated that of 

the congelation of mercury: at 30 degrees it began to lofb 

its fluidity, and at 33 became folid. 

It now remains for me to {"peak of the Ioffes which aftro- 

iiomv has fuftained this year. The firft, and moft remarkable, 

is the death of John Charles de Borda, on the 19th of Fe¬ 

bruary 1799* He was born at Dax on the 4th of May 1733. 

He was firft in the light horfe, and afterwards in the engi¬ 

neers. In 1769 M. De Roquefeuil induced him to enter into 

the navy, where his mathematical knowledge might render 

him of more utility. In 1754 he was received into the Aca¬ 

demy of Sciences, where he was always confidered as one of 

the firft geometers. I11 1771 he undertook a voyage to 

America, in the Flora, with Verdun and Pingre. The re- 

fults appeared in 1778 in two volumes quarto, the greater 

part of which were due to his labours. In 1774 he under¬ 

took a voyage to the Azores, the Cape Verd iflands, and 

the coaft of Africa. The manufcript exifts, and contains 

many obfervations, which render the publication of it de- 

firable. I do not fpeak of his learned refearches on the re- 

fifiance of fluids, which are in the memoirs of the Academy 

lor 1703 and 1767, flnce I have nothing to recall here but 

what he has done for aftronomy and the marine.* But 

C. Lefevre Gineau will read publicly in the Inftitute a fnore 

particular doge of this illuftrious academician. By ferving 
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In the American war with d’Eftaing in 1777 and 1778, his 

health was impaired, but he ftill employed himfelf in ufeful 

labours. In 1778 he introduced into aflronomy and the 

navy multiplying circles, invented by Tobias Mayer, of the 

importance of which no one had before been fenfible. He 

brought them to perfection, and by thefe means rendered an 

effential fervice to aftronomy and navigation. 

In 1793 he invented inftruments and methods for obferv- 

ing the length of the pendulum, with a precifion before un¬ 

known ; and metallic rules for meafuring bafes, intended to 

give the real length of the meridian. Thefe inftruments 

were of great utility for that great and important labour. As 

refractions were neceffary in this labour, he made experi¬ 

ments and theoretical refearches worthy of a great geome¬ 

trician. They are preferved among his papers, and a lanre 

memoir by him is ready to be printed. 

He caufed to be calculated at his houfe, and at his own 

expence, the logarithms of the decimal parts of the circle, 

according to the new divifton into 400 parts; and defrayed 

the expences alfo of printing. The publication of it is im¬ 
patiently expeded. 

I have publiftied in my Abridgement of Navigation his 

new method for gauging veflels, together with the tables. 

He was infpeCtor of the dock-yards : in this fituation he was 

ufeful, and Government had the greateft confidence in his 
talents. 

C. Lemonnier died at his feat at Herds, near Bayeux, on 

the 2d of April. He had been loft to us ever fince the 10th 

of November 1791 : three years ago I gave an account of hi# 

ufeful labours, but the laft epoch of this memorable life 

ought to be confecrated in the prefent hiftory. I wiflied to 

inlert in the firft volume of the Hiftoire Celefle, now printing, 

a part of the obfervations of my illuftrious mafter: nothing 

would have been fo defirable as to render this teftimony to 

his memory, which would have been at the fame time a tef¬ 

timony of my gratitude; but I was not allowed, notwith- 

ftanding my zeal and entreaties, to have any communication 

with his manuferipts: I. do not know what will become of 

them in hands foreign to aftronomy, and which, feem as in¬ 

different 
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different for the glory of a father as for the fciences, which 

he cultivated for lixty years with fo much iuccefs. 

Jofeph Liefganig, formerly a Jefuit at Vienna, died at 

Bamberg, in Auftrian Poland or Galicia, on the 4th of 

March 1799, at the age of 81. We are indebted to him 

for the meafurement of degrees in Hungary and Auftria in 

1769. He came to fee me when I palled through \ emce 

in 1765, and I then admired his talents and zeal. 

On the 44th of February we loft Profefibr Lichtenberg, 

at Gottingen, to whom we were indebted for the pofthumous 

works of Mayer in 1775. 

M. Strnadt, (we pronounce Strenat,) the aftronomer of 

Prague, long known by many ufeful obfervations, died on 

the 24th of September. Bernoulli, when he gave an account 

in 1776, in the flrft volume of his Nouvelles Lit ter air es, of 

the memoirs printed at Prague, announced that there, were 

among them memoirs of M. Stepling, who was director, 

and, in fome meaftire, founder of the obfervatory, and of 

M. Strnadt, who was his aftiftant. Since that time he never 

ceafed to oblerve, as may be feen in the Ephemerides of 

Berlin, and in other works. M. David, his aftiftant in the 

obfervatory, has fucceeded him as director. 

We have learned alfo from Sweden, the death of I. H. 

Lindquift, Profeffor of Mathematics at Abo in Finland, 

who has pubiifhed, in the Tran factions of the Academy of 

Stockholm, many interefting memoirs. 

On the 17th of November 1798, we loft a valuable ama¬ 

teur of aftronomy, the bifhop of Tranfylvania, Count de 

Batthiani, who eftabliftied an obfervatory at Carllbourg, to 

which he has bequeathed 30,000 florins and a beautiful li¬ 

brary. He was bom on the 30th of January 1741, and was 

made bifhop on the 25th of January 1781. 

The bifhop of Erlang (Agria) Count Charles Efterhazi, 

founder of the obfervatory where M. Madaraffy obfervcd, 

died on the 6th of March 1799. 

TIE On 
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IN. On the various Effects produced by the Nature, Com- 

prejjlon, and Velocity of the Air ufed in the Blafl-Furnace. 

By Mr. David Mushet, of the Clyde Iron-Works. 

Communicated by the Author., 

[Concluded from Page 70.] 

T 
X HAVE explained, the neceffity of juft proportions exifting 

betwixt the area of the interior of the blaft-furnace, the 

quantity of air thrown in per minute, and the quality of 

coal. The various modes of blowing, and their refpeClive 

effeCts, deduced from ftriCt obfervation, were alio attended to. 

We have now, 3d, to adduce examples where the various 

changes of the atmofphere, as to heat and preflure, occafion 

the 1110ft fenfihie difference in the quantity of materials con- 

fumed, and in the quality and quantity of metal produced. 

It has been already demonftrated, that the air in winter, 

by containing lefs moifture, is more proper for c.ombuftion, 

and more calculated to produce carbonated crude iron, than, 

the air exifting at any other feafon. From this fuperior 

quality the manufacturer obtains advantages, which induce 

him to with for a continuance of cool air throughout the 

whole year. Thefc effects are not, however, uniform ; they, 

depend greatly upon a light or heavy atmofphere. The 

keener and more {till the air, the more rapid the combuf- 

tion. During a fevere froft, the defeent of the materials is ' 

facilitated from f to -pT more than in rainy or hazy wea¬ 

ther, and at the fame time the quality of the iron is rather 

improved than impaired. When a change from froft to fnow 

or rain takes place, the effeCb frequently become almoft im¬ 

mediately obvious : the colour of the flame at the furnace- 

head is chanced : the tuvre of the furnace inflames, and burns 

with great violence ; the lava, as it flows from the notch of 

the dam-ftone, becomes lengthened and tenacious,- the form 

of it is changed, and the colour undergoes the moft vifible 

alterations; the iron no longer retains its complete faturation 

of carbon, but flows out fenfiblv impaired of its fluidity, 

and, when cold, the privation of carbon is moft evident by 

the examination of its fraCture. 

Vol.vi. a When 
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■When fiich confequences arife from the tranfition fo fre-s 

quent in winter from froft to thaw, it will be eafily con¬ 

ceived that the change effefted during the milder and 

warmer months muff produce proportionally additional ef¬ 

fects. The increafe of temperature by taking up, and hold¬ 

ing in folution, a much greater portion of aqueous vapour, 

will account for the ordinary effects which are annually ob- 

fervable in every work. Where thefe pernicious confequences 

approach to extremity, a folution of the phenomenon will 

likely be obtained by the examination of the blowing-appar 

rams. If air is fitted for combufticn in proportion as it is 

free from watery folutions, we are not to expeft fimilar re- 

fults from thefe blail-furnaces in Cummer, which are blown 

by air from the regulating cylinder, and thofe blown by air 

from a water or air-vault. I have for years feen this faft 

verified, and fuperior quantity and quality of iron during the 

hot weather, obtained from a furnace excited by means of 

blaft, from the fimple regulating cylinder, with a lefs pro¬ 

portion of fuel than from furnaces whofe air was expreffed 

by means of the water or air-vault. Qbfervations thus made, 

where every day the effefts of the different means could be 

juftly eftimatcd and compared, have led me to the following 

conclufion: That the quality of the air, as furnifhed us by 

nature in our atmofphere, is uniformly more fit for the ma¬ 

nufacture of crude iron to profitable account, when difcharged 

limply by means of cylinders and piftons, than when brought 

into contaft with mo lit are either in thy water-vault or air- 
' t » • 5 J > t • 

vault. 

So imperfect has the quality of the Cummer air been found 

in this country for combuftion, where the water-vault was 

ufed, that experiments have been made to repair the defi¬ 

ciency of effect by introducing (team into the furnace by means 

of an aperture above the tuyr'e. The inducing motive to this 

aft, was a belief, that combuftion was diminished in confe- 

quence of a diminution of oxygen gas during the fummer; 

that, by introducing water upon a furface of materials ignited 

to whitenefs, decompofition would enfue, a larger quantity of 

oxygen would then be prefen ted to the fuel, and fuperior 
;fie£h as to combuffion, obtained in this manner than hi¬ 

therto 
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therto wtnefled. The idea was ingenious, and, in its appli¬ 

cation to the manufacture of call iron, original; but the 

whole train of faCts, laid down in this and former papers, as 

to the effeCts of a fuperabundant quantity of oxygen, was 

overlooked. The event proved in the rriofi complete manner, 

and on a great fcale, the pernicious effeCts of moiflure. The 

furnace gradually became cooled where the fleam entered ; 

the heat, fet free by the decomposition of the water and the 

di{engagement of oxygen, iiicreafed to an alarming pitch a 

confiderable way up the furnace; the quality of the iron be¬ 

came brittle, and as while in the fraCture as filver; the ih- 

troduClion of the fleam was flill continued, the defeending 

materials were inflantly robbed of their heat to facilitate the 

decompofition of the water, and by-and-by the furnace clofed 

entirely over, and the experiment ceafed *: 

This experiment, performed in a furnace 18 feet high, is a 

complete proof that heat is difengaged from bodies while they 

pals from the,fluid to the aeriform date. The firfl in Rant of 

the difeharge of fleam, a very confiderable portion of heat 

would be withdrawn from the fufiriar materials and united to 
O 

the water. This, in its turn, would be ignited to whitenefs, 

and decompofed upon the metals and cokes, in a fuperior re¬ 

gion of the furnace. The procefs continuing for feveral hours, 

the materials at the tuyre were at lafl fo completely deprived 

of the caloric by the continual torrent of fleam, that they loft 

fluidity, cooled rapidly, arid at laft became black. Had an¬ 

other aperture for fteairi and for air been opened above thefe, 

now entirely fliut up by the confolidated materials, the fame 

effeCts would have been produced; the immenfe quantity ot 

caloric, difengaged by the decompofition of the ignited water, 

would now approach nearer to the top of the furnace, an¬ 

other flraturii of fufirio- materials would again become con- 

folidated, till in the end the whole furnace would be fet fail 

from top to bottom. From the introduction of fleam into 

trie blaft-furnace, either as fuch, or under a fuperior degree 

'■i; The refpeftabfe and ingenious author of this experiment is among 

the hr it in the iron trade who devotes a liberal and fcientific education to 

the improvement of this favourite branch : from his lituatlon, talents, and 

Opportunity, much may be expected. 

Q i of 
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of expanfive force, the following important truths may 

learned : That the quantity of oxygen which enters into our 

atmofpheric compound is - generally more fit for the manu¬ 

facture of the fuperior qualities of crude iron than any mix¬ 

ture which may be furnifhed by the addition of water; that, 

although the decompofition of water, by furnidling a fuperior 

quantity of oxygen, and by throwing off a relative proportion, 

of caloric, increafes the effefts of combufdon immediately in 

the vi.cinity of this chemical analyfis ; yet, as the water had 

previoudy abhrafted the heat neceffary to its decompodtion 

from the inferior hrata, a greater quantity by no means exifts 

in the furnace. The water, in faft, only ferves as a medium 

to convey the heat from one particular fpot, but, by attempt¬ 

ing to dy off with it, meets decompodtion, and renders up 

not only the abdrafted heat, but that which was contained 

in the oxygen of its decompofition. 

4th, The compreflion and velocity of the air difeharged 

into the furnace, confidcrably affeft the refults of the fmelt- 

ing operations. I11 the condderation of this fubjeft, the va¬ 

rious qualities of coals will be found to have an intimate 

connection with the area of the difeharging-pipe and the 

compreflion of the blah. It has already been more than 

once obferved, that a left or mixed quality of coal is more 

fufceptible of combuftion than either the fplint or clod-coal: 

the confequence of this is, that, unlefs the necehary com- 

predion of air is ufed, decompodtion is too early accom- 

plidied, and the cokes become oxygenated by combuhion in 

a greater ratio than is proper for the carbonation of the me¬ 

tal. To avoid this, the column of air ought to be difeharged, 

m the cafe of loit coals being unavoidably ufed, under fuch 4. 

degree of compreflion, as to rend; entire decompofition in the 

ignited paffage. In that cafe, the iron does not fo immedi¬ 

ately come into contaft with oxygen, as the decompofition 

is chiefly effected in the fuperior hrata of the feparating ma¬ 

terials. Under the former circumftance, of a loofe uncon.-- 

nefted dream of air being thrown upon cokes eafily com- 

buflible, the quality of the metal, with the fame quantity of 

fuel, becomes oxygenated, the tuyre becomes fiery, and fre¬ 

quently emits fparks of metallic oxvd. The feparating iron' 

may 
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nay be viewed as it oozes from the ore in fmall globular 
malfes, frequently on lire, changing its ftate to that of an 
oxyd. The combination of oxygen, by altering its denfity, 
makes it fubjedf to the re-aclion of the blaft, which at times 
gives it a direction from the tuyre with confiderable violence. 
Thofe parts of the iron (by far the greatefi) thus oxydated, 
which efcape not at the tuyre, mix along with the fufed 
earths of the ores and limeftone, alter their colour, and flow 
from the furnace more unrevived than at their firfi intro- 
duction. It is, however, very different, even with thik in¬ 
ferior quality of coal, where the denfity of the blaft is pro¬ 
portioned to the inflammability of the fuel. Qualities and 
quantities of crude iron may be produced from this, equal 
to thofe from coals reckoned of a fuperior nature. The 
metal becomes as highly faturatecl with carbonic prin¬ 
ciple as that made from clod or fplint coal. The tuyre 
evinces that decompofition is effected in its proper place. 
The fluid malfes of iron, as they become expreffed from- 
the ore, are fhivered into fpray, before the denfe column 
of air, without exhibiting the leaft fymptom of decompo¬ 
fition. They again unite under the level of the blaft, in- 
creafe in fize, and fink through the fluid ftratuni of earths to 
the bottom of the furnace. This faff holds out one of the 
ftrongeft proofs of the great affinity which carbon and iron 
mutually poffefs towards each other. In the cafe of the iron 
feparating in an oxygenated ftate defiitute of carbon, it imme¬ 
diately falls a, prey to its affinity for oxygen. In the latter 
cafe, the iron, being completely carbonated, refills decompo- 
fitipn by the facrifice of a very fmall portion of its carbon r 
it further proves, that the affinity of oxygen is greater to- 
carbon than to iron; and that, before iron becomes oxy-- 
dated, all the carbon is taken up. 

The continuity or the particles of fplint coals renders the 
cokes of difficult combuftion, capable of wiihftanding a moft 
powerful difeharge of air, in quantity and in the degree of 
eompreflion, without entailing effects fimilar to thofe pro¬ 
duced with the ufe of fofter coals : this renders the opera¬ 
tions with fplint coal lefs iubjedl to cafualty and to change. 
Carbonated iron with a proper blaft is more uniformly ob¬ 
tained, and frequently a very fuperior quantity. Similar 

effects 
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effects are produced with the clod coal, but in a more emi¬ 

nent. degree. DiTeharging-pipes are ufed foul inches m th(f 

diameter, and the comprcffion only equal to two pounds on 

the Square inch; yet the fame fatal effe&s are not known as 

in the ufe of foft coal, which, with fuch a column of air, 

would require the preffure to be equal to 31 pounds upon the 

fquare inch at IcafL 

3th, Upon the form and condruCtion of the difeharging- 

pipc effects of more confiderable importance depend than is 

either o-enerally allowed or even conceived. At fome iron- 

works, no peculiar fliape is adopted : if the tube is Sufficient 

to convey the any and the mouth of it nearly of the fize 

wanted, the interior conftru&ion is entirely overlooked. This 

indifference, however, is by no means general : varioully 

condruited pipes are ufed at different works, and at fome 

places it is preferred to throw in the air from two pipes 

whofe areas are only equal to one of the ufual fize. 

The various fhapes may, in point of the principle of their 

conbmetion, be reduced to three. (See Plate V. Fig. 1, 2^3.) 

To underhand properly the objectionable parts of the con- 

bruCtion of nofe-pipes, it mud be recollected, that much 

has been faid to depend upon the blab reaching the oppofite 

extremity of the furnace, as little impaired of the compactnefs 

and velocity of its original dilcharge as poffible. When it 

is otherwise, the refnlts in the internal operations of the fur¬ 

nace mud be confequently altered. If the compreflion is 

diminished [ or f when it reaches the oppofite wall, de¬ 

composition in that portion mud be effected before the air 

has attained its elevated fituation in the furnace. It is even 

poffible to difperfe the whole column of air in fuch a manner' 

that the ignited materials of the oppofite fide may receive 

little of us effects to promote combubion. 

The difeharging-pipe Fig. 1. is frequently ufed : its length 

is 12 inches or more; the di fell arging aperture 3 inches, the 

other end 5 inches; but this is arbitrary, depending upon 

the fize of the adjoining pipe. From a pipe thus condrudted, 

the air difperfes or diverges too fuddenly; and at a Small dif- 

tance from the orifice, a confiderable portion of it anfwers 

but imperfectly the purpofes of combuftion. Part of it is 

Speedily decomposed, and the oxvgen brought into immediate 

8 contadt 
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contact with the iron. The quantity of metal is reduced by. 

the former, and the quality injured by the latter. Though 

long cuftora, by a continued ufe of fuch fbaped pipes, has 

prevented their pernicious effects from being obferved, yet 

they mutt prove in many cafes detrimental to the ceconomi- 

cal diftribution of air, and the manufacture of iron. 

Fig. 2. reprefents a nofe-pipe, of another conttruftion, even 

more exceptionable ; becaufe the air difperling ftill more fud- 

de'nly, in a degree fomewhat proportionate to the more fud-- 

den contradtion of the pipe, a confiderable quantity never 

enters the furnace, but, ftriking on the exterior wall, is thence 

repelled. 

A dilcharging-pipe conftrudted as in Fig. 3. would obviate, 

in a great meafure, the imperfections of the two former: the 

length of the tapered piece is 12 inches, of the ftraight pipe, 

6 inches ; extreme diameter as in the others, 3 inches ; dia¬ 

meter of ftraight pipe, 3 inches. From fuch a pipe it is con¬ 

ceived that the blaft will proceed to the greateft poffible dif- 

tance unimpaired in compreffion and velocity. So far, there¬ 

fore, as the abfolute force of the blaft and breadth of the fur¬ 

nace will permit, decompofition will be prevented on the level 

of the pipe.) and the manufacturer freed from the evils which 

I have above detailed, a$ attendant upon decompofition in 

that quarter. 

IV. Communication from Mr. FXenry Clutterbuck, 

Surgeon to the Unwerfal Royal Difpenfary, on the Cure 

of thofe Affections which arfe from the Poijon of Lead, 
*. *' * ■ ? '•* '' • 1 

To the Editor of the Philofophical Magazine. 
SIR, 

-1 HE cxtenfive circulation of your Magazine amongft the 

manufacturing claftes of the community, appears to me to 

render it a proper vehicle for the following communication. 

Should you be of this opinion, your infertion of it will oblige. 

Sir, your humble Servant, 

H. CLUTTERBUCK. 

IN 
Walbrook, March 7, 1 Coo. 
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IN the year 1794 I published a {mail pamphlet* contain- 

ino- an account of the efficacy of mercury in removing the 

effects of the poifon of lead on the confutation of thofe em¬ 

ployed in working with that metal. As the practice then re¬ 

commended feerns to me to have engaged lei's attention than 

its importance merits, I wiffi here to recapitulate, as briefly 

as poffible, the faffs then fated, and to add fuch further 

obfervations as my fubfequent experience has fuggefed rela¬ 

tive to the fubjeef. 

I hardly need hate to you the great number of perfons 

who, in the courfe of their occupations, are employed about 

this poifonous mineral; nor how large a proportion of thefe 

fuffer the agony of colic, followed, in many cafes, by the lofs 

of the ufe of their limbs, difqualifying them, in a fhort time, 

from earning their fubfi(fence. The white-lead manufacto¬ 

ries, the work-fhops of the plumber, the glazier, and the 

painter, afford too many proofs of the truth of this. The 

frequent inefficacy of the ordinary methods of treatment in 

thofe cafes is well known. The fuggeffion, therefbre, of a 

mode of relief more powerful than thefe, and, in recent 

cafes, almoff certain, muff be allowed to be a thing of no 

inconliderable moment. Such a remedy, I venture to fay, 

will be found in mercury. At the time of publifhing my 

former remarks on the fubjeef, I bad tried its powers in eight 

inffances only, in all of which it afforded the moft link¬ 

ing relief. The truth of this, I ffiould obferve, did not then 

reft on my own teftimony alone, but was confirmed by that 

of the Phyficians of the Difpcnjary, my colleagues at the time. 

The trials which I have fince made and witnefled, though not 

invariably attended with fuccefs, have afforded ample proof 

of the powers of the remedy iit queftron, which Dr. Bradley, 

now Phyfician to the Weffminfter Hofpital, did not hefitate, 

in his letter to me on the fubjedl, to call a fpeciflc in thofe 

diforders. 

I he affedfions commonly induced on the body by the 

poifon of lead are, violent colic, with obflinate coflivcnefs, 

Account of a new and luccefsful Method of treating thofe Affeftions 

which arile from the Poifon of Lead. Printed for Boofey, Broad-flreet, 

London. 

relievablc 
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rdievable only by the moft active purgatives, and very fre¬ 

quently recurring; pains refembling rheumatifm, about the 

arms and {boulders; head-ach ; cramps of the legs, and 

oftentimes fevere fits of the gout in the extremities; palfied 

ftate of mufcles of the arms and hands, taking away all power 

of grafping any thing, and even of lifting the hand to the 

mouth ; and, not unfrequently, epileptic convulfions. 

The remedies commonly employed for the relief of thefe 

dread ful fymptoms are, purgatives of different kinds, efpe- 

cially cafor oil; volatile and flimulating medicines of various 

forts; and the warm bath, particularly the Bath waters. 
Thefe often are of fignal fervice; but they are, likewife, often 

inadequate to afford relief, and the unhappy lufferer drags on 

a miferable exiftence. In a large proportion of thefe cafes, 

I think I am warranted in faying, mercury is an effectual 

remedy. 

Calomel (a mercurial preparation) has been long in ufe for 

the relief of the colic and conftipation produced by lead; but 

it is as a purgative only that it has been employed, without 

regard to its effects on the conftitution generally. The object 

I have here in view is, to employ mercury in luch a way as 

to produce the ordinary effects of this mineral on the general 

habit, chara&erifed by forenefs of the mouth, and tendency 

to fa li vat ion. It does not feem very material in what way, 

or with what particular preparation of mercury, this is 

brought about; as I have employed it, in the form of oint¬ 

ment, externally to the affedfed parts, and inwardly in va¬ 

rious preparations, without obferving any material difference 

in the effects. For the relief of colic and obftru&ion of the 

bowels, calomel is, perhaps, the beft and moft commodious 

form ; given in the quantity of . a grain daily, it raiely fads, 

in a ftiort time, to induce a regular action of the bowels, 

with the entire removal of pain. It muft be obferved, how¬ 

ever, that the fyftem, in the cafes which have been defcnbed, 

is peculiarly fufceptible of the irritation of mercury m all 

its forms; it is neceffary, therefore, to employ it with cau¬ 

tion, and more fpanngly than in fome other cafe^. It the 

difeafe has been of long Handing, it is requifite to keep up 

the mercurial action for feveral weeks, and to renew it, fiom 

Vol.VI. R time 
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time to time, at fliort intervals. Two or three months, and 

even a longer period, will be fometimes required for the at¬ 

tainment of the defired end. 

1 (hall not difguife, that, in cafes of long (landing, where 

the nmfcles of the limbs are wafted and become rigid, and 

the joints (lift and unpliant, mercury, like all other means, 

will often be found ineffectual. A great obftacle to the cure, 

too, frequently arifes from the poverty and wretchednefs of 

the objects : ill fed, and without fufficient fhelter againft the 

inclemencies of feafon, the conftitution is unable to fuftain 

the debilitating action of the remedy. The effects of cold, 

as I have juft hinted, influence materially the cure. In the 

winter feafon, the ufe of the limbs is much more flowly re¬ 

covered than in warm weather. This leads one to expedl 

advantage from the warm bath in fuch cafe's; and, in fa£t, 

th is is one of the moft powerful remedies we poflefs, and is 

calculated greatly to aid the good effedls of mercury. The 

Bath waters are very fuccefsfully employed for the purpofe, 

and the hofpital there much reforted to by patients of this 

defcription. , 

If the advantages of the plan I have here recommended 

be more widely diffufed, through the medium of your ufeful 

Mifcellany, I (hall be highly gratified. 

I am happy to find my oblervations on this fubjedt lately 

confirmed by a refpe&able foreign writer. M. Warburg, of 

Berlin, in a Tra6t on Palfy, ftrongly recommends the ufe of 

calomel and mercurial frictions in that fpecies of the difeafe 

which is produced by lead*. 

V. Obfervations on Spiders, and their J'uppofed Poifon, 

By M. Am o re it x jun. M.D. 

[Concluded from Pape So.] 

T 
1. 1 is well known that chickens, nightingales, and other 

birds eat fpiders without fuftaining any injury : fpiders have 

alio been prefcnbed as a remedy chiefly in the tympanis. 

AH thefe inftances, however, do not difprove the obferva- 

* -hie Paralyjl, AuPtore Jacobo Warburg, Betolinenji. 
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lions of thofe who have feen difagreeable confequences from 

the pricking of fpiders. Lifter is among this number • and 

Lifter muft be believed, becaufe he made many obfervations 

on thefe infedts. This author fays pofitively, in a particular 

treatife, that feveral fpiders have a venomous liquor*. We 

are allured, on the other hand, by Robert Boyle f, that he 

never faw any venomous fpiders in Ireland, notwithftanding 

the prejudices of the people; but, out of refpedt for an author 

who had none for others, he durft not controvert what Sca- 

hger had advanced in regard to the fpiders of Gafcony, 

which, he fays, are fo venomous, that, when they are crufhed 

with the feet, the venom penetrates the foies of the {hoes. 

The experiments of M. Bon, a member of the Chamber 

of Accounts of Languedoc, feem, however, contrary to tlie 

affertion of Scaliger. This magiftrate, who endeavoured to 

apply to fome ufeful purpofe the threads of fpiders, touched 

a great number of thefe infeas, and had been frequently bit 

by them without experiencing any bad confequences. Hoff¬ 

man, without doubt, went too far when he defied any one 

to prove that fpiders or any other infers, taken internally, 

ever caufed the leaft inconvenience to people in health. In 

this defiance there is, without doubt, fome exaggeration. It 

is well known that the injury done to us by the greater part 

of infedts arifes only from their fting; but infedts of a cauftic 

nature cannot certainly be fwallowed with impunity. Thouo-h 

there have been people who ate fpiders, difagreeable conse¬ 

quences have been feen to arife from the bite of thefe infects. 

This depends on the kind of fpider, the time, and the place. 

As there are poifons which have more adtion when intro- 

© ^ fkin than when taken internally, fuch as 

that of the viper, I am inclined to think that thepoifon of the 

fpider may have a contrary effedt; it exercifes a ftronger adtion, 

perhaps, internally than on the fkin. Pundtures, indeed, are 

of little confequence j and we are told of furprifing effects by 

Araneas in ipfo morfu venenum fumn climittere, ideo mihi verifi- 

miic eft, quod ab un& all qua hac beftio!a,a me laceffita, lymphs puriffimae 
iimiles gurtas exiguas decies et amplius intra breve tempus refperfas no- 

iavi > >dque totus fablitavit quoties mordere voluit. 

t Tentam. Phyfiol. p. 38. 

R % fpiders 
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fpiders inftifcd or bruifed in wine employed with an inten¬ 

tion of poilomng. W hat is related on one hand, of fpider- 

eaters, and on the other, ot thofe who have been poifoned 

bv drinking wine in which fpiders have been infufed, fee ms 

to be contradictory : but it, however, is not fo : the differ¬ 

ence arifes, no doubt, from the difference or the fpiders, and 

the different conftitulion of the fubjeCts. 

It is pretended alfo, that fpiders diffufe a noxious vapour 

when burnt, and that, when they burft on being applied to 

a flame, they fpurt out a noxious liquor. I (ball here relate 

what is faid on this fubjeCt by Turner in his Treatife on 

the Difeafes of the Skin *, u When a young pra&itioner,” 

fays he, “I was lent for to vifit a woman who had been ac- 

cuftomed, every time (lie went to the cellar with a candle, to 

burn all the fpiders’ webs which {he could find. It happened, 

however, that one of thefe infe&s fold its life much dearer 

than the reft. Its feet having got entangled in the tallow, and 

its body burft mg, its venom and juices were thrown out into 

the eye a of its perfecutor, and particularly on her lips. The 

latter fwelled up prodigioufly in the night-time; one of lier 

eye% became exceedingly inflamed, and her tongue and gums 

were alfo affeCted. At laft thefe affections were accompanied 

with continual vomiting, &c. I ordered at lirft a fmall glais 

of Spanifh wine burnt with a fcruple of fait of worm-wood, 

and fome hours after a bolus of theriac, which flic afterwards 

threw up. I rubbed her lips with oil of Scorpions anci oil of 

rofat, &c.; I applied leeches to the temples, by which the 

inflammation of the eye was much diminifhed; and I allayed 

the pain by the ufe of a very bright mucilage of the feeds of 

quinces and white poppies, extracted in rofe-water. But as 

the fwelling of the lips (till increafed, I applied a cataplaftn, 

made with a decoction of fcordium, rue, and elder-flowers, 

thickened with the farina of vetches, &c.” The author, 

however, notwithftanding his care, had not the honour of 

performing a cure. An old woman, as is often the cafe, 

interfered, and had all the glory, after fifteen days applica¬ 

tion of the leaves and juice of plantain, and fpiders webs. 

Turner relates that before this accident, the patient had 

T- Yol. II. p. 202. of the French edition. 
told 
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told him, the fmell which arofe when the burnt fpiders in 

that manner had often affected her head fo much, that the 

thought the objects hie faw turned round. She often even 

experienced fainting fits with cold fweats, and fometimes a 

flight vomiting. But notwithftanding all this, fhe found fo 

much pleafure in tormenting thefe poor infects, that nothing 

could cure her of her mania till (lie met with the accident 

above mentioned. This leffon may ferve as a warning to 

thofe who have the fame mania, and who, befides expofing 

thenffclves to injury of the like kind, run the rifk of burning 

their apartment, or perhaps the whole houfe. 

The pundtures made by large fpiders (I here allude to thofe 

of France) are almoft infenfible. There is formed around the 

wound a livid fwelling, fometimes with phlydtenes, which 

feem to announce a feptic poifon. The other fymptoms, de- 

fcribed by different authors, are fo various, that, if they were 

united in the fame fubjedfc, the poifon of the fpider would be the 

moft violent of any known. It is furprifing how the ancients 

have affigned particular fymptoms to charadterife the punc¬ 

ture of each kind of phalangium and fpider. One might be 

induced to believe that they obferved an analogy or relation 

between our humours and the colours of thefe infedts: they 

have marked all the degrees of pain, from itching to ftupor. 

On this fubjedt the reader may confult Paulus zEgineta, Avi¬ 

cenna, Rhazes, Nicander, Grevin, &c. Afterwards a whole 

cloud of authors repeated that the venom of fpiders, intro¬ 

duced into the body in any manner whatever, was followed 

by numbnefs of the part, cold of the extremities, flffvering, 

fwelling of the lower belly, palenefs, involuntary fhedding 

of tears, and an inclination to make water ; priapifm in 

young perfons, relaxation of the fame member in old people, 

convulfions, &c. 

It is very uncommon to fee confequences fo fatal, unlefs 

people have the misfortune to be bitten by the avicnlar fpider 

of America, which deftroys birds’ nefts; or by the black fpider 

of Madagafcar, which, according to Flacourt, occafions {hi¬ 

vering, and cools the blood; or, in the laft place, by the 

tunga, the wolf-fpider, and nhamduguafu, which are fero¬ 

cious fpiders of Brafil, mentioned by Leclufe and Margraff. 
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Merian has given a figure of the large hairy fpider of Gua- 

java, which lives on the colibris. 

Brogiani allures us, that in Etruria there is a kind of pha- 

langium which refides in the earth, the pun&ure of which 

occafions violent fymptoms; fuch as phrenitis, vomiting, 

gangrene in the wounded part, or exanthemata. Sheep alfo 

have died in confequence of being punctured by this infedf. 

Brogiani does not here allude to the tarantula, as he treats 

of that infedt feparately. The Italian journals, fome time 

ago, announced that a large kind of fpider had occasioned 

great ravage in the fields of Volterra, in Tufcany. It at¬ 

tacked the reapers, and, by its pundlure, occafioned violent 

pain and convulfive movements in all the limbs. Nothing 

of the like kind is to be apprehended in France, except in 

fome cantons during the dog-days. An enlightened natu- 

ralift, the Chevalier de Lamanon, fays, that in the month of 

June 1782 the drought and heat were fo great in Provence, 

that fpiders, which in general are not venomous, occafioned 

by their bite levere difeafes, which had a great refemblance 

to thofe occafioned by the bite of the tarantula. In ordinary 

cafes of being bit or pundlured by fpiders, it will be fuffi- 

cient to wadi the wounded part with brine, to apply theriac, 

and to prefcribe one or two dofes internally. The frefh leaves 

or fage, or thofe of the plantain, have been recommended as 

topics, and walking with vinegar. Recourfe alfo may be had 

to volatile alkali, - » 

VI. A curfory View of fome of the late Difcovcries in 

Science *. 

MATHEMATICS. 

La place, in his Mecanique Celefe, has configured the 

fyftem ol the world as a grand problem of mechanics, whiph 

he has endeavoured to refolve. For this reafon he treats in 

the firfl book on the general principles of equilibrium and 

motion. He gives a rigorous demonftration of the principle 

* From the Journal de Pb}jiquet an. 8. 

of 
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of the decompofition of forces. He then greats of the mo¬ 

tion of a fohd body, whatever be its figure; gives the con¬ 

ditions of the motion of fluids, and applies them to the mo¬ 

tion of the waters of the fea and to that of the atmofphere. 

He then determines what ought to be the force a&ing on the 

celeftial bodies to render their movements fuch as they are 

exhibited to our obfervation. The laws of Kepler conduct 

him diredtly to the principle of univerfal gravity; that is to 

faH *hat the adlion which the celeftial bodies exercife on 

each other is m the dire6t ratio of their matfes and the in— 

verfe of the fquare of their diftances. The new illuftrations 

which he gives are highly worthy the attention of geome¬ 
tricians. 

Foftombroni has treated the principle of virtual forces' 
like an able geometrician. 

ASTRO NOMF. 

Herfchel has publifhed his obfervations on the fatellites 

of Jupiter, in which he determines the length of their days, 

or their revolutions round their axes. The firft turns round 

its axis in i day 18 hours 26' 6"; the fecond in 3 days 

iS hours 17' 9"; the third in 7 days 3 hours 59' 6"; and 

the fourth in 16 days 18 hours Th He endeavours to 

determine the fize of thefe bodies, but has not yet been able 

to attain to great accuracy. « We may only conclude/5 fays 

he, « that the firft fatellite is larger than the fecond; that 

the fecond is the fmalleft of all; that the third is much larger 

than any of the reft; and that the fourth is nearly as lame as 
the firft.55 C 

Le Francais Lalande continues with perfeverance his cata¬ 

logue of the ftars of our hemifphere. He has already carried 

the number to 49,000. 

Bouvard has completed a grand labour on the movements 

of the moon. He has calculated the eclipfes mentioned by 

Ptolemy, and thofe obferved by the Arabs. All thefe eclipfes, 

compared with modern obfervations, have given him 12'' 21 

of corre&ion for the fynodical motion, and 8'34" 3 for the 

meali anomaly. This agrees with the refults which Laplace 

has found by calculation, 

: 5 ' The 
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The French aflronomers have at length terminated the 

grand operation of meafuring an arc of the meridian from 

Dunkirk to Barcelona. They performed this labour with 

fuch precifion, that no fenfible error can be fuppofed in it, 

efpecially as their refults are abfolutely agreeable to thole 

given by preceding meafurements. It appears from their la¬ 

bour, that the quarter of the terreflrial meridian, that is to 

fay, the arc of the meridian comprehended between the Equa¬ 

tor and the North Pole, is — 2,561,370 modules, (they have 

employed this word to exprefs a rule of platina of twelve feet, 

or two toifes,) which make 5,122,740 toifes. The metre is 

the ten millionth part of this quantity; that is to fay, the 

length of the metre is fif-fi-f parts of the module; and, by 

comparing this with the ancient meafures, the true metre is 

443 y-Jfo lines of the toife of Peru, (that is to fay, of that 

which ferved the French academicians for meafuring; a decree 

in Peru,) the temperature of this toife being fuppofed to be 

18° of Reaumur, or 16 f of the centigrade thermometer. 

The metre, therefore, is 3 feet 11 Awer lines. 

They have calculated alfo the length of the degree for the 

different latitudes which they meafured. The following is 

the refult:— 

The degree between Dunkirk and Paris modules, toifes. 

in the mean latitude of 490 56'3o", is - 28538 or 57076 

Between Paris and Evaux, in the mean 

latitude of 470 3c/46" - 28533 or 57066 

Between Evaux and Carcaffonne, in the 

mean latitude of 440 41' f' - 28489 or 56978 

Between Carcaffonne and Montjouy, in 

the mean latitude of 420 17' id1 - - 28472 or 56944 

This length of the arc of the meridian is the fame as that 

before determined by obfervations. The following is the 

account given of it by Lalande * : 

“ In obferving carefully with a fextant the zenith difiance 

of the fame ftars at Paris and at Amiens, there has been 

found i° 1 if'' of difference in all the altitudes between two 

points, the diffance of which deduced from the preceding 

was 58233'toifes. Nothing remains, therefore, but to make 

* See his Aftronomy, third edition, No, 2661. 
the 
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the following proportion: i° iJ 13" is to 58233 toifes as 

t° o' o" is to a fourth term^ found to be 57074 toifes. This 

is the length of a degree of the earth between Paris and 

Amiens, determined by Picard. The mean latitude of this 

degree is 490 23'. This length fuppofes the toife of the 

north, and the temperature of Reaumur’s thermometer, 10 

or 12°. This degree is reduced to 57056 with the toife of the 

equator now adopted.” 

It is to be obferved, that according to thefe new meafures 

the difference of the degree between Evaux and Carcaffonne 

is much greater than it ought to be according to theory; for 

it differs 88 toifes from that between Paris and Evaux, though 

there is only a difference of about three degrees of latitude* 

which makes nearly 32 toifes per degree. That between 

Carcaffonne and Mountjouy differs 34 toifes, though there 

is only a difference of about two degrees of latitude, which 

makes 14 toifes per degree ; while the degrees between Dun¬ 

kirk and Paris differ but 10 toifes, and there are two degrees 

of latitude, which makes only four toifes of difference per 

degree. 
It is generally fuppofed that the degree under the equator 

is 56753 toifes, as it haS been eftimated by the French aca¬ 

demicians, and that under the polar circle, it is 57419 toifes, 

which would make a mean difference of about feven toifes 

between each degree. But it appears that the difference is a 

little greater between the degrees towards the pole, than be¬ 

tween thofe towards the equator. The difference of 14 and 

32 toifes, which has been lately found, cannot be reconciled 

with general theory. This difference, therefore, muft depend 

on fome particular caufes- Thefe fa6ts indicate either an 

irregularity in the terreftrial meridians, or an ellipticity in 

the equator and its parallels, or an irregularity in the inte¬ 

rior of the earth, or an effebt of the attra&ion of mountains, 

or a powerful a&ion of thefe different caufes united, or of 

fome of them on each other; an a&ion which has never 

been demonftrated in fo ftriking a manner as by the refults 

juft given. It muft be left to the ableft mathematicians to 

direft their attention to thefe fa&s in order that they may 

endeavour to explain the principles on which they depend, 

Vol, VL S and 
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and to attain, refpe£ting the figure of the earth, a more pep 

feci theory than any yet given. This confirms the opinion 

before entertained, that the figure of the earth is not a re¬ 

gular curve. It refults from thefe calculations, that the flat- 

nefs of the earth is a 334th part; that is to fay, the axis is 

to a diameter at the equator as 333 to 334. 

The length of the pendulum is another mean given by 

Nature for obtaining con ft ant meafures, becaufe it is a con- 

fequence of gravity which cannot vary. It has been efti- 

mated for a pendulum, vibrating feconds at Paris, to be 
X s 4 9 9 i 9_ 

'i 0 0 o' o o“o o of the module, or ffJ-fJ'-?-. of the metre. 

The length of the metre being determined, ferves to fix 

the weights and meafures of capacity. Diftilled water was 

afiiimcd as the body which could be moft eafily procured in 

full purity; and Lefcvre Gineau endeavoured to afeertain 

the weight of a kilogramme of this water taken at that tem- 

perature at which it has moft denfity. The real kilogramme, 

the weight of a cubic decimetre of diflilled water, taken at 

its maximum of denfity, and weighed in vacuo, or the unity of 

the weights, is 18827, or 2 pounds 5 gros 35 0*15 grains; 

that is, a little more than the Paris pint, which was fuppofed 

to weigh two pounds. According to thefe experiments, the 

cubic foot of diftilled water, taken at its maximum of den¬ 

fity, is 70 pounds 223 grains. It is 70 pounds 141 grains 

if we take the water at the temperature of fQ- of a degree; 

and it would be 70 pounds 130 grains, if we fhould take the 

water at the temperature of melting ice. The maximum of 

tlie denfity of water, and therefore of its weight, is, when 

its temperature is at about 4 degrees. The kilogramme 

contains a thoufand grammes, confequently the gramme is 

18 yVp grains. 

90th Comet. The nucleus of the comet, difeovered by 

Mechain at the obiervatory of Paris about two o’clock in 

the morning on the 20th of Thermidor (Auguft 7th), be¬ 

tween Gemini and the Lynx, was exceedingly fmall, was 

lurrounded by a light nebulofily, and had no traces of a 

tad. The diameter of the -whole was onlv about a minute. 

It role towards the north to about 60 degrees of declination. 

1 lie elements of its orbit were as follows Longitude of thq 

9 defending 
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tlefcencling node, 3 flgns 90 34': place of the perihelion in 

the orbit, 30 36': inclination of the orbit, 50° 52'' J : direc¬ 

tion of its movement, retrograde: paflage at the perihelion 

on the a 1 ft of FruCtidor, year 7, (Sept. 7, 1799,} at 4 hours 

34 minutes mean time at Paris: cli(lance of the perihelion 

€>'82387.This is the tenth comet difcovered by Mechain. 

LUMINOUS FLUID. 

Fabbroni has examined the refractive power of various 

fluids, and {flown that they are exceedingly different. Thus, 

aether has a refraCtive powder much more confiderable than 

oil. The former gives a focus of 60, the latter of 75. 

Haiiy has fhown that feveral mineral fubftances have a 

double refraction; fuch as, tranfparent quartz, the topas, the 

emerald, calcareous fpar, fulphat of barytes, the euclafe, the 

idocrafe, fulphat of flrontian. Among the foluble and fapid 

falts, borat of foda (borax) and fulphated magnefia have 

double refraCtion; fulphur has double refraCtion ; amber and 

the diamond have Angle refraCtion; carbonat of lead, or 

white lead ore, has double refraCtion. 

Brougham, in a paper printed in the Tran factions of the 

Royal Society, gives an account of fome experiments which 

feem to him to prove that the doCtrine of Newton refpeCting 

the refrangibility of the rays of light, is falfe. Prevolt, of 

Geneva, thinks that Brougham is mi (taken : he maintains 

the theory of Newton, and (hows that the experiments op- 

pofed to it are not conclufive. 

Dize has confidered the matter of heat as the caufe of all 

luminous effeCts. He has made a great number of experi¬ 

ments to prove, that in all the terreftrial phenomena there is 

never light without heat. His conclulions are : 1. That heat 

always precedes luminous effeCts. 2. That light cannot be 

a body J'ut generis; becaufe light does not take place but 

when caloric is free, and in fufficient accumulation, on which 

depends the force of the luminous effeCt produced. 3. The 

effeCf called luminous can only be a luminous property, 

which every molecula of free caloric poffefles. 4. Calorie 

being a fubftance, the quantity of which is limited, darts 

itfelf towards the fun, which is its ftrongeft point of attrac- 

S 2 ‘ tioqia 
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tion, 5. When the moleculae of caloric are accumulated 

in that body, they are thrown off from it by the force of re^ 

pulfion; and from this refults the fublime harmony of aU 

tra&ion and repulfion, the only caufe of the equilibrium of 

the upiverfe. 
[To be continued.] ' 

VII. On the Combujlion of the Human Body, produced by 

the long and immoderate Ufe of Spirituous Liquors. By 

Pierre^Aime Lair*. 

In natural as well as civil hiflory there are fa6ls prefented 

to the meditation of the obferver, which, though confirmed 

by the moft convincing teftimony, feem on the firft view tQ 

be deftitute of probability. Of this kind is that of people 

confumed by coming into contact with common fire, and of 

their bodies being reduced to afhes. How can we conceive 

that fire, in certain circumftances, can exercife fo powerful 

an aftion on the human body as to produce this effe<ft ? One 

might be induced to give lefs faith to thefe inftances of com- 

buftion as they feem to be rare. I confefs that at firft they 

appeared to me worthy of very little credit, but they are pre- 

fented to the public as true by men whofe veracity feems un^ 

queftionable. Bianchini, Maffei, Rolli, Le Cat, Vicq-d’Azyr, 

and feveral men diftinguiftied by their learning, have given 

certain teftimony of the fadfts. Befides, is it more furprifing 

to experience fuch incineration than to void faccharine urine, 

or to fee the bones foftened to fuch a degree as to be reduced 

to the ftate of a jelly ? The effe&s of this combuftion are 

certainly not more wonderful than thofe of the bones foften¬ 

ed, or of the diabetes mellitus, This morbific difpofition, 

therefore, would be one more fcourge to affli& humanity; 

but in phyfics, fa&s being always preferable to reafomng, 

I fiiall here colleH thofe which appear to me to bear the 

impreffion of truth; and, left I ftiould alter the fenfe, I fhall 

quote them fuch as they are given in the works from which 
I have extracted them. 

reacl the Tnmfa&ions of Copenhagen, that in 1693 

* From the Journal cje Phyfiqus, Pluviofe, ve^r 3. 

a woman 
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a woman of the lower clafs, who for three years had ufed 

fpirituous liquors to fuch excefs that fhe would take no other 

jiourilhment, having fat down one evening on a ftraw chair 

to deep, was confuted in the night-time, fo that next morn¬ 

ing no part of her was found but the fkull and the extreme 

joints of the fingers; all the reft of her body, fays Jacobsens, 

was reduced to allies. 
The following extract of the memoir of Bianchini is taken 

from the Annual Regifter for 1763 :—The Countefs Cor¬ 

nelia Bandi, of the town of Cefena, aged 62, enjoyed a good 

ftate of health. One evening, having experienced a fort of 

drowfinefs, fhe retired to bed, and her maid remained with 

her till (he fell afleep. Next morning, when the girl entered 

to awaken her miftrefs, five found nothing but the remains 

of her body in the rnoft horrid condition. At the diftance 

of four feet from the bed was a heap of allies, in which could 

be diftinp-uilhed the legs and arms untouched. Between the 

legs lay the head, the brain of which, together with half the 

pofterior part of the cranium, and the whole chin, had been 

confumed; three fingers were found in the ftate of a coal; 

the reft of the body was reduced to allies, which, when 

touched, left on the fingers a fat, foetid moifture. A fmall 

lamp which ftood on the floor was covered with afhes, and 

contained no oil; the tallow of two candles was melted on 

a table, but the wicks ftill remained, and the feet of the can. 

dlefticks were covered with a certain moifture. The bed was 

not damaged 5 the bed-clothes and coverlid were raifed up 

. and thrown on one fide, as is the cafe when a perfon gets 

up. The furniture and tapeftry were covered with a moift 

kind of foot of the colour of allies, which had penetrated into 

the drawers and dirtied the linen. This foot having been 

conveyed to a neighbouring kitchen, adheied to the walls 

and the utenfils. A piece of bread in the cupboard was 

covered with it, and no dog would touch it. The infedlious 

odour had been communicated to other apartments. The 

Annual Regifter ftates, that the Countefs of Cefena was ac- 

cqftomed to bathe all her body in camphorated fpirit of wine, 

Bianchini caufed the details of this deplorable event to be 

pubftlhed at the time when it took place^ and no one con¬ 
tra difted 
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trad idled them. It was attefled alio by Sciplo ’Maflfei, a 

learned cotemporary of Bianchini, who was far from her rig 

credulous; and, in the lafl place, this furprifing fact was 

confirmed to the Royal Society of London by Paul Rolli. 

The Annual Regifler mentions alfo two other facts of the 

fame kind which occurred in England, one at Southampton 

and the other at Coventry. 

An infiance of the like kind is preferved in the fame 

work * in a letter of Mr. Wilmer, furgeon :—cc Alary Clues., 

aged jo, was much addicted to intoxication. Her propensity 

to this vice had increafed after the death of her hufband, 

which happened a year and a half before. For about a year, 

fcarcely a day had paffed in the courfe of which She did not 

drink at lead half a pint of rum or an i feed-water. Her 

health gradually declined, and about the beginning of Fe¬ 

bruary fhe was attacked by the jaundice and confined to her 

bed. Though fhe was incapable of much action, and not 

in a condition to work, fhe ftill continued her old habit of 

drinking every day and fmoking a pipe of tobacco. The 

bed in which fhe lay flood parallel to the chimney of the 

apartment, and at the diftanee from it of about three feet. 

On Saturday morning, the ift of March, fhe fell on the 

floor 3 and her extreme weaknefs having prevented her from 

getting up, (lie remained in that ftate till fome one entered 

and pup her to bed. The following night fhe wifhed to be 

left alone. A woman quitted her at half after eleven, and, 

according to cmtom, (hut the door and locked it. She had 

put on the fire two large pieces of coal, and placed a light in 

» eandleftick on a chair at the head of her bed. At half 

after five in the morning a fmoke was feen iffuing through 

the window, and the door being' fpeedily broke open, fome 

Barnes which were in the room were foon extinguifhed. Be- 

tween the bed and the chimney were found the remains of 

the unfortunate Glues : one leg and a thigh were flill entire; 

but there remained nothing of the fkin, the mufcles, and 

the vifcera. The bones of the cranium, the bread, the 

fpme, and the upper extremities, were entirely calcined, and 

covered with a whitifh efflorefcence. The people were much 

. * Annual Regifter for 1773, p. 7.8. 
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jurprifed that the furniture had fu Rained fo little injury. The 

tide of the bed which was next to the chimney had fuftered 

the moll; the wood of it was Rightly burnt; but the feather- 

bed, the clothes, and covering, were fafe. I entered the 

apartment about two hours after it had been opened, and 

obferved that the walls and every thing in it were blackened 5 

that it was filled with a very difagreeable vapour; but that 

nothing except the body exhibited any ftrong traces of fire,5’ 

This inftance has great fimilarity to that related by Vicq- 

d’Azyr in the Encyelope die JMethodique, under the head. 

Pathologic Anatomy of Man. A woman, about fifty years 

of age, who indulged to exeefs in fpirituous liquors, and got 

drunk every day before fhe went to bed, was found entirely 

burnt, and reduced to allies. Some of the olfeous parts only 

were left, but the furniture of the apartment had fuffered 

very little damage. Vicq-cl’Azyr, inftead of difbelieving this 

phenomenon, adds, that there have been many other in- 

fiances of the like kind. 

We find alfo a circumftance of this kind in a work en¬ 

titled, AtJa Medica et philofophica ; and in the 

work of Henry Bohanfer, entitled, Le nouvemi phofphore en- 

JlammL A woman at Paris, who had been accuftomed, for 

three years, to drink fpirit of wine to fuch a degree that fhe 

ufed no other liquor, was one day found entirely reduced to 

allies, except the fkull and extremities of the fingers. 

The Tranfaclions of the Royal Society of London prefent 

Alfo an inftance of human combuftion no lefs extraordinary: 

It was mentioned at the time it happened in all the journals; 

it was then attefted by a great number of eye-witneftes, and 

be came the fubjedl of many learned difculftons. Three ac¬ 

counts of this event, by different authors, all nearly coincide. 

The fabt is related as follows :—££ Grace Pitt, the wife of a. 

fillimonger of the parilh of St. Clement, Ipfwich, aged about, 

fixty, had, contracted a habit, which fhe continued for feverai 

years, of coming down every night from her bed-room, half 

drelfed, to fmoke a pipe. On the night of the 9th of April 

,1744, flie got up from bed as ufual. Her daughter, who 

ilept with her, did not perceive Hie was abfent till next 

morning when Hie awoke, foon after which fhe.put on her 

; clothes. 
I 
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clothes, and going down to the kitchen, 'found her mdthef 

ftretched out on the right fide, with her head near the grate 5 

the body extended on the hearth, with the legs on the floor, 

which was of deal, having the appearance of a log of wood, 

confirmed by a fire without apparent flame. On beholding this 

fpe&acle, the girl ran in great hafte and poured over her mo¬ 

ther’s body fome water contained in two large veflels in order 

to extinguifh the fire; while the foetid odour and fmoke which 

-exhaled from the body almoft fuffocated fome of the neigh¬ 

bours who had haftened to the girl’s afiiftance. The trunk 

was in fome meafure incinerated, and refembled a heap of 

coals covered with white afhes. The head, the arms, the 

legs, and the thighs, had alfo participated in the burning. 

This woman, it is faid, had drunk a large quantity of fpi- 

rituous liquor in confequence of being overjoyed to hear that 

one of her daughters had returned from Gibraltar. There 

was no fire in the grate, and the candle had burnt entirely 

out in the focket of the candleftick, which was clofe to her. 

Befides, there were found near the confirmed body the clothes 

of a child and a paper fcreen, which had fuftained no injury 

by the fire. The drefs of this woman confided of a cotton 

gown. 
Le Cat, in a memoir on fpontaneous burning, mentions 

feveral other inftances of combuftion of the human body. 

<< Having,” fays he, i( fpent feveral months at Rheims in 

the years 1724 and 1725, I lodged at the houfe of Sieur 

Millet, whofe wife got intoxicated every day. The domeftic 

economy of the family was managed by a pretty young girl, 

which 1 mull not omit to remark, in order that all the cir- 

cumftances which accompanied the fadt I am about to relate, 

may be better underftood. This woman was found con- 

fumed on the 20th of February 1725, at the difiance of a 

foot and a half from the hearth in her kitchen. A part of 

the head only, with a portion of the lower extremities and 

a few of the vertebrae, had efcaped combuftion. A foot and 

a half of th6 flooring under the body had been confirmed, 

but a kneading-trough and a powdering-tub, which were 

very near the body, had fuftained no injury. M. Chretien, 

a furgeoa, examined the temains of the body with every 

juridical 
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juridical formality. Jean Millet, the hufband, being inter¬ 

rogated by the judges who inftituted an inquiry into the 

.affair, declared, that about eight in the evening on the 19th 

of February he had retired to reft with his wife, who not 

being able to fleep, had gone into the kitchen, where he 

thought fhe was warming herfelf; that, having fallen afleep, 

he was wakened about two o’clock by an Infectious odour, 

and that, having run to the kitchen, he found the re¬ 

mains of his wife in the ftate deferibed in the report of the 

phyficians and furgeons. The judges having no fufpicion of 

the real caufe of this event, profecuted the affair with the 

utmoft diligence. It was very unfortunate for Millet that 

he had a handfome fervant-maid, for neither his probity nor 

innocence was able to fave him from the fufpicion of having 

got rid of his wife by a concerted plot, and of having arranged 

the reft of the circumftance in fuch a manner as to give it 

the appearance of an accident. He experienced, therefore, 

the whole feverity of the law 5 and though, by an appeal to 

a fuperior and very enlightened court, which difeovered the 

caufe of the combuftion, he came off victorious, he fullered 

fo much from uneafinefs of mind, that he was obliged to 

pafs the remainder of his melancholy days in an hofpital.” 

Le Cat relates another inftance, which has a nioft perfect 

refemblance to The preceding -u M. Boinneau, cure of 

Plerguer, near Dol,” fays he, “ wrote to me the following 

letter, dated February 22, 1749 : Allow me to communicate 

to you a fa£t which took place here about a fortnight agoa 

Madame de Boifeon, 80 years of age, exceedingly meagre, 

who had drunk nothing but fpirits for feveral years, was fit¬ 

ting in her elbow-chair before the fire while her waiting- 

maid went out of the room for a few moments. On her 

return, feeing her miftrefs on fire, ftie immediately gave an 

alarm, and fome people having come, to her affiftance, one 

of them endeavoured to exjtinguifh the flames with his hand* 

but they adhered to it as if it had been dipped in brandy or 

oil on fire. Water was brought and thrown on the lady in 

abundance, yet the fire appeared more violent, and was not 

extinguifhed till the whole flefti had been confumed. Her 

lkeleton, exceedingly blacky remained entire in the chair, 

Vox,. VI. T' " which 
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which was only a little fcorched ; one leg only, and the twa 

hands, detached themfelves from the reft of the bones. It 

is not known whether her clothes had caught lire by ap¬ 

proaching the grate. The lady was. in the fame place in 

which flie fat every day; there was no extraordinary fire, and 

Hie had not fallen. What makes me fufpedt that ,.the ufe 

of fpirits might have produced this effedt is, that I have been 

affined, that at the gate of Dinan an accident of the like kind 

happened to another woman under fimilar circumftances.’> 

To thefe inftances, which I have multiplied to ftrengthen 

the evidence, I {hall add two other fadts, of the fame kind, 

publifhed in the Journal de MedicineThe firft took place 

at Aix, in Provence, and is thus related by Muraire, a fur- 

geon:—“ In the month of February 1779, Mary Jauffret, 

widow of Nicholas Gravier, fhoemaker, of a fmall fize, ex¬ 

ceedingly corpulent, and addidted to drinking, having been 

burnt in her apartment, M. Rocas, my colleague, who was 

commiffioned to make a report refpedting the remains of her 

body, found only a mafs of afhes, and a few bones, calcined 

in fuch a manner that on the leaft prelfure they were reduced 

to duft. The bones of the cranium, one hand, and a foot, 

had in part efcaped the adlion of the fire. Near thefe re¬ 

mains flood a table untouched, and under the table a frnall 

wooden ftove, the grating of which, having been long burnt, 

afforded an aperture, through which, it is probable, the fire 

that occafioned the melancholy accident had been commu¬ 

nicated : one chair, which flood too near the flames, had the 

feat and fore-feet burnt. In other refpedls, there was no 

appearance of fire either in the chimney or the apartment; 

fo that, except the fore-part of the chair, it appears to me 

that no other combuftible matter contributed to this fpeedy 

Incineration, which was effedted in the fpace of feven or 

eight hours A 

The other inftanee, mentioned in the Journal de Medi¬ 

cine J, took place at Caen, and is thus related by Merille, a 

furgeon of that city, ftill alive:—u Being requefted, on the 

3d of June 1782, by the king's officers, to draw up a report 

pf the ftate in which I found Mademoifelle Thuars, who 

* Vol. LIX. p.440. f Vol, LIX. p. 140* 

was 
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was faid to have been burnt, I made the following obferva- 

tions:—The body lay with the crown of the head refting 

againft one of the andirons, at the diftanceof eighteen inches 

from the fire5 the remainder of the body was placed obliquely 

before the chimney, the whole being nothing but a mafs of 

afhes. Even the mo ft fohd bones had loft their form and 

confidence 3 none of them could be diftinguifhed except the 

coronal, the two parietal bones, the two lombar vertebra^ 

a portion of the tibia, and a part of the omoplate3 and thefe, 

even, were fo calcined, that they became dull by the lead 

preffure. The right foot was found entire, and fcorched at 

its upper jun&ion; the left was more burnt. The day had 

been cold, but there was nothing in the grate except two or 

three bits of wood, about an inch in diameter, burnt in the 

middle. None of the furniture in the apartment was da¬ 

maged. The chair on which Mademoifelle Thuars had been 

fitting, was found at the diftance of a foot from her, and ab- 

folutely untouched. I muft here obferve, that this lady was 

exceedingly corpulent; that flie was above fixty years of ao;e, 

and much addicted to fpirituous liquors3 that the day even 

of her death fhe had drunk three bottles of wine and about 

a bottle of brandy3 and that the confumption of the body 

had taken place in lefs than feven hours, thouo-h, according 

to appearance, nothing around the body was burnt but the 

clothes.” 

The town of Caen affords feveral other inftances of the 

fame kind. I have been told by many people, and parti¬ 

cularly a phyfician of Argentan, named Bouffet, author of 

an Effay on Intermittent Fevers, that a woman of the lower 

clafs, who lived at Place Villars, and who was known to be 

much addicted to ftrong liquor, had been found in her houfe 

burnt. The extremities of her body only were fpared, but 

the furniture was very little damaged. 

A like unfortunate accident happened alfo at Caen to an¬ 

other old woman addicted to drinking;. I was affured bv 

thofe who told me the fa£t, that the flames which proceeded 

from the body could not be extinguifhed by water 3 but I 

think it needlefs to relate the particulars of this and of an¬ 

other fimilar event which took place in the fame town, be- 

T 3 caufe. 
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caufe, as they were not attefled by a proees-verbal, and not 

having been communicated by profeffional men, they do not 

infpire the fame confidence. 

This colle&ion of inflan ces is fupported, therefore, by all 

thofe authentic proofs which can be required to form human 

teflimony; for, while we admit the prudent doubt of Del- 

eartes, we ought to rejedi the univerfal doubt of the Pyr- 

rhonifls. The multiplicity and uniformity even of thefe fadts, 

which occurred in different places, and were attefled by fo 

many enlightened men, carry with them conviction; they 

have fuch a relation to each other that we are inclined to 

afcribe them to the fame caufe. 

i. The perfons who experienced the eflfedls of this com- 

bullion had for a long time made an immoderate ule of fpi- 

rituous liquors. 

2t, The combuflion took place only in women. 

3. Thefe women were far advanced in life. 

4. Their bodies did not take fire fpontaneoufly, but were 

burnt by accident. 

5. The extremities, fuch as the feet and the hands, were 

generally fpared by the fire. 

6. Water fometimes, inflead of extinguifhing the flames 

which proceeded from the parts on fire, gave them more ac¬ 

tivity. 

7. The fire did very little damage, and often even fpared 

the combuftible objects which were in contact with the hu¬ 

man body at the moment when it was burning. 

8. The combuflion of thefe bodies left as a refiduum fat foetidi 
■* 

afh.es, with an undtuous, {linking, and very penetrating foot. 

Let us now enter into an examination of thefe eight ge¬ 

neral observations. 

The firfl idea which occurs on reading the numerous in- 

fiances of human combuflion above related is, that thofe who j 

fell vidiims to thofe fatal accidents were almofl all addicted 

to fpirituous liquors. The woman mentioned in the Tranfac- 

lions of Copenhagen had for three years made fuch an im¬ 

moderate ufe of them that {he would take no other nourifh- 

ment. Mary Clues, for a year before the accident happened,- 

had fcarcely been a Angle day without drinking half a pint 
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of rum or of ani fe ed - water. The wife of Millet had been, 

continually intoxicated; Madam de Boifeon for feveral years 

had drunk nothing but fpirits; Mary Jauftret was much ad¬ 

dicted to drinking; and Mademoifelle Thuars, and the other 

women of Caen, were equally fond of ftrong liquors. 

Such excels, in regard to the ufe of fpirituous liquors, mud 

have had a powerful action on the bodies of the perfons to 

whom I allude. All their fluids and folicls mud have expe¬ 

rienced its fatal influence; for the property of the abforbing 

veflels, which is*fo adtive in the human body, feems on this 

-occafion to have adted a diftinguifhed part. It has been 

obferved that the urine of great drinkers is generally aque¬ 

ous and limpid. It appears, that in drunkards who maKe 

an immoderate ufe of fpirituous liquors, the aqueous part of 

their drink is difcharged by the urinary paflage, while the 

alcoholic, almoft like the volatile part of aromatic fubflances, 

not being fuhjedted to an entire decompoiition, is abforbed 

into every part of their bodies. 

I fhall now proceed to the fecond general obfervation, 

that the combuftion took place only in women. 

I will not pretend to aflert that men are not liable to com¬ 

buftion in* the fame manner, but I have never yet been able 

to find one well certified inftance of fuch an event; and as 

we cannot proceed with any certainty but on the authority 

of fa&s, I think this Angularity fo furprifmg as to give rife 

to a few refledlions. Perhaps when the caufe is examined, 

it will appear perfectly natural. The female body is in ge¬ 

neral more delicate than that of the other fex. The fyftem 

of their folids is more relaxed; their fibres are more fragile 

and of a weaker ftrudture, and therefore their texture more 

eafily hurt. Their mode of life alfo contributes to increafe the 

weaknefs of their organization. Women, abandoned in ge¬ 

neral to a fedentary life, charged with the care of the inter¬ 

nal domeftic economy, and often fhut up in dole apartments, 

where they are condemned to Ipend whole days witnout tak¬ 

ing any exercife, are more fubjedt than men to become cor¬ 

pulent. The texture of the loft parts in female bodies being 

more fpongy, abforption ought to be ireer y and as their 
whole 



On the Combuftlon of the Human Body, 

whole bodies imbibe fpirituous liquors with more eafe, they 
ought to experience more readily the impreffion of fire. 
Hence that combuftion, the melancholy inftances of which 
feem to be furnifhed by women alone; and it is owing 
merely to the want of a certain concurrence of circumftances 
mid of phyfical caufes, that thefe events, though lefs rare than 

is fuppofed, do not become more common. 
The fecond general obfervation ferves to explain the third $ 

I mean, that the combuftion took place only in women far 
advanced in life. The Countefs of Cefena was fixty-two 
years of age; Mary Clues, fifty-two ; Grace Pitt, fixty ; 
Madame de Boifeon, eighty; and Mademoifelle Thuars 
more than fixty. Thefe examples prove that combuftion is 
more frequent among old women. Young perfons, diftraCted 
by other paffions, are pot much addicted to drinking; but 
when love, departing along with youth, leaves a vacuum in 
the mind, if its place be not fupplied by ambition or in- 
tereft, a tafte for gaming, or religious fervor, it generally falls 
a prey to intoxication. This paffion ftill increafes as the 
others diminifh, especially in women, who can indulge it 
without reftraint. Wilmer, therefore, obferves, u that the 
propenfity of Mary Clues to this vice had always increafed 
after the death of her hufband, which happened about a 
year beforealmoft all the other women of whom I have 
fpoken, being equally unconfined in regard to their actions, 
could gratify their attachment to fpirituous liquors without 
oppofition. 

It may have been obferved that the obefity of women, as 
they advance in life, renders them more fedentary; and if, 
as has been remarked by Baumesa fedentary life over¬ 
charges the body with hydrogen, this effeCl mull be Hill 
more fenfible am oner old women. Dancing and walking, 

fc> O D* 

which form falutary recreation for young perfons, are at 
a certain age interdicted as much by nature as by prejudice. 
It needs therefore excite no aftonifhment that old women, 
who are in general more corpulent and more addicted to 
drinking, and who are often motionlefs like inanimate 

* Effai du Syfteme Chemigue de la Scier.ce de l’Homme. 
mafics. 
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maffes, during the moment of intoxication, fhould expe¬ 
rience the efledfs of combuftion. 

i ernaps we have no occafion to go very far to fearch for 
the waufe of thefe combuflions. The fire of the wooden 
ffove^ the chimney* or of the candle, might have been com¬ 
municated to the clothes, and might have in this manner 
burnt the perions above mentioned, on account of the pecu¬ 
liar difpofition of their bodies. Maffei obferves that the 
Countefs of Cefena was accuftomed to bathe her whole 
body with fpirit of wine. The vicinity of the candle and 
lamp, which were found near the remains of her body, oc- 
cafioned, without doubt, the combuftion. This accident re¬ 
minds us of that which happened to Charles II. king of 
Navarre. This prince, being addicted to drunkennefs and 
exceftes of every kind, had caufed himfelf to be wrapped up 
m cloths dipped in fpirits, in order to revive the natural heat 
of his body which had been weakened by debauchery» but 
the cloths caught fire while his attendants were faftening 
them, and he perifhed a vidlim to his imprudence. 

Befides accidental combuftion, it remains for us to exa¬ 
mine whether, fpontaneous combuftion of the human body 
can take place, as aflerted by Le Cat. Spontaneous com¬ 
buftion is the burning of the human body without the con¬ 
tact of any fubftance in a ftate of ignition. Nature, indeed, 
affords feveral inftances of fpontaneous combuftion .in the 
mineral and vegetable kingdoms. The decompofition of py¬ 
rites, and the fubterranean procefles which are carried on 
m volcanoes, afford proofs of it. Coal-mines may readily 
take fire fpontaneoufly; and this has been found to be the 
cafe with heaps of coals depofited in clofe places. It is by a 
fermentation of this kind that dunghills fometimes become 
hot, and take fire. This may ferve alfo to explain why trufles 
of hay, carried home during moift weather, and piled up on 
each other, fometimes take fire. But, can fpontaneous com¬ 
buftion take place in the human body ? If fome authors are 
to be credited #, very violent combuftion may be produced in 
our bodies by nature and by artificial procefles. Sturmius f 
fays that in the northern countries flames often burft from 

* 4?$rman Ephemtrides, Obferv. 77. f Ibid. Tenth year, p, 55. 

the 
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the ftomach of perfons in a ftate of intoxication. Three 

noblemen of Courland having laid a bet which of them 

could drink moft fpirits, two of them died in confequence of 

foffocation by the flanges which iflued with great violence 

from their ftomachs. We are told by Thomas Bartholin*, 

on the authority of Vorftius, that a foldier, who had drunk 

two glafles of fpirits, died after an eruption of dames from 

his mouth. In his third century Bartholin mentions an¬ 

other accident of the fame kind after a drinking-match of 

ftrong liquor. 

It now remains to decide, from thefe inftances, refpe&ing 

the accidental or fpontaneous caufes which produce combuf¬ 

tion, Nature, by affirming'a thoufand different forms, feems 

at firft as if defirous to elude our obfervation; but, on mature 

reflection, if it be found eafy to prove accidental comb u ft ion, 

fpontaneous combuftion appears altogether improbable; for, 

even admitting the inftances of people fuffocated by ftames 

which iflued from their mouths, this is ft ill far from the 

combuftion of the whole body. There is a great difference 

between this femi-combuftion and fpontaneous combuftion 

fo complete as to reduce the body to afhes, as in the cafes 

above mentioned. As the human body has never been feen 

to experience total combuftion, thefe aflertions feern rather 

the productions of a fervid imagination than of real obferva¬ 

tion ; and it too often happens that Nature in her mode of 

action does not adopt our manner of feeing. 

I fhall not extend further thefe obfervations on the com¬ 

buftion of the human body, as I flatter myfelf that after this 

examination every perfon muft be ftruck with the relation 

which exifts between the caufe of this phenomenon and the 

effeCts that enfue. A fyftem embellifhed with imaginary 

charms is often fedueing, but it never prefents a perfeCt 

whole. We have feen faCts juftify reafoning, and reafbning 

ferve afterwards to explain faCts. The combuftion of the 

human body, which on the firft view appears to have in it 

fomething of the marvellous, when explained, exhibits no¬ 

thing but the utmoft ftmplicity: fo true it is, that the won¬ 

derful is often produced by effeCts which, as they rarely ftriko 

* Firff century. 

our 
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our eyes, permit our minds fo much 'the lefs to difcover then* 

real caiife. * 

Some people, however, .may afcribe to the wickednefs of 

mankind what we afcribe to accident. It may be laid, that 

aflaffins, after putting to death their unfortunate victims, 

rubbed over their bodies with combuftible fubftances, by 

which they were confumed. But even if inch an idea 

fhould ever be conceived, it would be impoffible to carry it 

into execution. Formerly, when criminals were condemned 

to the flames, what a quantity of combuftible fubftances 

was neceflary to burn their bodies ! A baker’s boy, named 

Renaud, being condemned to be burnt a few years ago at 

Caen, two large cart-loads of faggots were required to con- ‘ 

fume the body, and at the end of more than ten hours fome 
j 

remains of the bones were ftill to be feen. What proves that 

the combuftion in the before-mentioned iiriiances was not 

artificial is, that people often arrived at the moment when 

it had taken place, and that the body was found in its na¬ 

tural ftate. People entered the houfe of Madame Boifeon at 

the time when her body was on fire, and all the neighbours 

faw it. Befides, the people of whom I have fpoken were al- 

moft all of the lowed clafs, and not much calculated to give 

rife to the commiffion of fuch a crime. The woman men¬ 

tioned in the Tranfadlions of Copenhagen was of the poored 

condition) Grace Pitt was the wife of a fifhmonger; Mary 

Jauffret that of a fhoemaker; and two other women, who 

refided at Caen, belonged to the lowed order of focietv. It 

is inconteftible, then, that in the indances 1 have adduced 

the combudion was always accidental and never intentional. 

It may be feen that a knowledge of the caufes of this phe¬ 

nomenon is no lefs interefting to criminal judice than to na¬ 

tural hiftory, for unjud fufpicions may fometimes fall on an 

innocent man. Who will not (builder on recollecting tire 

cafe of the unfortunate inhabitant of Rheims, who, after 

having loft his wife by the euect of combuftion, was in 
O « 

danger of peridiing hipifelf on the fcaffold, condemned, un- 

juftly by an ignorant tribunal ! 

I (hall confider myjfelf happy if this., picture of the fatal 

effects of intoxication makes an impreffion on thofe addicted 

Von, VI. U to 
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to this vice, and particularly on women, who mod frequently 

become the vi&ims of it. Perhaps the frightful details of fo 

horrid an evil as that of comb u ft ion will reclaim drunkards 

from this horrid practice. Plutarch relates, that at Sparta 

children were deterred from drunkennefs by exhibiting to 

them the fpe&acle of intoxicated (laves, who, by their hi¬ 

deous contortions, filled the minds of thefe young fpedtators 

with fo much contempt that they never afterwards got 

drunk. This (late of drunkennefs, however, was only tran¬ 

sitory. How much more horrid it appears in thofe unfor¬ 

tunate victims confumed by the flames and reduced to afhes! 

May men never forget that the vine fometimes produces very 

bitter fruit—difcafe, pain, repentance, and death ! 

VIII. Meteorological Axioms, by L. Cotte ; or the general 

Hejult of his own and foreign Meteorological Obfervations 

during the courfe of Thirty Years 

OuR meteorological obfervations are as old as the efta- 

blifhment of the Academy of Sciences in the year 1666, and 

have never yet been interrupted. The moft celebrated aca¬ 

demicians, fuch as a Sidileau, a de la Hire, a Maraldi, a 

Caffini, a Touchy, a Chappe, <kc. have contributed towards 

them; and feveral members, fuch as Mor , Duhamel, 

Malovin, Meffier, &c. paid attention to the fame obje& 

without making themfelves much known. The correfpond- 

ents of the Academy alfo frequently communicated to it 

their meteorological obfervations. All the learned focieties 

in Europe comprehend meteorology in the lift of their la¬ 

bours, and particularly the Royal Society of London, the 

Academies of Berlin, Stockholm, Peterfburg, &e. but, above 

all, the Medical Societies at Paris and the Hague, and the 

Meteorologic Society at Manheim. Thefe three learned 

bodies have therefore the moft extenfive correfpondence. 

I have communicated to the public the refult of the ob¬ 

fervations made by all thefe focieties as well as of my own 

* Fiona N.ues Journal dcr Phjjik, by Profeffor Gren, Vol, Ilf. part 5. 

during o 
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during the courfe of thirty years., partly in my Treatife and 

Memoirs on Meteorology, and partly in the Hiftory of the 

Medical Society, the Collection des Savans etrangers, the 

Journaux des Savans, de Phyftque, de France, &c. I en¬ 

deavoured to negleCt nothing; that had anv relation to me- 

teorology, and I flatter myfelf that I have given the refult of 

every thing that has been publifhed for a hundred years 011 

this branch of fcience. But how tedious is its progrefs! 

From this aftonifhing collection of obfervations I have as 

yet been able to deduce only a very fmall number of phyfleal 

truths, which I here lay before the public under the title of 

Meteorological Axioms. They are not drawn from the whole 

mafs of the before-mentioned obfervations, made for a very 

long period, and in a carelefs manner, and with very imper¬ 

fect inftruments, but from thofe of the laft thirty or forty 

years. They are as follow :— 

I. 
Of the Barometer, 

1. The greateft changes of the barometer commonly take 

place, during clear weather, with a north wind; and the 

fmall rifings during cloudy, rainy, or windy weather, with 

a fouth, or nearly fouth, wind. 
2. The ftate of the mercury changes more in the winter 

than the fummer months; fo that its greateft rifing and fall¬ 

ing take place in winter 5 but its mean elevation is greater in 

fummer than in winter. 
3. The changes of the ftate of the barometer are nearly 

null at the equator, and become greater the more one re¬ 

moves from it towards the poles. 
4. They are more conflderable in valleys than on mountains. 

5. The more variable the wind, the more changeable the 

ftate of the barometer. 
6. It is lower at midnight and noon than at other periods 

of the day : its greateft daily height is towards evening. 

7. Between ten at night and two in the morning, and 

alfo in the day, the rifing and falling of the mercury are lefs: 

the contrary is the cafe between ftx and ten in the morning 

and evening, 
. Ua Between 
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8. Between two and fix in the morning and evening it- fifes- 

as often as it falls; but in fuch a manner that it oftener rifes 

about that time in the winter months, and rails oftener in 

the fummer months, 

9. The ofcillations are kfs in fummer, greater in winter, 

and very great at the equinoxes. 

10. They are greater alfo in the day-time than during the 

night. 

11. The higher the fun rifes above the horizon, the lefs 

are the. ofcillations ; they increafe as he approaches the weft- 

ern fide of the horizon, and are exceedingly great when he 

comes oppofite to the eaftern part of the horizon. 

12. They are, to a certain degree, independent of the 

changes of temperature. 

13. The mercury generally rifes between the new and the 

full moon, and falls between the latter and the new moon* 

14. It rifes more in the apogeum than the perigeum: it 

ufually rifes between the northern luniftice and the fouthern, 

and falls between the fouthern luniftice and the northern. 

15. In general, a companion of the variations of the mer¬ 

cury with the pofitions of the moon gives nothing certain: 

the refults of Nos. 13 and 14 are the moft conftant. 

16. In our neighbourhood the barometer never continues 

twenty-four hours without changing, 

17. The barometers in the weftern difb'rits rife or fall, 

fooiier than thole in the more eaftern. 

18. When the fun paftes the meridian the mercury if 

falling continues to fall, and its fall is often haftened. 

19. W hen the mercury at the fame period is riling, it 

falls, remains ftationary, or rifes more flowly. 

20. W hen the mercury, under the fame circumftances, is 

ftationary, it fallsy unlefs, before or after it becomes ftation- 

urv, it has been in the a61 of rifins:. 

-2i. Hie above changes commonly take place between 

eleven in the morning and one in the afternoon, but oftener 

betore than after noon. >. 

22. Before high tides there is almoft always a great fall 

ot the mercury j this takes place oftener at the full than the 
new moon. 

II, 
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II. 

Of the Thermometer. 

i. The extreme degrees of heat are almofl every where 

the lame: this, however, is not the cafe in regard to the 

extreme degrees of cold. 

3'. The thermometer rifes to its extreme height oftener in 

the temperate zones than in the torrid zone. 

3. It changes very little between the tropics; its varia¬ 

tions, like thofe of the barometer, are greater the more one 

proceeds from the equator towards the poles. 

4. It rifes higher in the plains than on mountains. 

5. It does not fall fo much in the neighbourhood of the 

fea as in inland parts. 

6. The wind has no influence on its motions. 

7. Moifture has a peculiar influence on it, if followed by 

a wind which difperfes it. 

8. The greatefl: heat, and the greatefl cold, take place 

about fix weeks after the northern or fouthern folftice. 

9. The thermometer changes more in fummer than in 
winter. 

10. The coldeft period of the day is before fun-rife. 

11. The greatefl: heat in the fun and the fliade feldom 

takes place on the fame day. 

13. The heat decreafes with far more rapidity from Sep¬ 

tember and October, than it increafed from July to Sep¬ 

tember. 

13. It is not true, that a very cold winter is the prognoftic 

of a very hot fummer. 

III. 

Of the IVind, 

1. The winds between the tropics are regular and period¬ 
ical. 

3. The more one removes from the tropics, the more 

changeable they are fc$nd. 

3. The winds are more changeable in winter than in fum- 

Itner, and towards the equinoxes than at any other time. 

4. It is not true, that the wind which blows about the 

time 
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time of the equinoxes will be the prevailing wind during the 

next fix months. 
5. A frefh breeze always fprings up before fun-rife* efpe- 

cially in fummer. 

6. In the neighbourhood of the fea there is a periodical 

land and a fea breeze. 

7. Violent winds are more prevalent in the neighbourhood 

of mountains than in the open plains. 

IV. 

Of Rain and Evaporation. 

1. Rain is more frequent in winter than in fummer* but 

more abundant in fummer than in winter. 

2. It is alfo more abundant, but lefs common, in fouthern 

countries, than in thofe where the temperature is cold and 

moderate. 

3. The increafe and decreafe of rivers are not always in 

proportion to the quantity of the rain which falls. 

4. The quantity of rain is greater in low than in high 

difiri&s, and ftill more fo in the neighbourhood of forefts 
J o 

and mountains. 

5. The quantity of evaporation generally exceeds that of 

the rain. 

6. The greater the heat, the ftronger the evaporation. 

7. It is greater alfo while the wind blows from the northern 

regions, than when it comes from the fouthern. 

8. In the laft place, it is greater during dry and cold, than 

during moift and warm, weather. 

9. The greateft drought indicated by the hygrometer takes 

place in April. 

V. 

Atmofpheric Electricity. 

1. Ele&ricilv manifefts itfelf oftener without ftorms than 
with them. 

2. It is occafioned more frequently by dry than by rainy 
clouds. 

3. It is oftener pofitive than negative, particularly when 

occafioned by fiationary clouds, becaufe thefe, without doubt. 
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are at fiich a great diftance, that the eledtricity which rifes 

from the earth cannot reach them : in the oppolite cafe it is 

exceedingly variable. 

4. The atmofphere exhibits figns of electricity at all tirnesj 

at every hour of the day and the night. 

VI,' 

The Magnetic Needle. 

X. The greateft declination of the needle from the north 

towards the well takes place about two in the afternoon, and 

the greateft approximation of it towards the north, about 

eight in the morning; fo that, from the laft-mentioned hour 

till about t\Vo in the afternoon, it endeavours to remove from 

the north, and between two in the afternoon and the next 

morning to approach it. 

2. The annual progrefs of the magnetic needle is as fol¬ 

lows:—Between January and March it removes from-the 

north ; between March and May it approaches it; in June 

it is ftationary; in July it removes from it; in Auguft, Sep¬ 

tember, and October, it approaches it; its declination in 

October is the fame as in May; in November and December 

it removes from the north : its greateft weftern declination is 

at the vernal equinox, and its greateft approximation to the 

north at the autumnal equinox. 

3. The declination of the magnetic needle is different ac¬ 

cording to the latitude^ among us it has always increafed 

three 1666 : before that period it was eafterly. 

4. Before volcanic eruptions and earthquakes, the mag¬ 

netic needle is often fubjeCl to very extraordinary move¬ 
ments. 

5. The magnetic needle is agitated before and after the 

appearance of the northern lights : its declination on thefe 

occafions is about noon greater than ufual. 

6. The greater or lefs appearance of thefe northern lights 

is variable : fome years this phenomenon is very frequent, 

m others uncommon. For two or three years they have 

occurred very feldom. 

7- The northern lights are more frequent about the time 

of the equinoxes than at other periods of the year. 

7 8. This 
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8. This phenomenon is almoft conftant during the long 

winter in the polar regions, and is the more uncommon the 

nearer the equator. 
9. Southern lights have been obferved alfo in the regions 

near the fouth pole. 
10. The northern lights are often accompanied with light* 

ning, and a noife like that of electricity; while the lightning 

proceeds partly from the middle of the northern lights, and 

partly from the neighbouring clouds. 

VII. 

The Lunar Period of Nineteen Years. 

It appears that the general temperature of a year returns 

every nineteen years; an epoch when the phafes and poll* 

lions of the moon in regard to the earth are again the fame* 

I might add more refults, but I fhall confine myfelf to 

thofe found moft conftant by obfervation, and conclude with 

wifiring, that the zeal of obfervers may contribute to confirm 

more and more the certainty of thefe Axioms, or to difcover 

new ones. 

IX. On the Decompofition of A-Zotic into Hydrogen and 

Oxygen Gas, by M. Girtanner, and on the radical 

of the Muriatic Acid-. A Letter from. Van Mons, of 

Bruffels, to Delamiherie *, 

I TAKE the earlieft opportunity of informing you, that 

Girtanner has decompofed azot, and reduced it to hydrogen 

and oxygen, in the proportion of 0-93 of the former and 

0*07 of the latter. From this it feems to follow, that azot, 

ammonia, water, atmofpheric air, &c. are compounds of 

thefe two principles in varied proportions. In analyfing air 

we do not feparate but compound the azotic gas by fub- 

tra£ling a part of oxygen from the hydro-oxygen fluid, which 

conftitutes that air. This is, perhaps, the reafon why com- 

buftion is more lively in pure oxygen gas, or orvgen gas not 

* From Journal de Thyfique, an. 8. V 1 . I 
engaged 
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into Hydrogen and Oxygen Gas, ij<? 

engaged in a combination with hydrogen. Argil is the fub~ 

fiance which beft decompofes atmofpheric air, and fo com¬ 

pounds azot; and this agrees pretty well with the experiments 

of Humboldt. This property of argil explains the neceflity 

of its prefence in artificial nitre-beds, and gives us reafon to 

think that W iegleb and Wurzer are not altogether deceived 

when they think of converting aqueous vapour Into azotic 

gas, 1 on muft have remarked in my experiments on this 

conversion, that I could not account properly for the large 

quantity of gas which I frequently happened to collect. 

Stormy rains may be means employed by Nature to free 

atmofpheric air from that excels of oxygen continually flow¬ 

ing into it from plants, by combining into water a part of the 

two gales of which it is oompofed. This much is certain, 

that the uniform mixture of two fluids of denfities fo different 

as thofe of azotic and oxygen gas, has always led me to fuf- 
pedf an union of thefe two gafes. 

- In a word, if the difcovery of Girtanner fhall be confirmed 

it will enable us to account for the almoft total difappearance 

of azot during the decompofition of mire by fire. 

M. Girtanner perfifts in maintaining, that hydrogen is the 

radical of the muriatic acid, but this hydrogenic acid contains 

lefs oxygen than water. The experiments which I oppofed 

to my friend * all tend either to oxygenate that liquid or to 

de-oxvgenate the acid. I followed an oppofite courfe to 

Girtanner, but which was pointed out to me by himfelf, who 

at that time coniidered the muriatic acid as oxygenated water. 

Tro’mmfdorff was not wrong when he informed me f, that 

there would perhaps be more hope of difeovering the radicals 

of undecompofed acids, by endeavouring rather to oxygenate 
*■ * «. CD 

than to de-oxvgenate thefe fubftances. 
■j 

I am not yet acquainted with the experiments of M. Gir¬ 

tanner, but I have already made a mixture of hydrogen gas 

and oxygen gas, in the proportion mentioned, without ob¬ 

taining azotic gas. J. B, VAN MONS, 

* Mcrnoires tie I' Lift i tut National, Vol I. p.36 and 44. 

f Annates dc Cbimie, Vol. XXXII. 

Vol. VI. X X. A Be- 
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X. A Botanical Defcription of XJrceola Pdajlica, or Caout¬ 

chouc Vine of Sumatra and Pullo-pinang ; with an Account 

of the Properties of its infpiffated Juice, compared with thofe 

of the American Caout-chouc. By William Roxburgh.* 

M. D. * 

OR the difcovery of this ufeful vine, we are, I believe, 

indebted to Mr. Howifon, late furgeon at Pullo-pinang 5 but 

it would appear he had no opportunity of determining its 

botanical charadier. To Doctor Charles Campbell, of Tort 

Marlborough, we owe the gratification arifing from a know- 

ledge thereof. 

About twelve months ago I received from that gentleman, 

by means of Mr. Fleming, very complete ipecimens, in full- 

foliage, flower, and fruit. From thefe I was enabled to re¬ 

duce it to its clafs and order in the Linnaean fyftem. It 

forms a new genus in the clafs Pentandria, and order Mono- 

gvnia, and comes in immediately after Taberncemontana, 

confequently belongs to the thirtieth natural order, or clafs 

called Contortee by Linnaeus in his natural method of clafii- 

fication or arrangement. One of the qualities of the plants 

of this order is, their yielding, on being cut, a jiuce which is 

generally milky, and for the mofl part deemed of a poifonous 

nature. 

The generic name Urccola, which I have given to this 

plant, is from the ftrudture of the corol, and the fpecific 

name from the quality of its thickened juice. 

So far as I can find, it does not appear that ever this vine 

has been taken notice of by any European till now. I have 

carefully looked over the Hortus Malabaricus, Rumphius’s 

.Herbarium Aniboinenfey &c. &c. figures of Indian plants, 

■without being able to find any one that can with any'degree 

of certainty be referred to. A fubflance of the fame nature, 

and probably the very fame, was difeovered in the ifland of 

Mauritius by M. Poivre, and from thence fent to France; 

but, fo far as I know, we are ftill ignorant of the plant that 

yields it. 
9 From the Ajlatlc Refearches, Vol. V, 

The 
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The impropriety of giving to Caout-cbouc the term gum, 

refin, or gum-refin, every one feems fenfible of, as it pof- 

felfes qualities totally different from all fuch fubftances as 

are ufually arranged under thofe generic names; yet it ftili 

continues, by mo ft authors I have met with, to be deno¬ 

minated elaftic refin or elaftic gum. Some term it {imply 

Caout-cbouc, which I with may be confidered as the generic 

name of all fuch concrete vegetable juices (mentioned in this 

memoir) as poiTefs elafticity, inflammability, and are foluble 

in the eflential oils, without the afliftance of heat. 

In a mere definition it would be improper to ftate what 

qualities the objedt does not poiTefs; conlequently, it muft 

be underftood that this fubftance is not foluble in the men- 

ftruums which ufually diflblve refins and gums. 

Eaft-India Caout-cbouc would be a very proper fpecific 

name for that of Urccola elajiica, were there not other trees 

which yield juices fo fimilar as to come under the fame ge¬ 

neric character; but as this is really the cafe, I will apply 

the name of the tree which yields it for a fpecific one. 

E. G. Caout-cbouc of Urccola Elajiica, Caout-cbouc of Ficus 

Indica, Caout-cbouc of Artocarpus integrifolia, &c, &c. 

Description of the PI tin l Urccola, 

PENTANDRIA MONOGYNIA. 

Gen. Char. Calyx beneath five-toothed ; corol one-petaled, 

pitcher-fha'ped, with its contracted mouth five-toothed ; nec¬ 

tary entire, furrounding the germs ; follicles two.; round, dru- 

pacious ; feeds numerous, immerfed in pulp. 

Urceola Elastica. 

Shrubby, twining, leaves Oppofite, oblong, panicles ter¬ 

minal ; is a native of Sumatra, Pullo-pinang, &c* Malay 

countries. 
Stem, woody, climbing over trees. See. to a very great ex¬ 

tent, young fhoots twining, and a little hairy* bark of the 

old woody parts thick, dark-coloured, confiderably uneven, 

a little fcabrous, on which I found feveral fpecies of mofs, 

particularly large patches of lichen : the wood is white, light, 

and porous. 
Leaves, oppofite, fhort-petioled, horizontal, ovate, oblong, 

X % pointed. 
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pointed, entire, a little fcabrous, with a few fcattered white 

hairs on the tinder-fide* 

Stipules, none. 
Panicles, terminal, brachiate, very ramus. 
Flowers, numerous, minute, of a dull greenifh colour, and 

hairy on the outfide. 
Bra&s, lanceolate, one at each divifion and fubdivifion of 

the panicle. 
Calyx, perianth, one-leaved, five-toothed, permanent. 

Carol, one-petaled, pitcher-fhaped, hairy, mouth much 

contracted, five-toothed, divifions ereCt, acute, neCtarv en¬ 

tire, cylindric, embracing the lower two-thirds of the germs. 

Stamens, filaments five, very fhort from the bafe of the 

corol. Anthers arrow-fhaped, converging, bearing their 

pollen in two grooves on the infide near the apex; between 

thefe grooves and the infertions of the filaments they are 

covered with white foft hairs. 

Piflil, germs two; above the neClary they are very hairy 

round the margins of their truncated tops. Style fingle, 

fhorter than the ftamens. Stigma ovate, with a circular 

band, dividing it into two portions of different colours. 

Per. Follicles two, round, laterally compreffed into the 

fhape of a turnip, wrinkled, leathery, about three inches in 

their greateft diameters ; one-celled, two-valved. 

Seeds, .very numerous, reniform, immerfed in firm flefhy 

pulp. 

n 
O 

Explanation of,the Figures. (Plate IV.) 

i. A branchlet in flower, natural fize. 

C. A fl <)we r m agniii ed. 

The fame laid open, which expofes to view the fitua- 

tion of the ftamens inferted into the bottom of the corol, the 

ne&arium fur roan ding the lower half of the two germs, their 

upper half with hairy margins, the ftyle and ovate party-- 

coloured ; ftigma appearing above the neCtary. 

4. Outfide of one of the ftamens, ) , , \ 

5* Infide cf the fame, j 

(. (he neCtarium laid open, expofing to view the whole 
of the piflil, 

7. I lie two leed-Yeffeis (called by Linnaeus follicles), na¬ 

tural 
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4'uta! fize; half of one of them is removed, to fliow the feed 

iinmerfed in pulp. A portion thereof is alfo cut away, which 

more clearly {hows the fituation and ftiape of the feed. 

From wounds made in the bark of this plant there oozes 

a milky fluid, which, on expofure to the open air, feparates 

into an elaftic coagulum and watery liquid, apparently of no 

. ufe after the feparation takes place. This coagulum is not 

only like the American Caout-chouc, or Indian rubber, but 

poffefles the fame properties, as will be feen from the follow¬ 

ing experiments and obfervations made on fome which had 

been extracted from the vine about live months ao-o. A ball 
O * 

of it now before me, is, to my fenfe, totally void of fmell even 

when cut into, is very firm, nearly fpherical, meafures nine 

and a half inches in circumference, and weighs feven ounces 

and a quarter; its colour on the outfide is that of American 

Caout-chouc where frefh cut into, of a light-brown colour, 

till the abfion of the air darkens it r throughout there are 

numerous fmall cells filled with a portion of light-brown 

watery liquid above mentioned. This ball, in limply falling 

from a height of fifteen feet, rebounds about ten or twelve 

times: the flrfb is from five to feven feet high, the fucceedincr 

ones of courl’e leflening by gradation. 

This fubftance is not now foluble in the above-mentioned 

liquid contained in its cells, although fo intimately blended 

therewith, when firfl drawn from the. plant, as to render it 

fo thin as to be readily applied to the various purpofes to 

which it is fo well adapted when in a fluid date. 

From what has been faid, it will be evident that this 

Caout-chouc poftefles a confiderable fliare of folidity and 

elafticity in an eminent degree. I compared the laft quality 

with that of American Caout-chouc, by taking fmall flips of 

each, and extending them till they broke; that of Urceola 

was found capable of bearing a much greater degree of exten- 

fion (and contraction) than the American: however, this may' 

be owirur to the time the refnebfive fubfiances have been' 
O *■ 

drawn from their plants. 

The Urceola Caout-chouc rubs out the marks of a black-- 

lead pencil as readily as the American, and is evidently the 

fubftance of which the Chinefe make their elaftic rino-s. 
O 

It 
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It contains much combuftible matter, burning entirely 

away, with a clear flame, emitting a confiderable deal of 

dark-coloured fmoke, which readily condenfes into a large 

proportion of exceeding fine foot, or lamp-black ; at the lame 

time it gives but little fmell, and that not difagreeable : the 

combufiion is often fo rapid as to caufe drops of a black li¬ 

quid, very like tar, to fall from the burning mafs; this is' 

equally inflammable with the reft, and continues when cold, 

in its femi-fluid ftate, but totally void of elaiticity: in Ame¬ 

rica, the Caout-chouc is ufed for torches; ours appears to be 

equally fit for that purpofe. Expofed in a fllver fpoon to a 

heat about equal to that which melts lead or tin, it is re¬ 

duced into a thick, black, inflammable liquid, fuch as drops 

from it during combufiion, and is equally deprived of its 

el a flic powers, confcquently rendered unfit for thofe purpoles 

for which its original elaiticity rendered it fo proper. 

It is infohible in fnirits of wine, nor has water any more 

efledf on it, except when afififted by heat, and then it is only 

foftened by it. 
- i 

Sulphuric acid reduced it into a black, brittle, charcoal¬ 

like fab fiance, beffmnin.o* at the furface of the Caout-chouc. 

and if the pieces are not very thin or fmall, it requires fome 

days to penetrate to their centre; during the procefs the acid 

Is rendered very dark-coloured, alnroft black. If the fulphuric 

acid is previoufly diluted with only an equal quantity of wa¬ 

ter, it does not then appear to have any effect on this fub- 

fiance, nor is the colour of the liquid changed thereby. 

Nitric acid reduced it in twelve hours to a foft, yellow, 

unelaftic mafs, while the acid is rendered yellow; at the end 

of two days, the Caout-chouc had acquired fome degree of 

friability and hardnefs. The fame experiment made on 

American Caout-chouc was attended with fimilar effects. 

Muriatic acid had no effect on it. V 

Sulphuric aether only foftened it, and rendered the different 

minute portions it was cut into eafily united, and without 

any feemino- diminution of dafticity. 

Nitric tether I did not find a better menftruum than the 

vitriolic; confcquently, if the tether I employed was pure, 

of which I have fome doubt, this fubftance ituft differ ef- 

fentially 
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fentially from that of America, which Berniarc! reports to be 

foluble in nitric aether. 

Where this fubfiance can be had in a fluid hate, there is 

no neceflity for diflolving or foftening it, to render it appli¬ 

cable to the various ufes for which it may be required; but 

where the dry Caout-chouc is only procurable, fulphuric 

ret her promifes to be an ufeful medium, by which it may 

be rendered fo foft as to be readily formed into a variety of 

fliapes. 

Like American Caout-chouc, it is foluble in the eflentiai 

oil of turpentine; and I find it equally fo in Cajeput oil, an 

eflentiai oil, faid to be obtained from the leaves of Melaleuca 

Leucaderulron. Both folutions appear perfect, thick, and very 

glutinous. Spirits of wine, added to the folution in Cajeput 

oil, foon united with the oil, and left the Caout-chouc float¬ 

ing on the mixture in a foft femi-fluid date, which, on being 

waflied in the fame liquor, and expofed to the air, became as 

firm as before it was diflolved, and retained its elaftic powers 

perfectly, while in the intermediate Bates, between femi-fluid 

and firm, it could be drawn out into long tranfparent threads, 

refembling, in the polifli of their furface, the fibres of the 

tendons of animals ; when they broke, the elafticity was fo 

great, that each end inftantaneoufly returned to its refpe&ive 

mafs. Through all thefe ftages, the lead preflure with the 

finger and thumb united different portions as perfectly as if 

they never had been feparated, and without any clamminefs 

or flickino- to the fingers, which renders mod of the folutions 

of Caout-chouc fo very unfit for the purpofes for which they 

are required. A piece of catgut, covered with the half-in- 

fpiffated folution, and rolled between two fmooth fur faces, 

foon acquired a polifli and confidence very proper for bou¬ 

gies. Cajeput oil I alfo found a good menftruum for Ame¬ 

rican Caout-chouc, and was as readily feparated, by the addi¬ 

tion of a little fpirit of wine or rum, as the other, and appears 

equally fit for ufe, as I covered a piece of catgut with the 

w a filed folution as perfectly as with that of Urceola. The 

only difference I could obferve, was a little more adhefive- 

nefs, from its not drying fo quickly ; the oil of turpentine had 

greater attraction for the Caout-chouc than for the fpirits pi 

8 wine, 
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wine, eonfequently remained obftinately united to the for¬ 

mer, which prevented its being brought into that hate of 

firmnefs fit for handling, which it acquired when Cajeput 

oil was the menftruum. 

The Cajeput folution employed as a varnifh did not dry, 

but remained moift and clammy, whereas the turpentine 

folution dried pretty fait. 

Expreffed oil of olives and linfeed proved imperfect merw 

ftruums while cold, as the Caout-chouc, in feveral days, was 

only rendered foft, and the oils vifcid, but with a degree of 

heat equal to that- which melts tin, continued for about 

twenty-five minutes, it was perfectly dilfolved, but the folu¬ 

tion remained thin, and void of elafticity. I alfo found it 

foluble in wax and in butter in the fame decree of heat: but 

hill thefe folutions were without elafticity, or any appearance 

of being ufeful. 

I fhall now conclude what I have to offer on the Caout- 

chouci or Urceola elajlica, with obferving, that fome philo- 

fophers of eminence have entertained doubts of the Ame¬ 

rican Caout-chouc being a fimple vegetable fubftance, and 

iufpedt it to be an artificial production; an idea which f 
hope the above detailed experiments will help to eradicate, 

and eonfequently, to rellore the hiftories of that fubftance by 

M. De la Condamine and others, to that degree of credit 

to which they feem juftly entitled; in fupport of which it 

may be further obferved, that, befides Urceola elajlica, there 

are many other trees, natives of the torrid zone, that yield 

a milky juice, poffeffing qualities neatly of the fame nature, 

as artocarpus mtegrifolia (common-jack tree), feus religiofus 

et Indica, Hippomane biglanduloja, Cecropia peltata, See. 

- I he Caout-chouc, or Ficus religioj'a, the Hindus confidcr 

the moft tenacious vegetable juice they are acquainted with; 

from it their heft bird-lime is prepared. I have examined 

its qualities, as well as thofe of feus Indica and artocarpus 

mtegrifolia, by experiments fimilar to thofe above related, 

and found them trifiingly elaftic when compared with the 

American and Urceola Caout-choucs, but infinitely more 

Viicid than either ; they are alfo inflammable, though in a 

h.s degree, and fhow nearly the fame phenomena when 

immerfed 
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Immerfed in the, mineral acids, folution of cauftic alkali^ 

alkohol, fat and effential oils ; but the folution in Cajeput 

oil could not be feparated by fpirits of wine, and collected 

again, like the folutions of life Urceola and American Caout¬ 

choucs' 

XI. Account of fame Improvements introduced by the Scotch 

Difillers, which enable them to charge and run off the 

fame Still upwards of Four Hundred and Eighty Times 

in Twenty-four Hours *a 

In our laft: Number we gave fome account of the progrefs 

of the diftillery bufinefs in Scotland; of the improvements 

that had been recently introduced there in the conftrudtion 

of the ftills; and of the caufes that led to thefe improve¬ 

ments. 

A memorial, prefented to a Committee of the Houfe of 

Commons by Dr. Jeffrey, who was appointed by the Lords 

of the Treafury to examine the works of the diftillers in 

Scotland, contains much curious and ufeful information on 

this fubjedt; and, indeed, the whole of the Reports of the 

Committees on the Scotch Diltilleries in 1798 and 1799 

are extremely intereffing. 

The frill deferibed in our laft was a great improvement; 

but the one we are about to deferibe is fo powerful that 

hardly any evidence ftiort of that with which the fadl is 

fupported, could make it credible. But the evidence is com¬ 

plete ; for it is that of the diftillers themfelves, whole intereft 

it evidently was to depreciate rather than over-rate the 

power of their ftills, the duty paid on the content of the ftill 

having been from time to time increafed in proportion to 

the acquired dexterity with which they were able to work 

it off. 
We have already mentioned, that the firft grand improve¬ 

ment was that of increafing the width and diminifhing the 

depth of the ftill, by which a greater furface was expofed to 

* Extracted from the Reports of the Committees of the Houfe of Com¬ 

mons on the Scotch Diltilleries, 179^ *799* 
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the action of the lire, and confequently a quicker evaporation 

produced. To leflen the poffibility of the ftill running foul, 

and to haften the efcape and confequent condenfation of the 

vapour, feemed to be the only points neceflary to the per¬ 

fecting of the proeefs. 

Dr. Jeffrey defcribes a ftill which feems well calculated to 

anfwer every end that can be defirable in fuch an utenfil. 

It was conftruCled by Mr. Millar, a Scotch diffiller of great 

ingenuity. Dr. Jeffrey called Mr. Millar’s notice to the 

giving the free and molt direCf efcape to the fleam. u After 

mentioning to him,” fays Dr. Jeffrey, ee that M. Beaume 

had contrived a ftill that had many apertures in the head, 

and that he had found that the more of thefe openings he 

made the fafter did the diflillation go on, Mr. Millar fet about 

conftruJling another very flat ftill, on the principle of giving 

exit to the fleam at as many points in the fhoulder of the 

ftill as poflible. Fig. i. Plate V. is a bird’s-eye view of the 

apertures in the fhoulder of this ftill before the pipes be fitted 

into them. Plate IV. is an outfide view of the ftill, with its 

external machinery. Fig. 2. Plate V. is a perpendicular fec- 

tion, fhowing the central pipe, large below, and tapering as 

it rifes perpendicularly upwards. The lateral pipes are 

oblique, truncated cones, flattened at the hides, as they 

alcend, to open into the central pipe. Immediately above 

that part of the central pipe where the lateral pipes enter, 

the jet and froth-breaking fly plays, while the liquor-agi¬ 

tating and fediment-feraping engine is worked, by ma¬ 

chinery, below. The depth of the body is only 2,~ inches at 

the centre; and, at the fides, the foie and fhoulder meet at 

an acute angle. No fooner was this ftill fet to work, than it 

was evident that the principle on which the fhoulder was 

conftriuSled was juft; for, though the body and head held 52 

or 53 gal]ons only, the ftill could work with 22 gallons of 

wafh, if the workmen were careful; but fleadily, and without 

foul running, for a day together, with 20 gallons; and the 

time between charge and charge was only three minutes at 

an average. I have, however, feen this ftill charged and diD 

charged 21 times within the hour. In a letter, which I re¬ 

ceived a few days ago from Mr. Millar, he informs me, 

4 that 
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* that he has made a new ftill, of the fame kind, that con¬ 

tains only 40 gallons in the body and 3 in the head, 43 gal¬ 

lons in all; and that the ftate of working with this ftill is as 

follows:—From the commencement of the charge till the 

word is given to let off, 2J minutes; time of difcharging, 

~ minute ; making the time of charging, running, and dif¬ 

charging, 2~ minutes only, which is almoft 22 times in an 

hour. The quantity of the charge of wafh is 16 gallons, 

which is two-fifths of the whole content, or 2 \ gallons more 

than one-third full. The charge of low wines is 24 gallons; 

the time of diftilling from 9 to 10 minutes/ This, in fo far 

as I know, is the faded: going ftill in Scotland; and, when I 

fav Scotland, I believe I may fay the world.” 

The following is a more particular defcription of the ftill 

alluded to :— 

Plate IV. Fig. 4. a view of the new ftill, with its fedi- 

ment-agitating and jet-breaking apparatus. 

Fig. 1. Plate V. ihoulderof the new ftill turned up, to fhow 

the place and fize of the apertures through which the fteam 

efcapes ; a’s, the fteam-efcape apertures; b’s, the plain fur* 

faces between the apertures. 

Fig. 2. (Plate V.) a vertical fedlion of Fig. 4. Plate IV. 

to fhow its internal apparatus; a, the bottom of the ftill 

joined to b the {boulder with folder, or riveted, or fcrew- 

nails and lute; r, the turned-up edge of the bottom, againft 

which, and on a level with a, the brick-work of the coping of 

the flue refts, preventing the flame from getting up to touch c; 

d, the di(charge-pipe. N. B. Neither the charge-pipe, nor 

fight or foap-hole are fhown. e, e, the body of the ftill; 

fy fedlion of the central fteam-efcape pipe; g, fedlion of one 

of the lateral fteam-efcape pipes; h, outfide view of another; 

z, 2, z, i, inferior apertures of lateral ftcam-pipes; fu- 

perior apertures of ditto; /, /, bottom-fcraper or liquor-agitator, 

which may either be made to apply clofe to the bottom, or to 

drao- chains ; w, the upright lhaftof this engine, as it is called; 

n, horizontal wheel of ditto, with its fupporters; 0, vertical 

wheel of ditto; its handle and {haft; <iv, fupport of {haft; 

r, froth and ebullition jet-breaker refting on the crofs bar s ; 

t, its upright {haft; u, cup-mouthed collar of ditto, filled 
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with wool and greafe, held down by the plate and fcretvs 

formerly defcribed 3 v, general fleam-eft ape pipe, or head. 

Fig. 3. alterations propofed to be made in the form ot the 

apertures to facilitate the efcape of the fleam, by taking away 

a great part of the fhoulders on which it mufl otherwife im¬ 

pinge : a, the verge of the fhoulder; b, the central aperture ; 

c9 the lateral apertures; d, the fpaces between them. It is 

hardly neceffary to add, that as the lateral apertures are very 

large at their bafe, the pipes mufl contrail more quickly near 

the bafe than higher up. 

The following defcription of the mode of carrying on the 

procefs of diflillation at Cannon Mills, near Edinburgh, in 

1798, before the improvements had been carried to their 

prefent pitch, will ferve to give our readers fome idea of the 

expertnefs and fleady regularity of the people employed :— 

In this work there are two (tills generally ufed for diddling 

wafh ; thefe dills contain fifty-five or fifty-dx. gallons in the 

body, and twenty-nine in the head of each; are charged with 

wafh up to the fight-hole, which may be within four or five 

gallons of the full content of the body* A very drong fire is 

put into the furnace below the dills; there are a quantity of 

iron chains affixed to a fpindle, which a man, who dands on 

the top of the furnace, turns round, and the chains fweep 

round on the bottom of the infide of the dill all the time 

that the wadi is coming to boil, and when the fpent wadi is 

running off. If the wafh diould rife up too far in the act of 

boiling, and which is known by a man who keeps driking 

the head of the dill with a dick, he gives the alarm to an¬ 

other man, whole foie bufinefs is to attend the furnace, and 

who indantly dafhes a pailfull of cold water on the bottom of 

the dill, and on the fire, which caufes the wafh to fall down 5 

the fire is then dirred up to a very drong heat, and this pro- 

eefs goes on till the beam is condenfed, and the low wines 

run off clear. There is another man who attends at the end of 

the worm, where the low wines run off into a receiver, who 

is called the bail-man, and who, with an indrument, exa¬ 

mines the lew wines as they run off; and when he finds there 

is no more {pint remaining in them, calls out let go, upon 

which every man employed about the dill is at his pod. He 
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who attends the difcharge cock turns it about, and the fpent 
wafh runs inftantly off; which done, he gives the hgnal to 
the man on the top of the furnace, who having opened the 
fight-hole, turns the charging cock, and fills the ftili as before 
with frefh wafli; the furnace-tnan dafhing in coals, and the 
other man turning all the time the iron-work round; and the 
fame procefs goes on again day and night, and the difcharg- 
ing the fpent walk, and renewing the charge, is done in &• 
few feconds. 

The low wine ftili is wrought much in the fame wav, with- 
this difference, that the fore-fhot, as it is called, which is the 
firfl of the fpirits that come off, is kept from the fpirits, and 
returned back into the next or fome fucceeding operation, as 
are alfo the faints or fpent low wines; the difcharge of the 
fpirits is like wife attended by a ball-man, who moves a cock 
placed in a receiver for receiving each feparate kind, and 
which is done in the twinkling of an eye, 

“ It has been propofed,” fays Dr. Jeffrey, to adapt a 
fleam-engine to a ftili. There is no difficulty in effecting 
this: it may he laid to be already accompli (lied, for Mr. 
Cartwright's fleam-engine is a ftili and fleam-engine con¬ 
joined ; and it may he alfo obferved, that a fleam-engine 
fitted to a Scotch fall-going ftili would have great power ; 
for the quantity of fleam that rifes from thefe flills in a given 
time is prodigious. Such an engine could grind the malt, 
turn the mafh-ftirring machine, work the pumps, &cc. and 
it is, I think, likewife obvious, that under furvey it would 
aid the excife in detecting frauds; for it would (how when 
the ftili was at work. But however convenient and econo¬ 
mical fuch a fleam-engine-flill might be in England, where 
the diftiller may work when and how he pleafes, it never can 
be profitably ufed in Scotland, where the diftiller works again if 
time. For, as the fleam would be pent-up m the ftili during 
the half of the time the beam of the engine makes a broke, 
the diftiller would lofe that time : belides, as the heat accu¬ 
mulates in the wafn when the fleam is not allowed to efcape, 
it is to be feared that the fediment would foe frequently 
fmged, and that of courfe the fpirit produced would he tainted 

with empyreumaJ* 
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XII. On the Quejlion, whether the Sun, the Moon, and 

other heavenly Bodies are furrounded by Atmofpheres. By 

T. W. A. Murhard*. I 

This queftion is of the utmoft importance to the phi - 

lofopher as well as the aftronomer; and the more fo at the 

prefent period, as the difpute between the fo-called Atmo- 

ipherians and Anti-atmofpherians, which has been conti¬ 

nued ever fince the beginning of this century, is not yet 

ended. It relates in particular to the atmofphere of the 

moon, which was fo ftrenuoufly maintained by Plutarch. 

But it would be as ridiculous to refer the conteft to reafon, 

as if we fhould endeavour to give a decifive opinion refpedling 

acircumftance with which we are totally unacquainted. It 

is certain that nothing on this point can be determined 

a ■priori; and therefore fuch conelufions as are drawn from 

analogy muft be conftdered as decifive. The fenfes muft : 

here be our guide; but it is much to be lamented, that our 

organs are often too weak, and our inftruments too imper¬ 

fect, notwithftanding the great precifion to which the latter 

have been carried in modem times. ■ i 
But we muft firft endeavour to eftablifh what we mean 

in general by the term atmofphere. By atmofphere, I un~ 

derftand that delicate fubtile body which immediately fur- 

rounds the planets, and which is mixed with thofe heterogeT 

neons particles diffolved on their furfaces, or which evaporate • 

from them. By this definition it is evident, that, according 

as the nature of the planet, and the particles diffolved on its. ! 

furface, are different, the atmofpheres muft neceffarily be dif¬ 

ferent alfo ; fo that, by knowing the phyfical nature- of the 

furface of any of the planets, we can form a conclufion re- 

fpedting the nature of its atmofphere, and vice verfa. Of this 

we have a fufficient number of inftances in regard to the 

earth. Let us here only compare the pure air of the dry 

diftri&s of Arabia with the air of marfhy watery diftridls. 

which is continually filled with vapours, clouds, and rain, and 

* From Neues Journal der Phyjtk, by F. A. C. Gren, Vol. Ill, part 4. 
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whether each of the planets is furrounded by fuch a fubtile 

mafs or not, is another queftion, which our experience hi¬ 

therto has ieft in the greateft uncertainty, and rcfpecling 

which we can form only probable conclufions a priori. 

if we confider the heavenly bodies at the period of their 

formation, it mu ft naturally occur, that, when created, 

they mu ft have had atmofpheres; for, as foon as the fixed 

liars began to burn, let their fubftance be what it might, a 
great many particles muft have thereby been difengaged from 

tliem, and have formed a kind of atmofpheres. Now, if each 

oi thefe fixed fiars is furrounded by a certain number of pla¬ 

nets, its adtion on them muft have feparated from them abun¬ 

dance of particles, which, on account of their levity, would 

immediately afcend and form atmofpheres around them : but 

as the difengaged particles could not all have the fame gravity, 

the lighter would rife to a greater height than the heavier; 

and, on that account, the rarity of thefe atmofpheres muft 

have increafed according as the diftance from the planet was 

greater. The different aqueous, earthy, faline, fulphureous, 

and mineral particles form therefore in the air, belonging 

to each planet, what ought properly to be called its atmo- 
fphere „ 

That the fun has an atmofphere is admitted by all the mo¬ 

dern aftronomers. Peyroux de la Coudreniere has in parti¬ 

cular afferted, in modern times, and his opinion has been 

almoft tmiverfally adopted, that the fun is not a ball of fire, 

but that his light comes entirely from a luminous atmofphere 

by which he is furrounded, and which is filled with a highly 

inflammable vapour that forms a continual covering of fire. 

According to him, therefore, the fun is a prodigious burning 

mirror, which can effect with lefs wafte much more than it 

could do were it a globe of fire. M. Schroter concludes alfo, 

from his obfervations, that the light of the fun arifes from the 

luminous matter by which he is furrounded ; fo that hopes 

are entertained that, in the courfe of time, by making fre- 

* Heinfius, in his Bctrachtungcn uber (ten hometen von 1744, Peierf- 

burgh 1774, 4t0* P- iai, makes the boundaries of each f.tmofphere to be 

ir> that point where the particles extricated from the planet are in equili¬ 

brium between it and the lun. 
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quent obfervations of the. (pots and facing, we -faall be able 

to obtain a chart of the fun, as we have obtained one of the 

iBoon : for, according to this hypothefis, the fpots of the fun 

are hot clouds and thick vapours that arife from the opaque 

body of the folar orb. According to Peyroux de la Coudreniere, 

ail the planets are ftiil approaching nearer to the nature of 

the fun; and, in his opinion, Venus, Jupiter, and Saturn, 

would not exhibit fuch a luminous appearance were they en¬ 

lightened merely by the Tun. He concludes, therefore, that 

abundance of inflammable vapour niuft afcend into their at¬ 

mofpheres, and, by taking fire, increafe their light. Ac¬ 

cording to him, our earth acquires a confiderable light from 

a like caufe : and this indeed is not altogether improbable; 

for I myfelf, with a telefcope of a great magnifying power, 

have frequently obferved the heavens, by day as well as night, 

for this purpofe alone, and have feen, in a quarter of an hour, 

a o-reat many inflammations of this kind in the atmofphere. 

Peyroux de la Coudreniere, however, goes too far when he 

believes that Saturn, the remoteft of the planets, feems as if 

inclining to remove from our fyftern altogether; to convert 

himfelf into a fun, and to have planets revolving around 

him. This conceit is fufficiently refuted by the difcovery of 

Uranus (the Georgium fid us) by Dr. Herfchel. 

Upon the whole, we have' no certain grounds on which 

we can reafon refpedting the atmofpheres of the planets. 

Becaufe our earth has one, and is a planet, it docs not thence 

follow that the reft muft have atmofpheres. We indeed find 

every where in nature the greateft diverfity and variety; and 

if we always formed conclufions from analogy, wefhould fall 

into the Vreateft abfurdities and errors. 
O 

M. Schroter, from the alternate obfcurity and bright ap¬ 

pearance of Jupiter, which he has obferved, thinks himfelfj 

authorifed to conclude, that the atmofphere of Jupiter, in 

general, has a great ftmilarity to ours*. It is very remark- 

able, adds he, that the whitifh and light zones are not al¬ 

ways perfectly bright, but in common feem to be covered 

with a thin atmofpheric matter, and to have fometimes aj 

more luminous appearance than at others. It is not impro- 

* See his Bey tv age. zu den ajlronomijehen entd&ckunger., Berlin 17SS. Svo. 'j 
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bable that the furface of Jupiter may reflect a very lively and 

white light,, according to the nature of its component parts., 

with which we are unacquainted. The ftripes ohferved on 

the furface of that planet lie in a pofition parallel to his equa¬ 

tor^ are fubjeCl to a great many variations; and, in general, 

are eonfidered to arife from atmofpheric matter liable to ac¬ 

cidental changes. The fame thins; mav be conjectured in 

regard to Saturn, on which there are (tripes of the fame 

kind, according to the late difcoveries of Dr. Herfchel. But 

in regard to the atmofpheres of Mercury, Venus, Mars, and 

Uramts, our conclufions muft be attended with (till lefs cer¬ 

tainty. If they have any, they muft be far more fubtile, and 

ftner, than that of our earth; elfe thefe bodies would not al¬ 

ways appear with fo much brightnefs. The exiftence of an 

atmofphere around Mars has, indeed, been rendered highly 

probable by Dr. Herfchel and Mr. Schroter; and the latter 

thinks he obferved a crepufculum of 15^° in Venus, which 

feems to fuppofe that it has an atmofphere *. 

In regard to comets, I can the lefs venture to hazard any 

aftertions, as fome of our modern philofophers conhder them 

to be merely nebulous bodies | I (hail therefore confine what 

I have to fay, to the moon, which (bill remains to be taken 

into confideration, and refpeCting the atmofphere of which 

there has been the moft difpute. Towards the end of the 

ftxteenth century it was ftrenuoufty maintained by Kepler* 

In the feventeenth the fame opinion was entertained by 

Kircher, Schemer, Moftlin, Fabricius, Bulliald, Hevelitis, 

&c. In the prefent it has been adopted by Louville, Ma- 

raldi, Fontenelle, Bianchini, Carbone, Wolf,' Bofcoyicn* 

Euler, Du Sejour, Herfchel, Schroter, &c. Thofe who op- 

pofed this opinion were, Huyghens, Caffini, Malezien, De la 

Hire, De 1’Ifte, MyliJs, Johias Mayer, Grandjean de Fou- 

chy, &c. 

Thofe who maintain that the moon has an atmofphere 

found their opinion on the following grounds s—■** 

1. During total eclipfes of the fun, a light ring has been 

feen around the moon parallel to her limb* This pheno- 

* See Bodes Ajhonom. Jahrbucb 1793? p- z51' 
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menon was obferved, in particular, during thofe remarkable 

total eclipfes of the fun in the years 1706 and 1715. That 

of the 12th of May 1706 was obferved in London by Hal¬ 

ley; in Paris, by Caffini and De la Hire; at Montpellier, by 

De Plantade; at Berlin, by Hofmann; at Leiplic, by Baron 

Von Wolf; at Drefden, by Tfchirnhaufen ; at Nuremberg, 

by Wurzelbaq ; at J-ena, by Hamberger; at Zeitz, by Teu- 

ber; and at Breffau, by P. Heinrich. 

On this occafion Caffini, De la Hire, De Plantade, Wolf, 

W urzelbau and Heinrich obferved, during the greateff: 

darknefs, a light ring around the moon; but, on the other 

hand, Hofmann and Teuber perceived nothing of the kind; 

and thofe who faw the ring differ very much from each other 

in the accounts they have given of its magnitude and colour. 

The eclipfe of the fun on the 3d of May 1715 was obferved 

at London by Halley and Louville in particular, and a ring 

of the. fame kind was obferved. Pangs of the like kind have 

been obferved alfo at various periods. 

2. Many aftronomers obferve, that the planets fometimes 

when they approach the moon’s limb have a coloured ap¬ 

pearance, change their round figure, and feem to affume that 

of an ellipfe. It has often happened that a planet at its ingref- 

flon has appeared perfectly round, and at its egreffion quite 

difforted; or, vice verfa, diftorted at its ingreffion, and round 

on its egreffion. The latter cafe I once obferved myfelf, in 

regard to Venus; the former was feen, in regard to Jupiter, 

by M. Kaftner at Leipfic. This phenomenon takes place 

not only with the planets but alfo with the fixed ffars, as is 

proved by a multitude of inffances both old and new; fb that 

it feems to be a faff eftablifhed beyond all difpute. 

3. It is faid to have been remarked during folar eclipfes, 

that the limb of the fun trembles before the moon entirely 

touches it. 

4. 1 he diameter of the moon is faid to have been obferved 

fmall at the beginning and end of the darknefs during eclipfes, 

and greater at the time of the greateff darknefs. On this cir- 

cum fiance I euber founds his proof for the exiftence of. a 

lunar atmofphere. Euler, from the diameter of the fun ap¬ 

pearing 
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pearing to be magnified during the annular folar eclipfe of 

2748. concluded alio that the moon has an atmofphere^. 

5. The moon, during ferene weather, when ftars of the 

feventh magnitude cousd be, feen, has totally difappeared, fo 

that (lie could not be difcovered by, the heft telefcopes. Se¬ 

veral in fiances of this kind are related by Kepler in his Ajlro- 

iiom'ue pars optica f, and by Copernicus in his Epitome of 

AfironomyJ. The fame thing was obferved by Hevelius, 

Riccioli, &c. It is worthy of remark, that at the time when 

the moon difappeared to Riccioli, the difappeared fuddenly 

alfo in Holland. 

6. Several aftronomers have found that the moon does not 

always appear equally bright and clear. Hevelius fays, that 

at various times, though the weather was equally ferene; 

though the moon had the fame altitude, and was at the fame 

diftance from the earth; and though he ufed the fame tele¬ 

fcopes, her fpots did not appear equally bright and diftindt, 

but were more apparent at fome times than at others. The 

fame thing was obferved by Erafmus Francifci, and Bulliald; 

and before them, by Moftlin. 

7. Fiery phenomena have been feen on the moon ; and 

from this circumftance fome have concluded that fine'has an 

atmofphere. Kolben faw in 1705, not far from the line, 

thirty hours after new moon, the two horns of that luminary 

touch each other; fo that file formed, as it were, a bright 

ring. It is related in the Brefiau Collections §, that fome 

people faw the moon, the day after fiie had been new, as 

bright as if fiie had been full: and Siegefbec fays, in the fame 

work ||, that in 1724, two days after new moon, he faw the 

fame phenomenon as that obferved by Kolben, 

From all thefe circumftances it might be concluded that 

the moon has an atmofphere; but to thefe grounds, others, 

perhaps equally ftrong, might be oppofed. Thefe proofs for 

the other fide of the quefiion may be found in Mylius’s 

* See Sur !’Atmofphere de la Lune prouvee par la dcrniere Eclipfe an- 

nulaire du Soleil, par M. Euler, in the Mem. de l’Acadi Roy ale des Sci¬ 

ences de Berlin 1748, p. 103, \ 

f Pages 2a7, 297. + Lib. V. p. S257 

§ See Breflauifchen Sammlungerv, XV. p. 270. || XXVI. p. tiz. 
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Thoughts on the Lunar Atmofphere*, and T. Mayer’s 

Proofs that the Moon has no Atmofphere + : but,. without 

tranfcribing them, I {hall here give a fhort view of them, 

and in the fame order as I have related the grounds on which 

the opinion of the lunar atmofphere is founded. 

In regard to the bright ring (i) which has appeared round 

the moon during total folar eclipfes, it is evident that, even 

if we admit that the moon has an atmofphere, it muft have 

been occafroned by its refraction. But experience has fhown 

that bright rings of the like kind are produced around all 

opaque bodies when they are placed oppofite the fun or any 

prong light. This was found to be the cafe by De la Hire, 

who oppofed this circumftance to the opinion, of Louville, 

who was a ftrenuous advocate for the lunar atmofphere. For 

this purpofe he took an unpolifhed globe of hone, and, placing 

it between his eye and the fun, faw the interior edge of the 

ring, which was formed around i% broken and uneven, as 

Louville had feen the interior part of the ring around the 

moon. A like experiment was made by De lTfle junior. 

He caufed the rays of the fun to pafs through a fmall hole 

into a darkened room $ held a circular piece of lead between 

him and the fun; and obferved, on a fheet of white paper, 

that the fhadow of the lead wras evidently furrounded by a 

luminous ringt. John Caffini explained the ring feen 

around the moon during total eclipfes of the fun from the 

folar atmofphere; and this was carried ftill farther by De 

Plantade. But this explanation is not neceffary, as it ap¬ 

pears that the whole phenomenon may be explained as well, 

}f not much better, from refraction. Du Sejour, however, 

is of opinion, that refraCtion of the fun’s rays at the moon’s 

limb cannot be admitted unlefs we firil admit a lunar atmo¬ 

fphere : and he {hows, from Short’s Obfervation of the Solar 

Eclipfe in 1764, that the refraCtion of the fun’s rays whicp 

touched the moon’s liipb amounted to 4'-". 

Gedanken iiber die atmofphare. des rnondes, Leipjic 1746, 4to. 

t Kofmolpgifche nachrichten mid fammlungen auf das jahr, 174S, 
I'ho'n. 1750, 4to. p. 397. 

+ See his Paper on the Atmofphere of the Moon, in the Mcmoires de 

l Academic des Sciences for 1715. Paris 1718, p. 147. 
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One of the lateft instances of fuch a ring around the moon 

is that feen on the 24th of June 17785 by Don Antonio de 

XJlloa, between Tercera and Cape St. Vincent *. Five or 

fix feconds after the fun was completely covered/ a very 

bright ring began to be feen around the moon; and this 

ring feemed to be in a continual and violent motion round ' 

the moon’s circumference. The nearer the moon approached 

to the centre of the fun, it always became brighter and more 

luminous. Its colour was not every where the fame: next 

to the moon’s limb it was reddifh; then of a pale or gold- 

yellow colour; and towards the exterior edge it always be¬ 

came whiter: but it was every where equally luminous and 

beautiful. All the parts of the ring feemed to be carried 

round the moon with the fame velocity, without the order ol 

the colours being confounded. Every thing before obferved, 

in regard to this luminous ring, might be explained from re- 

fraction ; but the circumftance, never obferved on any other 

occafion, of its moving with a continual and uniform motion 

around its centre, if this was actually the cafe, and if it did 

not arife from fome deception in the organs of fight, makes 

a new, and, according to every appearance, an almoft inm- 

perable difficulty in the explanation. It is much to be la¬ 

mented that we are likely to remain in this uncertainty a 

confiderable time; for, according to a calculation of M. Du 

Vaucel f, a total eclipfe of the fun, vifible at Paris, will not 

take place for 120 years, and none can occur vifible in any 

part of Europe till the year 1816 J. From the above obfer- 

vation Don Antonio de Ulloa does not hefitate to conclude 

that the moon has amatmofphere. 

I ffiall now proceed to the fecond point, adduced as a proof 

* See his Objervation de l'Eclipfe du Sole 11 iotale du 24 Juin 177S, in 

Rozier’s 'Journal de Pbyjique, Vol. XXV. part 1. April 1780, p. 319; alfo 

Mem. de l Acad- Roy ale de 5 Sciences a Pans 1778, Paris 17S1, p. 64; and 

Don Antonio de Ulloa’s Obfervations on the total Eclipfe of the Sun on 

the 24th of June 1775, in the Swedith Tranfadtions, Vol. XL. Leipfic 1783, 

p.225. « 

f Vol. V. Des Memoires prefentes. 

t See Peter Wargentin’s Paper on the luminous Ring with which the 

Moon feems to be furrounded when Ihe entirely covers the Sun, in the 

Swedifli Tran factions for 1778, Vol. XL. p. 2.51. 
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•of the moon having an atmofphere. Some fufpicion is ex¬ 

cited in regard to the accuracy of this obfervation, becaufe 

many aftronomers, during the fame celeftial occurrences at 

other times, have never obferved the fmalleft change of 

figure in the ftars either during: their ingrefs or egTefs. De 

la Hire*', however, obferved, during an occultation of Ju¬ 

piter by the moon, that when Jupiter was at the diftance of 

1% from the moon, he fliowed the fame lively colours as 

when he approached nearer. But, to make thefe colours 

appear, it was neceftary that Jupiter fhould be at the edge of 

the aperture of the telefcope ; for when he was in the middle 

of it none were feen. From this circumftance he naturally 

concludes, that the colours did not proceed from the moon* 

hut from the glaftes of the telefcope, which, as they are 

convex, form at their edges a fort of circular prifm. Venus, 

which appeared foon after, exhibited the fame colours , as 

Jupiter. T. Mayer, therefore, gives this excellent rule : 

Make the experiment without prejudice, and take care to ufe 

the telefcope with the neceftary precaution : it will then, 

perhaps, be found, that the planets and fixed ftars approach 

the moon at all times in their proper form. De PIfle aferibej 

this phenomenon to the inflexion of the rays alone f. 

We now come to the third argument adduced in favour of 

the lunar atmofphere, or the tremulous motion of the fun's 

limb before he touches the moon during a folar eclipfe. This 

undoubtedly arifes from our atmofphere alone; and we have 

fo many inftances of fuch quivering on other occafions, that 

l do not think it neceftary to fay any thing farther refpedling 

it. This is certainly one of the weakeft proofs advanced in 

favour of a lunar atmofphere. 

In regard to the fourth proof, that the diameter of the 

moon at the commencement and end of eclipfes has been 

obferved to be fmaller, and at the time of the greateft dark- 

nefs tp be greater, it appears to be almoft void of foundation ; 

and indeed we have more inftances of fuch a phenomenon not 

being feen, than of its being obferved. During the total 

'* Memoires -de 1’Acad. de iv.ris 171-5, p. 148. 

f Mem. pour fervir a l’Hiftoir’e et au Pi ogres de I’Ailronomie. Paris 
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folar eclipfe of 1669, nothing of the kind was difeovered; 

ant. this was the cafe in regard to that of 1706, which Hof¬ 

mann obferved at Berlin. Tobias Mayer, alfo, during the 

great total eclipfe of the fun in 1748, though he made his 

observation with the utmoft attention, could perceive no fuch 
thing. " v 

I muft now fay a few words refpeding the fifth and fixth 

proofs. The caufe of both thefe phenomena lies, no doubt, 

m our atmofphere, and not in that of the moon; for the 

phenomena have been feen in one place and not in an¬ 
other. 

Thefe are the grounds on which the exigence of the lunar 

atmofphere may be contefted : but it appears to me, that we 

hiould decide too raftily were we to deny altogether that the 

moon has an atmofphere; for we may Hill admit one, though 

it may be of fuch a nature as to elude our fenfes. There 

are many things in nature which our imperfect organs of 

fenfe are incapable of perceiving; but it would he ridiculous 

on that account to deny their exigence. I need only requeft 

the reader to recoiled the phenomena of general gravity or 

attiadion, magnetifm, &c. This much, at any rate, is cer¬ 

tain, that if the moon has an athiofphere, it muff be of a 
| nature totally different from that of our earth. This will 

appear the more evident, if we confider that, according to all 

the obfervations hitherto made, the moon does not abound 

with fuch feas and rivers as our earth. M. Schroter conjec¬ 

tures, that as the moon, in regard to the fun, turns round her 

axis only once in 29 days 12 hours, this monthly change of 

day and night may probably have a confiderable influence on 

the lunar atmofphere, and fupply the place of our feafons. 

Ot this he is the more convinced by the monthly change in 

the colour and fpots of the moon which he has remarked. 

The atmofphere of the moon muff be different from that of 

the earth, not only in regard to its brightnefs and tranfpa- 

fency, but alfo in regard to its power of weakening and break¬ 

ing the rays of light. But on this fubjed nothing decifive can 

be obtained from all the obfervations hitherto made*. 

* See Schroter’s Obfervations on the Atmofphere of the Moon in the 
Getting, gel Anzeig. 17yz, No. 86. 
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We are equally ignorant in regard to the folar atmofphere, 

which is faid to give rife to the fo called zodiacal light. In 

that cafe, however, it muff not be of a globular form, like our 

atmofphere, but extend round the fun’s body like a kind of 

zone. From this folar atmofphere M. Mairan * deduces the 

northern lights ; but this opinion has been, in fome meafure, 

refuted by d'Alembert f. 

The refult of what has been here faid, is, that refpebting 

the atmofpheres of the celeftial bodies we know very little ; 

and as the obfervations An this fuhjeCt require to be made 

with the utmoft accuracy and attention, it will be a long 

time before our knowledge on this head can be much en¬ 

larged. It is to be hoped, however, that thofe who poffefs 

aeutenefs of light, and good instruments, will endeavour to 

determine this point, for which no perfon feems fitter than 

Dr. Herfchel. 

XIII. On the Advantages which refult from fuhfituting 

Oak Bark for Gall Nuts in dyeing Black, efpedaily in 

dyeing Hats. 

Dimo Stephanopoli, a Corlican,.. and a furgeon In 

the French army fo far back as the year 1782, propofed oak 

bark as a fuhftitute for galls; and the examination of his 

procefs was referred by the Government firft to Macquer, 

who gave a favourable report of the refult, and afterwards to 

Berthollet, who was of a different opinion. Several other 

means for determining the advantages or difadvantages likely 

to refult from a general adoption of the procefs were had re- 

courfe to. Lately it was revived by the Lyceum of the Arts, 

from whole report we extract the following account:— 

u Experiments were made, by order of the College of 

Pharmacy, at the manufactory of Beaujolin and Morel. 

Two boilers, of about two hundred and twenty hats each, 

were made ready, one for the gall nuts and the other for the 

* See his Traite Phyfique ct Hiflorique de l’Aurore Boreale, fecond 

edit. Paris 1754, 410. 

t See his Opufeules Mathematiques, Vol. VI. p. 334. 
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.bark. Twelve hats in each were marked : they were of the 

lame fluff and the fame fize, had been prepared with all the 

precautions which each of the two methods required, and 

the whole procefs was carefully obferved by a commiffioner 

who attended for the purpofe. After all thefe hats had been 

properly dried, cleaned, and brufhed, they were placed in- 

difcriminately on a table. Several of the moft expert dyers 

of Paris were invited to feleht, from the twenty-four hats, the 

twelve which fliould appear to them to be the belt dyed* 

Thefe dyers arrived feparately at two different times, fo that 

there were two fele&ions; and in both cafes, one hat ex¬ 

cepted, thefe dyers pointed out as the beft dyed thofe hats 

which had been treated with oak bark. Was any thing 

more neceffary to determine which method deferved the 

preference ? The fate of this new procefs however, which 

to fuccefs in the operation of dyeing, unites economy, and 

the advantage of freeing us from paying tribute to a foreign 

nation, has remained in a ftate of uncertainty. 

“ One of the ftrongeft objections which has been made to 

dyeing black with oak bark, is the confiderable difference 

between the quantities of the precipitates ; and we mult fay, 

for the information of thofe unacquainted with the fubjeft, 

that the black matter of the dye, of which we here fpeak, 

refults from the combination of an acid, called the gallic, 

with iron; and in the operation we are defcribing, the quan¬ 

tity of this acid is generally determined by knowing how 

many parts of iron (furniffed by fulphat of iron, commonly 

called green copperas?) have gone into a knowm quantity of 

the precipitate: the remaining parts which are neceffary to 

make up the known quantity are counted as gallic acid. 

<c If the decoCtion of a given quantity of gall nuts be poured 

on a folution of the fulphat of iron, you obtain a black pre¬ 

cipitate; and if the fame operation be performed with a de¬ 

coction of oak bark, and in the fame quantities, you will 

have alfo a black precipitate, with this difference, that the 

gall nuts will have produced eight or ten times as much as 

the oak bark: but this abundance in the gall nuts is only 

apparent, and is owing to a fort of feculent matter, or gum, 

which adheres to the acid and is carried down with the pre- 

Vol» VI. A a cipitate, 
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cipitate, where it cannot but diminifh the intenfity of the 

black. In a word, to be convinced of thefe truths, it will 

be fufficient to give a comparative view of the two proceffes, 

and of their refults. We (hall fuppofe, therefore, a kettle for 

twenty-five dozen of hats, as is the cafe in feveral manufac¬ 

tories. That quantity will require twenty-five pounds of gall 

nuts and the like quantity of fulphat ot iron, about 150 or 

200 pounds of logwood, and twelve pounds of acetat ot cop¬ 

per (verdegris), and from 100 to 125 pails of water. The 

gall nuts and logwood muft be boiled for about fix or eight 

hours, which will reduce the decoCtion to about a third. 

The fire is then diminifhed, to throw in, portion by portion, 

the fulphat of iron and the verdegris. In this manner the 

bath is prepared, and you plunge into it the felt or hats, 

which are to be drawn out and again immerfed different 

times, as experience has fhown that atmofpheric air contri¬ 

butes a great deal towards the efficacy of the operation of the 

dye. There is fome difference in the method of manipula¬ 

tion 5 but this depends on the pra&ices followed in different 

manufactories: in regard to the dofes, they are nearly every 

where the fame. 
“ The method of Dimo Stephanopoli confifts merely in 

fubftituting oak bark in the fiead of gall nuts in the proportion 

of a half, that is to fay, twelve pounds and a half inftead of 

twenty-five. It requires no other preparation before it is 

employed than to be cut, or coarfely broke. 

« This b ark furnifhes a dye much fuller, as well as more 

beautiful* and more durable; and the operation becomes much 

eafier, for it is not fubjeCfc to what is called burning. It is 

free from an immenfe quantity of fediment, which is found 

in the bath when gall nuts are employed, and which com¬ 

municates a dull that can be removed only by a rod or 

brufii, which, however, requires tedious and troublefome 
labour. 

cc By forming an eftimate at the ufual prices, in the opera¬ 

tion above mentioned, the gall nuts employed coft 75 francs, 

and the oak bark 14 fous-*; Janin, in the ftreet Avoie, pro¬ 

prietor of one of the largeft hat manufactories at Paris, and 

* One hundredth of the price of the galls. 

who 
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who dyes twenty-five dozen of hats at a time, has employed 

for ten years, with conflant fuccefs, the procefs of Stepha¬ 

nopoli. ' He allures us, that from his own experience oak 

bark deferves in every refpedt to be preferred to gall nuts. 

Morel, hatter, near the gate of St. Martin, one of thofe 

who firft employed the procefs of Stephanopoli, has never 

difcontinued it.- Huaut, in the -ftreet des Meneftriers, had 

formed an eftablifhment for dyeing hats, but for want of 

proper encouragement he was on the point of abandoning 

his enterprife. Morel, however, advifed him to pay a vifit 

to Stephanopoli, from whom he obtained the procefs ; and 

fince that time he has fucceeded. He declares that he is 

under the greateft obligations to Morel, and the author of 

this new method. He regularly heats a kettle of 300 hats 

every twenty-four hours. Both Janin and Morel have for 

feveral years pad received many letters from their cuftomers 

refpeCting the beauty and durability of the dye of their hats, 

and, according to their declaration, only fince they employed 

oak bark. 
C( It refults from what has been faid, that oak bark is pre¬ 

ferable, in every refpeCt, to gall nuts: that, being a produc¬ 

tion of our own foil, it will free us from paying tribute to 

foreigners; and that a fcarcity of gall nuts, or accidents 

which may happen to prevent a fupply of that article, can 

no longer hurt the manufacture of hats in France, which is 

of fo much importance, and that of wool dyed black, &c. 

« We have not entered into all the details which this Tub- 

jeCt would admit; it is fufceptible of great extenfion, and, 

in many refpeCts, may be confidered as new. It cannot be 

doubted that the operation called galling might be performed 

with oak bark, and it is to be regretted that the refearches of 

Lapalle, Member of the Conftituent Affembly, on this object 

were not publi filed. 
« The ufe of oak bark was already known in fome branches 

of dyeing, and this ufe of it had been mentioned by feveral 

authors. To conclude: We are certain that, in the diipute 

refpeaing oak bark and gall nuts, the views of each party 

were equally pure; but experience alone was able to remove 

every difficulty, and the Affembly muff have fieen that there 
A a 2 remains 
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remains no longer any doubt refpe&ing the importance of 

thefervice rendered by Stephanopoli. His method will be in¬ 

troduced and extended in our manufactories., to the advantage 

of feveral branches of induftry and of the general intereft.” 

XIV. Some Account of the late Peter Chaexes 

Le Monnier. 

JPeter Charles Le Monnier, the oldeft aftronomer 

in Europe at the time of his death, which happened on the 

2d of April 1799, at Lizieux in Normandy, was born at 

Paris on the 20th of November 1715. At a very early pe¬ 

riod ol life he applied to the ftudy of aftronomy, and made 

his firft obfervation of the oppofition of Saturn on the 23d of 

September 1731, when he was only lixteen. At the age of 

twenty he was chofen a member of the Academy of Sciences 

at Paris. In 1735 he was fent to Lapland, along with Mau- 

pertuis, to meafure a degree of the earth. In 1748 he accom¬ 

panied Lord Macclesfield to Scotland to oblerve the annular 

eclipfe of the fun, which could be feen with moll: advantage 

in that country; and he was the firft aftronomer who had 

the pleafure of meafuring the diameter of the moon on the 
fun’s difk. 

Louis. XV. who was fond of and patronifed aftronomy, 

{bowed a great efteem for Le Monnier. When his Majefty 

wifhed to obferve any of the celeftial phenomena, he always 

attended him; and it appears, by the memoirs of the Aca¬ 

demy of Sciences at Paris, that the King obferved in this 

manner, at his country palace of St. Hubert, both the tranf- 

Its of Venus over the fun’s dilk in the years 1761 and 1769. 

It is worthy of notice, and deferves to be here recorded, how 

much his Majefty feemed to be interefted in the fuccefs of 

thefe obfervations, and how careful he was not to interrupt 

the &ftronomers during the courfe of their operations. Le 

Monnier, in his paper on this fubjedt in the Memoirs of the 

Academy, fays:—His Majefty perceiving that we confi- 

dered the laft contadf to be of the utmoft importance, we 

were at fhat moment furrounded by the mod profound 

{ilence/• 

( 
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iilence.” During the tranfit of Venus in 1769, his Majefty 

allowed that able naval officer the Marquis de Chabert, who 

had juft returned from a fcientiftc voyage to the Levant, to 

have a (hare in the obfervations made on that occafion. 

In the year 175° Le Monnier was requefted by the King 

to draw a meridian line at the palace of Belle-vue, where he 

often made obfervations; and his Majefty for this fervice gave 

Le Monnier a prefent of 15,000 livres (about 600/. fterling). 

In 1743 his Majefty gave him a houfe in Rue de la Vajle at 

Paris, where he refided and made obfervations till the period 

of the Revolution. In 1751 the King prefented him with a 

block of marble eight feet in height, fix in breadth, and fif¬ 

teen inches in thicknefs, in order that he might affix to it 

his five feet mural quadrant. This large mat's of marble, with 

all the inftmments attached to it, moves on a large brafs 

globe, by which the quadrant can be turned from fouth to 

north, and by which the great eight feet mural quadrant, 

which is faftened in an immoveable pofition to a wall front¬ 

ing the fouth, can be adjufted. 

With thefe quadrants Le Monnier, for the fpace of forty 

years, obferved the moon, with unwearied attention, at all 

hours of the night. No perfon but a diligent aftronomer 

can know to what inconveniences one is expofed in making 

an uninterrupted feries of obfervations of the moon. As the 

moon, during one revolution, may pafs the meridian at every 

hour of the day and the night, which is the moment for ob- 

fervation, the aftronomer who purfues thefe obfervations muft 

be prepared at all hours of the day and night, and facrifice 

fleep and every other enjoyment. 

Le Monnier was LalandeX aftronomical preceptor; and 

the fcholar has, indeed, fhown himfelf worthy of the mafter. 

The difcerning mind of Le Monnier could readily forefee in 

young Lalande, then only fixteen, what the courfe of a little 

time afterwards confirmed. In the twentieth year of his age 

Lalande, on the recommendation of his preceptor, was eledled 

a Member of the Royal Academy of Sciences ; and in 1752, 

on a propofal made by him, he was fent to Berlin along with 

La Caille, who afterwards undertook a voyage to the Cape 

of Good Hope to make correfponding obfervations, in order 

* 5 to 
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to determine the parallax of the moon, which never had 

been accurately afcertained. On this oceafion Le Monnier 

lent to his pupil his five feet mural quadrant. His zeal for 

the promotion of aflronomy was boundlefs; and therefore 

Lalande fays, in his Notice des Travaux du C. Le Monnier, 

“ I myfelf am the principal refultof his zeal for aftronomy.” 

Le Monnier was naturally of a very irritable difpofition, 

and, though warm in his friendfhip, was eafily offended: in 

that cafe his hatred was irreconcileable. Lalande, as he fays 

himfelf, had the misfortune to incur the difpleafure of his 

preceptor, for whom he entertained the utmoU affe&ion, and 

whofe good graces he was never able to recover. But Lalande 

never ceafed to fliow his efteem and gratitude for him till the 

lateft day of his life. cc I never ceafed to declare,” fays La¬ 

lande, “ as Diogenes did to his mafter Antifthenes, You will 

never find a baton fufficiently heavy to drive me away from 

you.” In the year 1797 Lalande wrote an eulogy on Le 

Monnier for the Connoijfance des Terns, annee 9, which dis¬ 

played the utmoft refpe& and efteem of the. pupil towards his 

preceptor; but Le Monnier would never read it *. 

Hennert, that celebrated geometrician and profeflfor of ma¬ 

thematics at Utrecht, may alfo be confidered as a fcholar of 

Le Monnier,-as appears by the following extradl from one of 

his letters, dated May 26, 1797 :—£C Le Monnier is an acute 

and philofophic aftronomer. I, learned a great deal from him 

while I refided at Paris, though I lodged at the houfe of the 

late De PIfle, where I often observed with Meffier. Le 

Monnier was a great friend of D’Alembert, and confequently 
an opponent of Lalande.” 

Le Monnier left behind him a great many valuable ma- 

nufcripts and a multitude of excellent obfervations, which he 

was very fond of keeping to himfelf, and which, in the latter 

period of his life, he never made known. Befides others, he 

had a feries of important obfervations of the- moon, and a 

great many obfervations of liars, made for a catalogue, which 

* It may not be improper here to remark, that Lalande had a great 

friendfhip and refpeft for that eminent aftronomer La Caille, whom Le 

Monnier mortally hated. Le Monnier and D’Alembert' were alfo great 

fiiends, but Lalande had no kind of intimacy with the latter. 

he 
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he announced fo early as the year 1741* and among which 

there were two of the new planet Uranus. The more he was 

entreated to communicate them to the public, the more ob- 

ftinate he became in withholding them; and he even fome- 

times threatened to deftroy them. When the Revolution 

broke out, Lalande, who was exceedingly anxious for the 

prefervation of thefe papers, made an attempt to get them 

into his poffeffion; but his exertions were fruitlefs. He could 

only learn, that Le Monnier had concealed them under the 

roof of his houfe. When Le Monnier was attacked by the 

firft fit of the apoplexy on the 10th of November, Lalande 

was therefore afraid that, as no one but himfelf knew where 

thefe papers were hid, the old man, through mental debility, 

might forget where he had placed them. Le Monnier left 

three daughters, all married; the fecond of whom was mar¬ 

ried to the celebrated mathematician La Grange on the 31ft 

of May 1792. 

INTELLIGENCE, 

AND 

MISCELLANEOUS ARTICLES. 

_ ROYAL SOCIETY OF LONDON. 

THE reading of Dr. HulnTs interefting paper on the 

fpontaneous emiffion of light by various bodies, was con¬ 

cluded at .the meeting of the 27th of February. 

An ingenious paper on relraftion, by Dr. Woolaflon, was 

read on the 27th of February and 6th of March. 

At the latter and the fubfequent meeting on the 13th, a 

paper, by Mr. Henry, of Manchefter, on attempts to decom- 

pofe the muriatic acid, was read. The experiment was made 

by means of the ele6lric fpark on the acrid in its gafeouS 

form, but without fuccefs. Mr. Henry is of opinion, that 

the refult looked for will never be obtained by means of 

fingle elective attra&ion 3 and that, if ever a knowledge of 
the 
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the bafe of this acid be got at, it muft be by means of the 

moft complicated affinities. 

A paper, by Mr. Howard, on his newly difcovered fulmi¬ 

nating oxyd of mercury, of the powerful effedls of which we 

have already taken fome notice, was read on the 13th and 20th. 

The procefs for preparing it we cannot yet fully defcrihe, 

but it confifts in digefting nitrat of mercury in alkohoL A 

precipitate-is thrown down, which, on being carefully wafhed, 

to free it from the nitrous acid, pofTeffes the fulminating pro¬ 

perty formerly noticed. Experiments with this fubftance 

fhould be carefully conduced, and in very ftnall quantities, 

to prevent accidents. 

FRENCH NATIONAL INSTITUTE. 

In the public fitting of the 15th Nivofe, year 8, January 5, 

the following account of the labours of the Phyfical and Ma¬ 

thematical Clafs during the preceding three months was read 

by C. Cuvier. 

C. Guyton has prefented a table of the diredt combina¬ 

tions of forty-two chemical elements; that is to fay, of fub- 

fiances which the chemifts have never been able to decorn- 

pofe, and which they mull confider as limple till proofs of 

the contrary are obtained. Tliefe forty-two fubfiances, com¬ 

bined only two by two, give 861 different combinations, with 

the half of which we are not yet acquainted. Combining 

them three by three, and four by four, paying attention to i 

the proportions of the conftituent parts of each combination, 

the number of the latter increafes in fuch a manner as to 

excite aftonifhment. One might be inclined to confider our 

ignorance refpedting the greater part of thefe combinations 

as a proof of the imperfection of fcience; but fo far is this 

from being the cafe, that it is by the immenfe progrefs fci¬ 

ence has lately made that we are enabled to know that thefe 

combinations are poffible. 

Among the fubftances with which modem chemiflry has 

been lately enriched are in particular fome femi-metals, one 

of which, by its difcoverer, Profeifor Klaproth of Berlin, has 

been called Uranite, from the planet Uranus of Herfchel, 

as the common metals received from the alchemifts the 

names 
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frames of the feven old planets. C. Champeaux, ingemeur 

Aes mines, is the firft who difcovered Uranite in France. The 

details of this difcovery have been communicated to us by 

C. Lelievre. 
Chemifts have given the name of affinity to that power by 

Which different fubftances tend to unite with each other, and 

which properly forms the objedt of all their refearches; for 

chemiftry will never be complete until we obtain a table of 

the degrees of affinity of each fubftance for all the reft under 

given circumftances. What renders it difficult to form fuch 

a table is, that thefe affinities do not preferve the fame order 

in all circumftances. It has been long known, for example* 

that this order varies according to the degrees of heat; but 

feveral other caufes, to which chemifts have not hitherto 

paid fufficient attention, concur alfo to render it uncertain. 

C. Berthollet has been employed on this part of chemiftry, 

and has prefented on that fubjedl a work of great labour, a 

portion of which he communicated to the Inftitute of Egypt, 

and which proves, that in going to fearch for new fadts in a 

diftant country, he has been the occafion of making new 

progrefs in the theory which ought to unite them. 

Among the caufes which change the order of affinities is, 

the refpedlive quantities of each of the fubftances brought 

into contadf. One fubftance, which would exercife no adlion 

if it entered the mixture in a quantity equal to the others, 

exercifes a very perceptible adlion when its quantity is con- 

fiderably augmented: it feems, then, that the different parts 

of each fubftance unite their efforts to overcome the refin¬ 

ance oppofed to them. 
Another of thefe caufes is, the greater or lefs cohefion of 

one of the fubftances or mixtures. It augments the refiftance- 

to the change which the affinities ought to produce. 

A third caufe is elafticity, which leffens the tendency to 

combination. Thus any fubftance, oxygen for example, adts 

with a far greater force when concentrated in a liquid com¬ 

bination than when it is under the elaftic form. The adlion 

of heat feems to enter into this third caufe. It may be pof- 

fible that it does not alter the affinity of the different fub¬ 

ftances but by producing changes in their refpedtive elafti- 

Yol.VL Bb cities; 
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cities : if two or more fubfiances, then, which enter into any 

mixture,.are of fuch a nature as to produce an elaftic, con¬ 

crete, or even infoluble compound, we muft no longer cal¬ 

culate their effect in the definitive refutt according to the ab- 

folute affinity belonging to each, but muft deduct what 

this concrete or elaftic ftate takes from the affinity. It may 

readily be perceived what light the application of thefe prin¬ 

ciples, which have never been before confidered in their ge¬ 

neral extent, muft throw upon all the phenomena of che- 

miftry. 
C. Berthollet, by means of thefe principles, has been able 

to bring under the common laws of chemiftry a multitude of 

fabts which feemed infulated, or even contrary to thefe laws. 

Hitherto, for example, the affinities of the greater part of 

thefe compound bodies were confidered independently of 

thofe of their compounds, becaufe the circumftances above 

mentioned were not taken into account. C. Berthollet 

clearly fhows that in many cafes they depend on each other; 

and how, from fo fmall a number of elementary fubfiances, 

when chemically confidered, fo many compounds, and effects 

fo various as thofe exhibited by Nature, can be produced. 

Befides the table before mentioned, C. Guyton has pre- 

fented to us four others, deftined, like the firft, for the in- 

firuPtion of the pupils in the Polytechnic School. One of 

them contains a methodical diftribution of minerals into 

orders, daffies, genera, and fpecies. Another*gives a com¬ 

plete fyftem of the external character of minerals according 

to the principles of Verner, with additions. The object of 

the third and fourth is, to facilitate to beginners Haiiy’s 

theory of the ft rupture of cryftals, by prefenting in a feries the 

firft molecule of a cryftal, its nucleus, and the different mo¬ 

difications produced bv the laws of decrement, and by giving, 

according to the graphic method, a key to the formulae which 

reprefent thefe modifications, and the folids refulting from 

them, without lofino- fight of the nucleus. 

Some of the naturalifts of the Clafs have employed tliem- 

felves, during the lalt quarter, on the remains of organifed 

bodies difcovered in places where living animals analogous- 

to them do not at. prefent exift. 
C. Villars, 
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C. Villars, affociate, has announced to us that he found 

to Oil wood in the turf on one of the higheft mountains of 
O 

the Alps, near a glacier, and at the height of more than 

2280 feet above the neareft for efts now in exiftence. This 

foffil wood conftfts of trunks of larch, birch, and moun- 

tain-afh, with their roots in perfedt prefervation. Their fitu- 

ation gives C. Villars reafon to believe that they grew on the 

lame fpots where they are buried. But how has the cold 

become fo violent that the fame trees can no longer live at 

inch a great attitude ? C. Villars affigns the caufe to the fink- 

mg down of the fummits of thefe mountains ; their wafting in 

^confequence of being walked away by the rains ; and the im¬ 

prudent deftrudlion of wood by the hand of man. 

A fa61 no lefts curious has been communicated to us by 
* 

Poiret. ITe has found frefti-water fhells in ftrata of turf, and 

covered by other ftrata of the fame turf containing marine 

fhells. The foil which prefen ted thefe objedls mull then 

have been firft watered by rivers, and afterwards inundated 

by the fea, though at prefent it is found in the middle o* 

the Continent. 

C. Beavois, affociate, has brought us, from North America, 

proofs of changes no lefs aftonifhing in the ftate of the earth. 

The remains of enormous quadrupeds, abfolutely unknown 

at prefent, have been found there at various periods; but 

C. Beavois has fhown us bones different from any hitherto 

dug up. Each day, and every climate, furnilhes proofs 01 

the revolutions which our globe has experienced, and which 

are imprinted on its fturface and in its bowels in indelible 

charafters. 

In Botany, the Clafs has received from C. Brouffonet va¬ 

luable obfervations on fuch plants in Morocco and the Ca¬ 

nary ifies as are either ufeful or new. In thefe iHands the 

inhabitants cultivate the mefemhryanthemum cryfiallmum^from 

which they extradf foda, and which by combuftion gives a 

third of its weight. C. Brouffonet is of opinion, that this 

plant might be cultivated in the department of Var, between 

Montpellier and the fea. 

C. Teffier has communicated obfervations on a difeafe in 

B b % ' millet. 
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millet* which he calls charring (the fmut). It is propagated 

by communication, and may diminifh the crop one-half. 

C. Desfontaines prefented the fecond and lall volume of 

his Flora of Mount Atlas. This work, which, on account 

of the corredtnefs of the deferiptions and the beauty of the 

plates, may be ranked with any thing of the kind ever yet 

publifhed, is a finking proof of the zeal of its author, who 

colledted the materials in the deferts of Africa, where he was 

every moment expofed to new dangers. 
C. Ventenat has communicated a very extenfive work on 

the lime-tree. He has deferibed feven fpecies unknown to. 

Linnaeus, feveral of which might be naturalifed in our gar¬ 

dens ; and particularly one, which, no doubt, would be pre¬ 

ferred to the common lime on account of its leaves, which 

being thicker, refill better the heat of fummer; and of its 

flowers, which are fweeter and laft much longer. 

Our anatomifts have been employed chiefly in unfolding 

the organisation of two animals of the fi pa pi eft kind and the 

moll diftant from man. One of them, named the medufar 

is found in the waters of the fea, where it is nourifhed not 

by one mouth, as all the other known animals, but by a 

multitude of fmall tubes, which may be compared to roots. 

Its ftomach fupplies the place of a heart, and conveys the 

nutritive juice, through ramified yeflels, to every part of the 

body. 
The fecond, to which C. Huzzard has called the attention 

of the Clafs, is found in the interior part of the brain of 

fheep, and never any where elfe, though it is difficult to 

conceive why this fhould invariably be the cafe. This ani¬ 

mal occafions a mortal malady,' the fymptoms of which are, 

that the fheep afledfed jump and run round with a fort of 

convulfive movement. The body of this animal forms a ve¬ 

hicle filled with water: on one body there are feveral heads, 

and each head has a mouth. A fpecial commiffion has been 

appointed to endeavour to find out the bell means for deftroy- 

ing this fingular infedl. 

C. Chaptal has made known to us a, new method for 
pleaching cotton, 

a €b Loifel* 
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C. Loifel, aftociate, has publifhed a complete treatife on 

all the precedes in regard to the art of glafs-making. 

C. Sabbatier has lb own, that it is often poflible to fave 

thofe who have the upper part of the arm {battered, or the 

head and neck of the humerus attacked with caries or ex- 

oftofis, from the cruel and dangerous operation of amputating 

that limb at the joint, that is to fay, at the place where it is 

joined to the fhouider, merely by extirpating the upper part 

of the bone. Several perfons treated according to this me¬ 

thod have experienced no fenfible decreafe in then llrength 

or the mobility of the arm. 

GASEOUS OXYD OF AZOT. 

We have already had occafion to mention the r-efult of 

fome experiments made at the Medical Pneumatic Inftitu- 

tion, Briftol, with this new gas, and the hopes thefe afforded 

that it would prove a powerful remedy for various difeafes. 

The following extraCl of a letter, with which we have been 

favoured from Dr. Beddoes, gives fome farther information 

on this fubjeCt, that cannot fail to prove in^refting to out 

philofophical readers:—? 

“ SIR, 

I am lure it will give you pleafure to hear that the gas 

which you noticed in your Magazine has fully maintained 

its character. The inference I could not fail to draw from, 

the firft effeCls, with regard to its power in curing palfy, has 
turned out juft. You will undoubtedly believe that I do not 

mean to affirm that it will prove an infallible remedy in pa¬ 

ralytic complaints ; but in the moft inveterate cafes of hemi¬ 

plegia, originating in apoplectic feizures and confirmed by 
repeated ftrokes, it has reftored feeling and the power of vo¬ 

luntary motion to the affeCted fide; and I am perfuaded it 

will continue to do as much in a large proportion of in- 

fiances. The full details will be given in a work by Mr. 

Davy and myfelf, now in the prefs. No untoward accident 

has occurred in the many hundred trials lately made with 

the gas : but a few hyfterical females having cautioufly re- 

fpired it, there has been reafon to think that a larger dofe 

would hgve given rife to fits, as ftated in my Noticed9 
W© 
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We may take the prefent opportunity to mention, that we 
underhand Dr. Beddoes means foon to give Lectures on the 

Laws oj Animal Nature, and on the J\feans of preferving the 

Syfiem from Injury upon the moji important Occasions of com¬ 

mon Lifei 

u A popular exposition of the principles of the animal eco¬ 
nomy, with their application to the purpofes of individual 

and dome (lie welfare, upon a plan widely different from that 

of any exifling publication, has long been feen neceffary by 
many people. 

Heretofore an acquaintance with the caufes of his per- 
fonal condition has feldom been numbered anions the ac- 

mmplijhments of the fcholar, or the qualifications with which 
the man of bufinefs is fitted out for fuccefs in the world : yet 
it will be confeffed, that neither fuccefs in bufinefs, nor pro¬ 
ficiency in the fciences accounted liberal, are feparately fuf- 
ficient for rendering the condition of human life defirable; 
and, in fadl, to endeavour, by any combination of thefe ma¬ 
terials, to conflruH a fyflem of perfonal happinefs, is to pro¬ 
ject an edifice which {hall (land fecure without a foundation. 
Of a truth, fo long and fo generally neglected, a portion of the 
public, it is believed, begins to feel that degree of conviction 
which operates upon conduct. In this belief, the prefent 
opportunity of inflmCtion is offered to thofe who- may be 
defirous of it. 

Si Numbers fall victims to their own impatience under 
Illnefs, or to the wavering conduct of their friends. Fre¬ 
quently on the onfet of dangerous difeafes, people, by fuffer- 
ing themfelves to be amufed by trifling domeftic expedients, 
lofe an opportunity which no medical fkill can ever retrieve. 
Upon thefe evils the prevalence of jufler ideas would a61 as 
a check. Nor is it paradoxical to luppofe that the mortality 
among infants would be fmalter, and debility of conftitution 
at all periods of life more rare, if parents (however inftruCted 
jn other things) were not in common nearly upon a level' 
with nurfes in that which it fo much imports them to pof- 
fefs- an acquaintance with the powers that operate to the 
injury or advantage, the deftru&iop or prefervation, of the 
objects of their affeCtion*’* 

The 
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The Lectures are to be calculated for both fexes and dif¬ 

ferent ages; and that there may be little chance of exclufion 

by reafon of narrow circum dances, the fubfeription is fixed 

at One Guinea; but, unlefs fifty perfons ihall have entered 

their names by the 31ft of March, the Lectures will not go 

on, as, without a tolerably numerous audience. Dr. Beddoes 

thinks he could beftow his time in a manner more advan¬ 

tageous to the public. 

We fincerely hope nothing will prevent this ufeful defigri 

from being carried into effedt. 

cow POCK. 

Extract of a Letter from Dr. De Carro of Vienna, to 

Dr. Pearfon. 
“ DEAR SIR, 

Two Hanoverian gentlemen, Dr. Ballhorn and Mr. 

Stromeyer,. who, as you know, are making experiments with 

cow-pock, and with whom I correfpond, informed me that 

this difeafe is very well known in Holdein, and that a cer¬ 

tain Dr. Neden, of Siegeberg, has collected many fadts 

which prove its anti-variolous property. Being myfelf lately 

in company with feveral Englifh gentlemen, who were put¬ 

ting to me many quedions on the fubjedt of cow-pock, an 

American gentleman, Mr. Murray, of Philadelphia, told me 

that his fervant, a German, had lived three years in the 

Duchy of Holdein, and that he thought he recolledfed that he 

had mentioned to him fome fadfs which coincided much with 

what I was telling them about the cow-pock. This gave me 

the curiofity of fpeaking to that fervant, who, he told me, 

was very intelligent, and had fhown often a fpirit of obferva- 

tion. Here is the furnmary of his anfwer That during a 

day of three years in Holftein, in the environs of Kiel, he 

had very often heard of a difeafe of cows called Die Finnen> 

(finne means, in general, a pimple, un bouton; finnig, pirn 

pled, boutorpne^) and that he had had frequent occafion of 

feeing cows affedfed with that difeafe: that its property of 

prefer-ving aga'ind the fmall-pox is well known by the farmers 

and phyficians of the country : that, in the town of Kiel, the 

inoculation with the finnen is fometimes pradlifed upon chil- 

9 dreii 



Heat and Light.—Economy in Cooling, 

dren in the idea of preferving their beauty : that the country- 

people do not like this inoculation, becaufe they pretend 

;that it leaves behind it feveral other diforders: that, waiting 

at table, he had very often heard gentlemen, and among 

others a Dr. Ackermann, ipeak of its anti-variolous power: 

that in great farms men do not milk cows, but that in the, 

fmaller ones that happens very often : that a difeafe of horfes 

called maule (true German name for greafe) is known by 

all thofe who take care of them : that old horfes particularly, 

attacked with the mauke, are always put in cows* ftables, and 

there are attended by women : that it is particularly in harveft 

that men in fmall farms milk cows: that he never heard of 

any relation exifting between the jinnen and the manke. lie 

describes that difeafe of cows like a pimple between flefli and 

Ikin (that is his expreffion); and fays, that when a cow is 

affected with it, the lofes her milk and becomes very lean: 

that farmers kill the lick ones to prevent the contagion: 

that they fometimes fait thofe cows, and give them in winter 

to eat to their fervants, who dillike the flefli fo much that they 

look upon this treatment as a mark of avaricioufnefs: and that 

the puftule produced by inoculation is about the flze of a pea, 

and is never attended with any other eruption/’ 

HEAT AND LIGHT. 

Dr. Herfchel, whole difcoveries have already tended fo' 

much to the increafe of fcience, has, we underhand, made 

a difcovery within thefe few days paft that bids fair to place 

his name higher than all the relearches he has yet made— 

he has found out a method of feparaiing the rays of heat 

from the rays of light. 

ECONOMY IN COOKING. 

Into a digefler ufed by the Soup Committee of Manchefter 

was lately put a large bone of beef, from which all the meat 

was carefully cut and fcraped away, and which weighed when 

put therein 25^ ounces, and when taken out again only 10; 

fo that there was gained of good and wholefome food 15? 

ounces, or full three parts in five of what is ufually loft in 

the economy of it. 
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X. Defcription of the If and of Borneo, with fome Account of 

the Manners and Cufoms of its Inhabitants. By Mr. Von 

WlJRMB 

THE Portuguefe, Dutch, and Englifh, ever fince the 

lixteenth century, have in turns endeavoured to eftablifh 

themfelves in this ifland, which is one of the largeft in the 

Indian ocean ; but the Dutch alone, by being fo fortunate as 

to have a ^preponderance in India, were able to accomplifh 

their objeCL On account of the gold and diamonds found 

here, as well as of the pepper, of which the Dutch Eafl 

India company export annually 600,000 pounds, this ifland 

is of considerable importance to their trade. 

It is reported that, when the Portuguefe wifhed to form a 

fettlement here in the year 1526, they preferred to the fultan 

of Landac and Succatana fome beautiful pieces of tapeftry on 

which figures of various kinds were reprefented 5 but that 

the fultan, who took thefe figures to be animated or magic 

figures, and apprehended that they might unexpectedly rufli 

from the tapeftry and Strangle him, reje&ed the prefent, and 

expelled the Portuguefe, with their prefents, from the coun¬ 

try. The Englifh were not much more fortunate, having 

quitted Borneo entirely ever fince the year 1706. In 1766 

From Merk'uurdigkeiten aus OJUndien, published by the author’s 
brother. 

Vol. VI, C c ^ they 
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they made an attempt to form a fettlement in the ifland of 

Balambangan, at the northern extremity of Borneo, which 

was given up to them by the king of Solon. 1 hey had in it 

a few Europeans for the lake of trade, and a garrifon of three 

hundred fbldiers, Europeans and blacks. Their view was 

to eftablifh here a factory, where they might exchange the 

productions of Europe and Hindoftan for thofe brought 

hither from China and the Indian iflands; but in the year 

1773, after a part of their troops had been fwept oft by con¬ 

tagious difeafes, the fort they had conftruCted, being badly 

fortified, was fuddenly attacked, and the whole eftabiifhment 

deftroyed. The Englifh are {till ignorant who were the au¬ 

thors of this violence; and they do not know whether they 

ought to afcribe it to the Dutch, jealous of their trade in 

that neighbourhood, or to the Spaniards, afraid of their pof- 

feftions in the Philippines. 1 

Various accounts of Borneo may be found in the works of 

different authors; fuch as Valentyn’s General Delcription of 

India, Salmon’s Prefent State of all Nations, the General 

Hiftory of Voyages by Prevoft, and the paltry compilation 

of the abbe de la Porte. But as this large ifland is as yet 

little known even in India, and as no European has been 

able to penetrate to the interior part of it, all thefe dcfcrip- 

tions are erroneous and imperfeCt. That I may therefore 

give the public the lateft and 1110ft authentic information 

refpeCfing this ifland, I (hall coniine myfelf chiefly to the. 

account of it publifhed in the TranfaCtions of the Society for 

promoting the Sciences at Batavia, in the ifland of Java. 

The ifland of Borneo extends from the fourth degree of 

fouthern latitude to the eighth of northern, and from the 

hundred and fiftieth to the hundred and fifty-eighth of lon¬ 

gitude. It is about 780 miles in length and 720 in 

breadth. Its climate is almoft the fame as that of Java; but 

Borneo is lets mountainous, and the land, for twelve or fif¬ 

teen miles, and fometimes more, from the coaft, is almoft 

every where marfliy. The remaining part of the ifland is 

fufticiently fertile, and would be productive were not the 

natives too indolent to cultivate the foil, and fonder of fearch- 

mg for gold and diamonds, which they barter with the Ja- 

vanefe 



Defer iption of the If and of Borneo. jgf} 

vanefef for various neceffaries of life. The middle of the 

ifland is occupied by an extenfive ridge of mountains called 

the Cryftal Mountains, becaufe a great quantity of cryftal is 

found in them. At the bottom of thefe mountains is a 

large inland lake, which gives rife to all the rivers that trar 
verfe the whole ifland. 

The real natives of this ifland are the Biadjoos or Dajak- 

kefe, who live in the interior parts of the country. The fea- 

coaft 1S inhabited by a mixture of Malays, Javanefe, and Ma- 

caftars. It is only of the countries fituated on the coaft that 

we have any certain accounts, for the. interior parts of the 
ifland are as yet very little known. 

The gieateft kingdom m the ifland, and the mod important 

on account of its connection with the Dutch Baft India com¬ 

pany, is that of Banjermafiipg on the fouthern fide. The 

great river Pontiana, which is navigable for (hips that draw 

from twelve to thirteen feet of water, is exceedingly conve¬ 

nient for trade. The fultan Sufuhunan Natahalam, fince the 

year 1771, has transferred his refidence from Cagu-Tano-ie 

to Martapura, where he caufed a large city to beViilt, and 

a canal to be dug which paffes through the middle of it; at 

the lame time the name Martapura was changed into Bumie- 

Kintjana. The reader may from this readily conceive that 

the power of this fultan is not inconfiderable. The inha¬ 

bitants of the city, as well as thofe who refide in places at a 

diftance from the coaft, are mahometans, mixed with a meat 

many Biadjoos or Dajakkefe, who are pagans, Thefe Biad¬ 

joos, who inhabit a great many villages, the number of which 

is faid to amount to 784, are fubjedf to various petty princes, 

who acknowledge the fultan as their fuperior. Of thefe Bi¬ 

adjoos, who are the original natives of the ifland, I fhall 
fpeak hereafter. 

The factory of the Dutch Baft India company is fituated 

at the end of the village of Talas, or Banjermaffing. It con- 

fifts of an odtagonal fort furrounded by palifades, which on 

the eafl fide next the river is furnifhed with three, and on 

the weft, or land fide, with two baftions. The productions 
of the country fought for as articles of commerce, are pepper, 

gold, (moftly gold-duft, not very abundant in metal,) dia- 

C c 2 , niondsj 
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mqnds, canes-, birds-nefts, wax-, pedra del porco, dragons- 

bloody and iron. For thefe the Dutch give in exchange, 

agates of a longifh form, rings of red agate, different kinds 

of coral; all forts of Chinefe articles, fuch as ^oarfe porce¬ 

lain, red and other kinds of filk; all forts of cotton cloth, 

clothing fuch as is worn by the Indians, various productions 

of Java, and alfo opium : but the laft muft be introduced pri¬ 

vately, as the ufe of it has been ftriCtly prohibited by the 

fultan. 

Succatana lies in o° 5c/ fouth latitude. A little further 

north is the river Pontiana, which, through a great many 

mouths, difcharges itfelf into the fea under the line. This 

river at its mouth is twelve feet in depth, and at high water 

iixteen, fo that {loops and fmall veffels can proceed to the 

company’s faCtory with great eafe. The palfage from the 

mouth of the river to the faCtory requires twelve hours- At 

the diftance of feven or eight miles from its mouth, the river 

divides itfelf into two branches; the fouthernmoft of which 

flows through the country governed by Pangerang Jofep, who 

in 1778 was railed by the Eaft India company to be fultan 

of Safango and Pontiana, under the name of Sarief Abdulla 

Uachmann. Thefe two kingdoms extend a great way into 

the country. One of the fervants of the company faw at 

the court of this fultan, one of his vaffals, the king of Gaf- 

caro, whofe dominions lay at the diftance of upwards of a 

hundred miles; and he was told that in that country there had 

been found fome pillars, three feet in height and three in 

breadth, infcribed with European characters. If this in¬ 

formation be correCt, the Europeans at fome early period 

muft; have penetrated a confiderable way into the interior 

parts of the ifland. The Society of the Arts and Sciences at 

Batavia had hopes of obtaining a copy of thefe infcriptions, 

by which means the myftery might have been explained; but 

hitherto they have been difappointed, 

Pontiana and Safango produce excellent gold, wax, birds- 

nefts, pearls, fago, diamonds, tin, and iron, which are bar¬ 

tered for proviftons of all kinds and cotton cloth, but parti¬ 

cularly rice and fait. Heavy rains, accompanied with thick 

clouds, prevail here from the month of November till May, 

H 
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It defer\ ■es to be mentioned, as a meteorological obfervation, 

that the thermometer here is never lower than 82°, and never 

higher than 940. 

Landac lies on the northern arm of the river Bontiana, 

about feventeen miles higher up, in the latitude of o° 

north. The Dutch had a refident here fo early as a hun¬ 

dred and fifty years ago. After that period their pofleffions 

were deftroyed, till the king of Bantam, to whom Landac 

and Succatana had for many years belonged, made a prefent 

to the company of all thefe lands in the year 1778—but 

whether voluntarily or through compulfion I cannot venture 

to lay. This much, however, is certain, that the Dutch 

after that time confidered thefe lands as their property, and 

the princes who govern in them as their vaffals; built their 

fort at Pontiana, between Landac and Succatana, and ap¬ 

pointed Pangerang Saidja Nata as regent of the whole 

diftridf. 

The reiidence of the prince of Landac is lituated on the 

projecting corner of a mountain, to which there is an afcent 

by 118 fteps. Two rivers, which are fo full of rocks that no 

kind of veflel can be navigated in them, flow on the right 

and left of this mountain; and as there are other mountains 

on each fide of thefe rivers, this place is fo ftrong by nature 

that it is impregnable. It is alfc, well furnifhed with artil¬ 

lery : befides feveral fmall cannon, , there are in it two iron 

guns, eight-pounders^ one of whie \ has on it the company's 

arms, and the other the Danifli. It is inconceivable how 

inch heavy maflfes could have been mveyed to the fummit 

of fo fteep a rock. In this kingdom there are gold and dia¬ 

mond mines of confiderable importance. 

Between Landac and Borneo, the niofl: northern kingdom 

of the ifland, and from which, in all probability, the whole 

country takes its name, there are feveral fmaller kingdoms, 

which are not of great importance, but which are not yet 

fufficiently known. Their regents are, in part, vaflals of the 

fultan of Borneo. A fmall trade is carried on in thefe dif- 

tridfs with gold, diamonds, canes, wax, and other articles of 

the like kind, which are given in ex change for the produc¬ 

tions of Java} but this traffic is of lit le confequence, and at 

9 the 
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the fame time uncertain, becaufe this part of the country 

is inhabited by feveral difeontented princes who live by 

piracy. 

Borneo is governed by a fultan, who has his refidence in 

this place, where a confiderable trade is carried on with the 

produCfions of the country, which are pearls, birds-nefts, 

wax, flaves, rice, and camphor. The camphor of this iftand 

is conlidered as the beft, and is preferred even to that of 

Sumatra. Houtynn, a phyfteian of Amfterdam, to whom 

natural hiftory is To much indebted, and who, in, the Tranf- 

aririons of the Society of Haarlem *, has given a defeription 

with figures of the camphpr-tree from the dried branches, 

tranfmitted to him by a member of the Society of the Arts 

and Sciences at Batavia, fays: (( The camphor of Borneo 

and Sumatra is produced by a tree with oval, (harp-pointed 

leaves and large tulip-like flowers. By thefe marks it is dif- 

tinguifhed both from the camphor-tree of Japan, and from 

the other fpecies of the laurel. A hundred weight of the 

camphor of Borneo cofts 3000, and one of that of Sumatra 

2000 rix-dollars, but the Japanefe cofts fcarcely fifty: the 

laft, however, is much more volatile than the other kinds.” 

Of the camphor of Borneo about 4373 pounds are exported 

every year. The articles i lported are tin, cotton cloth, and 

all the productions of Jav except rice, which is cultivated 

here in great abundance. . 

The fultan of Borneo'" lives in great ftate, and is more 

feared by his fubjeCts tl tn that of Banjer; but at the fame 

time, according to the account of fome Englifhmen who 

frequent this part of trie coaft with fmall veffels, and carry 

hither cotton cloth, which they exchange for pepper, he is 

more conftant in his fr'endfhip and truer to his engagements. 

Between Borneo and Tidor lie the two fmall kingdoms 

of Balangan and Baraqou, where birds-nefts, wax, &c. are 

exchanged for Javan/ fe productions and a fort of coarfe 

cotton cloth. Next comes Dannuar, which is fubjeCt to a 

Dato called Beginda; and a little further, Sainmunta, under 

Dato l omongong; and Cottee, which is governed by a fultan 

named Adgie Umut, Between the two laft there are a 

* Vol. XXL 
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great many villages, the names of which are unknown. The 

lame articles are exported and imported here as a! Borneo. 

1 he next place is Appar Karrang, governed by the fultan 

rhua; and then Paflier, the laft kingdom, which belongs to 

the fultan Annom. I he articles of trade in this country 

aie goid, birds-nefts, wax, and canes, which are exchanged 

for the productions of Java. The inhabitants of Paffier are 

very few in number, and therefore it has not been poffible 

for them to drive back the Bugmefe, who have made them- 

felves mailers of the river, and at the fame time of the trade. 

Further fouth lies Simpanahan, which is governed by 

Pangerang * Prabo. The whole country from this place to 

the extreme boundaries of Salatang belongs to the king of 

Banjermaffing, who poifeifes alio the great and fmall iiland 

of Pulu-Lauts. There appear to be no other kingdoms in 

the interior part of Borneo; at any rate, if there are, they 

are not known. The inhabitants of the mountains bring’ 
O 

the productions of their lands, and their different articles of 

manufacture, to the neareft part of the coaft for fale. 

I ffiall now lay before the reader what I have been able to 

learn refpecting the Biadjoos or Dajakkefe, who for the mofi 

part inhabit an extenfive diftriCt in the interior part of the 

country on the weft fide of the river Banjer. The Biadjoos 

are of large Jlature and well built. Their women are faid to 

be fair and handfome; but they never bring them to Banjer, 

or any other of the places where they trade. The drefs of 

the Biadjoos has a great refemblance to that of the Malays. 

Their women, and even the wives of their princes, go naked 

to the middle, and in general have , nothing around their?, 

Body but a fhort gown. The men paint their bodies with 

figures of various kinds, as is the cafe among the other na¬ 

tives of the iftand and throughout all India. They come to 

Banjer to fell their gold, canes, and rice, for which they re¬ 

ceive in exchange coarfe Chinefe porcelain, copper and 

earthen veffeis, or tampayangs, on which are reprefented 

dragons, fnakes, and other figures fuited to their tafte. 

Their marriages are accompanied with fame very fingujar 

* Pangerang, dato, kiey, radeen, and other terms of the like kind, 

are words which expiels different degrees of dignity, 

ceremonies. 
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ceremonies. When a bachelor has conceived an attachment 

for a young woman, he employs fome female to afk her in 

marriage from her parents; but he is fure of receiving a de¬ 

nial unlefs he has given a proof of his courage by cutting off 

the head of an enemy. If his offer is accepted, he carries to 

his bride a prefent, which confifts of a male or female Have* 

two dreffes, and a water-pot, on which fome of their favourite 

figures are reprefented. When the wedding-day arrives, the 

bride and the bridegroom each give an entertainment at their 

houfes; at the conclufion of which the bridegroom, in his 

beft apparel, is conduced to the refidence of the bride, 

where he finds at the door one of her relations, who fmears 

over him the blood of a cock which has been killed for that 

purpofe; and the fame ceremony takes place in regard to the 

bride, with the blood of a hen. They then prefent to each 

other their bloody hands; but it is confidered as a bad omen 

if the blood, in confequence of this joining of hands, fpirts 

out too far around them. The new-married couple then re¬ 

main together, and the whole folemnity ends with a fecond 

entertainment. When the wife lies-in, the hufband affumes 

the office of nurfe, and no other care is ufual on this occafion 

than that one of their conjurers, whom they call halian, 

gives the newly-delivered woman fome medicines, amidft 

tinging, and beating on certain instruments named gindang. 

If the wife die, the hufband cannot enter again into the mar¬ 

ried date until he has cut off the head of fome individual of 

another nation, and thereby avenged the death of his wife. 

When a Biadjoo dies, the body is put into a coffin, and 

kept in the horde until all the remaining males of the family, 

father, (on, and other near relations, have purchafed a Have; 

who is to be beheaded on the day when the body is burnt, in 

order that he may attend the decealed in the other world. 

Before this unfortunate wretch is butchered, it is earneftly 

recommended to him to be faithful to his mafter on the other 

fide Oi the giave. I he allies of the burnt body are afterwards 

colie died in one or the above-deferibed water-pots, and the 

pot, together with the head of the (lave who has been 

flrangLd, is deponted in a fmall edifice or tomb built for 

that purpofe. A year often elapfes before the relations of 

the 
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the deceafed are in a condition to purchafe a (lave to ferve 

him in the next world. 

Their houfes are conftru&ed of boards joined together, 

and have neither windows nor partitions except that which 

feparates a {mall corner for fleeping in. The whole family 

relide together along with their Haves, forming in the whole 

fometimes a hundred perfons. They have nothing to afford 

them light but a thin piece of pine-wood, which burns no 

longer than till about eight in the evening. Over their doors 

they fufpend the heads which they cut off in their fkirmifhes, 

and often while they are {fill bloody. Whenever they con¬ 

ceive a defire of difplaying their courage by cutting of! heads, 

they fet out on an expedition for that purpofe. On fuch oc- 

cafions, the perfon who willies to gratify his bloody intention 

makes known his defign to his friends and relations, who de¬ 

liberate with him on the means to be purlued, and who ac¬ 

company him, together with their dependants and (laves* 

They then proceed, in great fecrecy, to the river Banjer, and 

lie in wait for fome fmall veffel belonging to Banjer filher- 

men, whom they either furprife in the night-time or attack 

and carry away in the open day. One or perhaps two of 

thefe unfortunate captives are then deftined to become a fa- 

orifice to their infatiable rage for murder. 

When the Dajakkefe bring home a head, the whole village, 

men, women, and children, teftify their fatisfaction by every 

demonftration of joy. People who beat on gongs * are fta- 

tioned in a row in the ftreet to conduct the conqueror, with 

the head in his hand, to his own houfe, where he is received 

by all the women prefent, who dance around him. When 

he approaches the door, he finds where the gongs ceafe a 

cufhion placed for him, on which he fits down, and where 

the head is taken from him by the women. The fortunate 

head-hunter receives prefents from all the company, who 

dance and afterwards partake of a repalt. At the fame time 

fome food is thruft into the mouth ot the head, and a little 

drink is poured into it; after which it is hung up as a per-* 

petual trophy of vidtory. 

* The gong is a kind of mufical inftrument of copper, 

Vol. VI, t> d Thefq 
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Thefe people, however, before they undertake expeditions 

of this kind in queft of Banjerefe heads, always endeavour to 

deduce fome omen of good or bad fortune from the flight of 

a kind of hawk With this view they entice the bird to 

perch on the ground, by brewing rice on it, and by other 

means; and if he wheels round when he rifes, and difappears 

in the clouds, or flies towards that quarter to which they in¬ 

tend to proceed, they confider it as a fign of good fortune, 

and they fet out with frefh courage: but if the bird directs 

its flight towards a quarter oppoflte to that to which they 

wifti to go, they defer the expedition till a more favourable 

opportunity. It often happens that they mu ft wait two or 

three days before fuch a feathered prophet appears to inform 

them when they are to expeht good fortune. 

The Biadjoos have fcarcely any form of government, and 

no written laws. If a perfon is accufed of theft, and if fuffi- 

cient proof cannot be adduced againft him, the culprit and 

the accufer are carried before one of the oldeft inhabitants,- 

An earthen pot with afhes and,water is placed on the ground, 

and a bit of wood, on which are depoflted two fmall copper 

buttons, is laid acrofs the pot. After an oath has been ad- 

miniftered to each of the parties, the bit of wood is turned 

round in fuch a manner that the buttons fall into the water; 

the accufed and the accufer muft then each draw one of the 

buttons from it, and he whofe button appears as if fcoured, 

and rendered white by the allies, gains the procefs. 

It is faid that the Biadjoos have fome idea of a Supreme 

Being, to whom they addrefs prayers under the name of 

Dewatta; and as they believe that this Dewatta not only 

created, but bill preserves and rules the world, they requeft 

him to grant them happinefs and profperity. Refpehting 

the notions which they entertain of this deity, and the par¬ 

ticular worbiip they pay to him, I can give no further ac¬ 

count. If we may judge from the character of thefe people, 

their deity mub be a gloomy and revengeful being: no na¬ 

tion on the earth have a greater propenfity to murder and 
revenge. 

Whpn a married woman commits adultery, and is dif, 

* Falco Milvus, 

covert 
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covered by her hufband, the latter never makes any attempt 

againft the adulterer, but contents himfelf with putting to 

death two or three of his (laves; after which he imagines 

himfelf freed from all fhame. The woman, on the other 

hand, is punifhed merely with words, but fometimes with 

blows. Do not a people, whofe conduct is regulated by 

fuch laws, deferve pity? Revenge, fuperftition, avarice, and 

a fpirit of plundering, are often among civilifed as well as 

uncivilifed nations the Pronged incitements to adds of cruelty 

and murder: but the Biadjoo, who attacks only poor de- 

fencelefs beings, and carries about their heads as trophies of 

his courage; who never attacks his enemy himfelf, but en¬ 

deavours to be avenged by putting to death innocent (laves* 

certainly furpafles in cruelly the ravenous animal that de¬ 

vours others only to appeafe its hunger. Let us hope, for 

the honour of humanity, that a good deal in this imperfect 

relation may be exaggerated. 

The Biadjoos are unacquainted with polygamy. When a 

man wifhes to feparate from his wife in confequence of her 

having been guilty of fome crime, he retains her clothes and 

ornaments, and caufes her to pay befides a fine amounting 

to about thirty rials. After this, each party may again marry. 

Thefe people acknowledge the fultan of Banjer as their fo- 

vereign, and pay him yearly a fmall tribute in gold dull of 

the value of twenty rials. 
The principal part of our information refpe&ing thefe 

people was obtained from a Mr. Palm, who made a journey 

from Pontiana to Landac in the year 1779 on bufmefs of the 

Dutch Ead India company, and who, on this occafion, pe¬ 

netrated a confiderable way into the country. At Landac 

he paid a vifit to the gold and diamond mines, and on his 

return had the good fortune to get into his poffeffion an 

orang outang of the larged kind, which is properly a native 

of this i(land. As this animal has been defcribed in the 

Tranfa&ions of the Society for promoting the Arts and 

Sciences at Batavia, I (hall fay nothing further of[it *, and 

* For a defeription of this animal from the above Trank £tions, fee the 

Pbilofophical Magazine, Vol. I. p. 225* 

D d % proceed 
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proceed to give the reader fome account of the diamond ail'd 

gold mines. 
In working the diamond mines great care is required to 

examine the ground intended to be dug. The places where 

diamonds are to be found may be known by certain fmall 

flints, generally of a black colour, which lie on the furface, 

and alio by the yellow colour of the ftony foil. The fur eft 

method, however, is to follow the directions of the people 

who refide in the neighbourhood of thefe mines, and to 

whom fuperftition aferibes the fame wonderful power as the 

fo called divining-rod of the Europeans was fuppofed to pof- 

fefs formerly. It is faid that at certain periods of the day, 

fuch as four o’clock in the morning, twelve at noon, and 

four in the afternoon, they have the faculty of feeing the re¬ 

flection or ihining of the diamonds through the earth. Thefe 

mountaineers point out to the diamond-miners a certain fpot 

where they ought to dig; but they receive no payment till it 

actually appears that it contains diamonds. A pit about fix 

feetfquare is then made in the place with a kind of pick-axe, 

for in fuch ftonv ground fhovels and fpades cannot be em¬ 

ployed. The earth when loofened is taken up in bafkets, 

formed into heaps, and afterwards fifted by people, who fit 

in water-pits dug for the purpofe, firft with coarfe and then 

with finer fieves. The remaining faiid is then waflien with 

the water, amidft which the labourers fit and examine it once 

more. If nothing is found, the ftones and earth are thrown 

on one fide; but if any diamonds appear, the overfeer, who 

is always prefent., watches with great care till the good ftones 

are collected and formed into a heap. The workmen receive 

but very moderate pay for their labour. All thofe ftones 

that weigh above five carats muft be immediately delivered 

to the fovereign prince or the fultan. But this law is made 

only for the fimple, as nothing is ealier than to fwallow fuch 

ftones, and in that manner to carry them away. 

The mines are dug, in a perpendicular diredlion, fome- 

times to the depth of ten fathoms. The labourers, however, 

are totally unacquainted with the art of mining, and there¬ 

fore when the leaft difficulty occurs they are entirely at a 

lofs. ft he fides of the pits are prevented from falling in by 

bundles 
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bundles of rice-ftraw and pieces of wood placed in a crofs 

direction ; but fuch accidents often happen, particularly in 

the time of violent ftorms. As they are incapable of freeing 

the pits from water during heavy rains, they are prevented 

from working, and mu ft lufpend their labour till the weather 

becomes dry. The moft productive diamond mines are at 

Ambauwang, beyond Molucco, in the diftridt of Banjer- 

mafiingr, and at Landac and Pontiana. .Betides thefe mines, 

which lie among the mountains, diamonds are fought for 

alfo on the banks of various rivers ; but thofe who follow this 

occupation have fo little fuccefs, that ten or twelve men will 

dig and fearch fometimes a whole month before they find 

diamonds to the value of twenty Spanifli rials. 

In regard to the gold mines, the ignorance of the natives 

refpedting every thing that relates to mining is fo great, that 

little advantage is derived from them, though they are fup- 

pofed to be very rich. In Banjermafftng the gold is found 

at the depth of about three fathoms; the veins properly fo 

called are of a reddifh kind of marl. At Landac the ore is 

found at the depth of about ten feet, and the workmen muft 

dig till they come to a cruft which has almoft the appear¬ 

ance of rotten wood. Until this vein, which is called the 

covering of the mine, he found, there are no hopes of meet¬ 

ing with gold. 

II. Method of preferring Birds and fmall Quadrupeds ly 

means of Ether. By C. Chaptal. , 

rp 
X HIS method of preparing all kinds of animals for ca¬ 

binets'is exceedingly.Ample, audio certain in its effect that 

C. Chaptal never found it to fail in a Angle inftance. It is 

as follows The matter contained in the bowels of the ani¬ 

mal muft he evacuated, either by gradually preffing the body 

towards the rehtum, or by inje&ing fome liquid which may 

remove every thing that ftands in its way. After this opera¬ 

tion, the end of the re&um is to be tied with a thread, and 

ether to be inje&ed, with a proper inftrument, into the body 

through 
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through the mouth or bill; and when the bowels have been 

filled with it, the animal is to be hung up by the head. One 

of the eyes muft then be fcooped out, and the brain extracted : 

after which the head is alfo filled with ether, which muft be 

prevented from efcaping by plugging up the eye-hole. On 

the fecond or third day the injecting of ether is to be repeated, 

and this procefs is to be continued till the animal be com¬ 
pletely dried. 

While the animal is gradually drying, care muft be taken 

to give to the body its proper pofttion, and as foon as it is 

completely defecated it may be put up without further care 

or any other preparation. A tmall female papajay, prepared 

according to tnis method in the year 1782, was loft behind 

the fhelves of a library, and remained there two years with- 

out its lolidity or form being in the leaft changed. This pro¬ 

cefs for preferving animals feems to be attended with con- 

fiderable advantages. C. Touchy, of Montpellier, fays 

C. Chaptal, who has made ornithology his particular ftudy, 

recommended fpirit of wine, a few years ago, for the fame 

purpofe ; but as loon as the fpirit of this liquid has evaporated, 

the remaining aqueous part promotes corruption in a very 

great degree; whereas ether, by its evaporation, carries with 

it not only its own aqueous particles, but thofe alfo which it 

abforbs from the body. Befides, this method neither deftroys 

the form of the animal nor tarnifhes the fplendour of the 

feathers or hair, and is exceedingly cheap: one ounce of ether 

fs in general fufficient for a Imall bird. A large papajay re¬ 

quired only one ounce and a half. As the procefs is attended 

with fo little expence, it may be ufed for animals of a con- 
fiderable fize. * 

C. Chaptal remarks, that in regard to animals which have 

been wounded, and on that account have apertures in their 

bodies which cannot be fhut fo well as the natural apertures, 

the procefs is more difficult, and attended with greater trouble, 

as they are lefs capable of containing the ether. Such ani¬ 

mals, therefore, muft be chofen for preservation as have died 

a natural death, or as have been killed by being ftrangled. 

The procefs will be performed fooner or more (lowly accord- 

<5 ing 
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mg as the weather is more or Ids favourable for drying the 

body. the proeefs of drying might perhaps be a little 

i Shortened by the application of artificial heat. 

The theory of this proeefs, as C. Chaptal thinks, is, that 

the ether, while it evaporates, volatilifes the moifture in the 

animal body, by thefe means effeds a gradual deliccation, 

and thus removes the only caufe of corruption. 

III.. Defcription of a new Injlrument for Trepanning, invented 

fry Mr. John Rodman, Surgeon i?i Paijley. Communi¬ 

cated by the Inventor. 

T HE operation of trepanning mu ft be confidered a very 

important one in furgery, both on account of the dangers 

with which it is often attended, and the ‘beneficial effeds 

which follow the fuccefsful performance of it. The danger 

and accidents which attend this operation arife partly from 

the imperfedion of the inftruments employed, and partly 

from want of dexterity in the operator. 

To manage the inftruments now in ufe for trepanning with 

neatnefs and facility, would require a degree of mechanical 

dexterity which hills to the lot of few furgeons : yet furgeons 

the mod inexperienced, and unaccuftomed to operations of 

any kind, are often neceftarily called upon to perform this 
operation. 

The trepan is allowed by the greater number of furgeons 

to he a dangerous inftrument, and the ufe of the trephine, 

though more generally employed, has been fometimes fol¬ 

lowed by fatal accidents. 

The chief objedion to the more general ufe of the trepan 

feems to arife from the chance of its palling fuddenly in upon 

the brain towards the end of the operation. To avoid fuch 

an accident, the celebrated profelfor of anatomy at Edinburgh 

fays, in his ledures, that it might be as well to begin the 

operation with the trepan, and to finilh it with the trephine. 

But, whichever of thefe inftruments be employed, there is hill 

arilkof the bone being unequally cut: for, if the inftrument 

be held in the fmalleii degree to one fide during the opera- 

tion. 
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lion, the bone at that fide to which it is mod inclined will 

fooneft give way, and confequently the brain may be injured 

before the furgeon is apprifed of it. Such accidents, it is 

well known, have frequently happened. Sometimes, too, 

the centre-pin, from agitation or inattention of the furgeon, 

has been left in the inftrument to the end of the operation, 

and, after paffing through the bone, has perforated the brain. 

Befides thefe, and feveral other obvious objedlions, the 

number of neceffary auxiliary inftruments lufficiently evinces 

the propriety of attempting to Amplify and improve the pre- 

fent mode of operating. 
The manner of perforating the fkuli by the inftruments 

now in ufe is, firft, with the perforator, to make a fmall hole 

in the bone of a fufficient depth to receive the centre-pin of 

the few, then to apply the inftrument, and to continue few- 

ing till the groove is deep enough to preferve the inftrument 

fteadily without the centre-pin : the inftrument then is with¬ 

drawn, and the pin removed by means of the key. The 

furgeon now proceeds to finifh the operation, and, having 

replaced the inftrument, works through the bone with the 

greateft caution, taking care to withdraw and replace the 

inftrument from time to time, in order not only to clear 

away the duft that fills, up the teeth of the law, but to dis¬ 

cover whether the portion of bone to be removed is nearly 

feparated. 
By this way of operating it is evident a confiderable por¬ 

tion of the time is taken up even in preparing for the opera¬ 

tion, befide what is loft during the courfe of it. To fave time 

in this, as in every other operation, muft be confidered as a 
matter of great confequence both to the patient and furgeon. 

With a view to fhow how this may be accompliflied, it will 

be neceffary to mention in what manner the operation may 

be conduced with the inftrument now to be propofed. 

The patient being prepared for the operation, and the in¬ 

ftrument applied, as in the plate, care muft be taken to make 

the fawing-teeth round the whole circumference touch the 

furface of the bone equally. This can eafily be done; for, 

though the inequality of the bones on which the inftrument 

is placed be fuch as to prevent the few from acting on all 
points' 
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points of the circle alike, one or other of the legs may be 

lengthened or fhortened at pleafure, by means of the felting 

icrevvs; and in this manner it may be made to fit exactly. 

The next ftep of the operation is, to cut the pericranium 

with one or two turns of the inftrument, and, if neceffary, 

that portion of the membrane within the circle of the faw 

may be removed with the fingers. The fawing is now begun 

by turning the handle with one hand, and holding the in- 

ftrument firmly with the other. Thus the bone may be 

cut very quickly; and if the furgeon wifh to proceed cau- 

tioufly towards the end of the operation, he may then work 

the inftrument in the manner of the trephine, which can be 

done by grafping the handle with one hand, and fupporting 

the frame as before mentioned. 

The fimplicity of the inftrument, and the mode of ope¬ 

rating with it, will be better underftood by the following 

defcription: 

A, A, the handle, (Plate VII;) B, B, the axle, palling 

through D, the upper part of the frame; and C, the crofsT 

band. E,E,E, the fides of the frame; F,F,F, the feet or 

refts, which Hide in the fides of the frame K, K, K, and are 

faftened with thumb-fcrews £, b; G, the cutting-head, fixed 

on the end of the axle; H, a collar which Hides upon the 

axle, and can be made fail upon it with the thumb-ferew a. 

The Hiding-collar may be ufed with advantage when the 

furgeon is afraid of plunging the head of the inftrument into 

the brain during the operation; for, by fixing it at a certain 

diftance above the crofs-band, it will reft upon it, fooner or 

later, according to the intention of the operator, and prevent 

the inftrument from palling deeper until the collar be Ihifted. 

For this reafon, as well as the fuperiority of the inftrument 

in general to thofe in common ufe, it is particularly recom¬ 

mended to furgeons who may have frequent occafion to per¬ 

form this operation on board a ftfip at fea, 

Ee VOL. VI, IV. 06- 
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IV. Obfervatwns on tbs ’Economical UJe of the Ranunculus 

aquatilis; with Introductory Remarks on the acrimonious 

and poifonous Quality of fome of the Englfh Species of 

that Genus. By Richard Pulteney, M.D.F.R.S. 

and L. S. * 

Both ancient and modern writers on Botany and the 

Materia Medica agree, pretty.uniformly, in attributing to 

many fpecies of the genus Ranunculus a corroflve and poi¬ 

fonous quality. In feveral it abounds in fuch a degree as, 

when applied externally, in a recent hate, to excite vefica- 

lions, and ulceration of the parts, frequently of a malignant 

and gangrenous nature; and, when taken inwardly, to prove 

poifonous and fatal, by inducing vomiting, inflammation of 

the ftomach, with the ufual confequences of acrid poifons. 

Thefe qualities are particularly manifeft in the recent plant, 

while in its higheft vigour before flowering;: and more in- 

tenfely in the germen of the flower itfelf, and in the petals 

of fome. 

The poifonous fpecies, that are indigenous, and common 

in England, are, the Ranunculus Flammula, or Leflfer Spear- 

wort; R. hulhofus, bulbous-rooted Crowfoot; R. acris, up¬ 

right Crowfoot; R. feelerectus, Marfli Crowfoot; R. arvenjisy 

Corn Crowfoot; and the R. aquatilis, or Water Crowfoot, 

according to the report of various authors. Of thefe the 

Flammula, hulhofus, and jceleratus, are judged to be the moil 

acrimonious. 

Before the introduction of Cantharides, the acrid Ranun¬ 

culi were, all in their turn, ufed as vefleatories; and Haller 

tells us f, the R. Flammula is ftillin ufe as fuch in fome parts 

of France, Gilibert allures us $ that the R. hulhofus veficates 

with lefs pain than thrtfies^ and has no efTebt on the urinary 

*' From the Tranfaffions of the Limit?an Society, Vol. V. 

f See the Enumeratio Stirpium and Hi ft or ia Stirpium Helvetia, in 

which much fatisfa£tory information is collected refpe&ing the properties 

of this genus of plants; and for which the author has, with his ufua! 

candour and accuracy, quoted all his authorities, 

t Elantce rarlores Lithuania, No. 331. 

paflages. 
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paiTages. He gives it therefore a decided preference as an 

epifpaftic. Other authors allow thele qualities in the Ra¬ 

nunculi, and that they are quicker than Canthandes in their 

veficating.effect \ but fay, that all thefe advantages are more 

than balanced by the greater uncertainty of their action on 

the fkin, and their frequently leaving ill-conditioned ulcers, 

of which Murray and other writers have recorded in fiances*. 

Nevertheless, the Ranunculi were employed in local fpaf- 

moclic complaints and in fixed pains, and not unfrequently 

in cataplafms to the wrifts in intermitting fevers. Crowfoot 

is known alfo to have been one of the ingredients in Plum 
ket’s epithem for cancers. 

The acrimony of thefe plants is, however, of fo volatile a 

nature, that, even in the mold virulent, ^ is wholly diflipated 

in drying • fo that, m the form of hay, they appear to be 

harmlcfs, and nutritive to cattle. It is alfo inftantly expelled 

in deception, probably in all the fpecies ; at leaft, Murray in¬ 

forms us, that the fhepherds of Morlachia eat even the R,fee- 

leratus, as a culinary plant, after boiling it: the R. aurico- 

mus, and, as feveral authors affine us, the R. repens, are fo 

deftitute of acrimony as to be wholly inoffenfive, and even 

worthy of a place among oleraeeous plants. > 

The Ranunculi give out this quality wholly in diftillation: 

the water of the R. feeleratus, by the experiments of Tile- 

bein, as recorded in the fecond volume of the Chemical An¬ 

nals, is acrimonious in an intenfe degree, and, when cold, 

depofits cryftals which are fcarcely foluble in any menftrirum, 

and are of an inflammable nature f. The diftilled water of 

the R. Flammula, or Leffer Spearwort, as we are informed 

by Dr. Withering, is an emetic more inftantaneous, and lefs 

offenfive during its abtion, than wrhite vitriol; and, as if Na¬ 

ture had furnifhed an antidote to poifon from among poifons 

of its own tribe, is to be preferred in promoting the inftant 

expul (ion of deleterious fubftances from the flomach. 

In the experiments of the Ran Suecus, even in the im¬ 

proved edition by Schreber, after the obfgrvations and re¬ 

newed trials of Kalm, Gadd, Bergius, and Laftbohm, made 

upon horned cattle, goats, fheep, horfes, and fwine, all the 

’ * Apparat. Med;cam. iii. 87. f Page 313. 

, E e % fpecies 
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fpecies of Ranunculi, with which trials were made, .except 

the R. auricomusy were rejected by the horned cattle; and it 

is well known, that while our meadows and paftures are 

eaten bare of other vegetables, the R. acris and R. hulbofus, 

which are but too plentiful, are left untouched : neither do 

cattle willingly eat the R. repens, although it is not wholly 

rejected by horfes, fheep, and goats. 

The R. Flammula, according to the above experiments* 

wras eaten only by horfes, to which animal it is there faid to 

be very grateful; whereas the R. auricomus., eaten by all the 

reft, (except that fwine choofe only the roots,) was rejedled 

by horfes. The R. fceleratus, which is fuppofed to be the 

Herha Sardonia of Diofcorides, was touched by goats alone; 

the R. bulbojus only by the latter, though it is well known 

in England that hogs are fond of the roots. The R. acris 

was eaten by fheep and goats; l^t the R. aquatilis is re¬ 

corded as the only one rejedled by all the five fpecies of ani¬ 

mals on which thefe trials were made. It does not appear 

by either edition of the Pan Suecus, that any trials were 

made with R. arvenjis ; and though horned cattle and horfes 

will eat this fpecies greedily, (although not without fubfe- 

quent injury,) yet it is known to have been highly delete¬ 

rious to fheep. A notable inftance of this occurred in Pied¬ 

mont in the year 178(5* where a number of thefe animals 

died, as- it was at hr ft fuppofed, of an epidemical difeafe; but 

fubfequent examination difcovered that this deftrudtion was 

owing to the Ranunculus arvenjis. The biftory of this acci¬ 

dent is csrcumftantially related in the Memoirs of the Royal 

Academy of Turin, by M. Brugnon *. The herb grows lux¬ 

uriantly In Piedmont, and the fheep fed with much eagernefs 

upon it. The effedts here mentioned were not immediate, 

but progreffive; and M. Rrugnon, on further inveftigation, 

was convinced they were principally owing to the roots of 

the plant; ftnce, by experiments purpofely made on dogs, 

thefe animals were almoft inftantly killed by them. * On 

the diftedtion of the fheep, all the fpur concodtive organs 

were found affedted with eryfipelatous and gangrenous fpots; 

* Memoires de l’Academic Royale des Sciences, Annees 1788—1789, 
Pur in. 4to. x^go. 

but 
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but more particularly the abomafum, which he found much 

more deeply ulcerated than the others; and the mi (chief had 

extended into the fmaller inteftines. 

The avidity with which fheep, horfes, and cows, eat the 

Ranunculus arvenjls, is, as M. Brugnon juftly obferves, an 

exception to the commonly received maxim, that herbivorous 

animals are, by inftinct, led to rejebt whatever is noxious. 

W e fee frequently that hunger will impel our domefticated 

cattle, efpecially on being frit turned to grafs in the fpring,. 

to eat aim oft all vegetables promifeuoufly. Some of our 

farmers are aware of the effects of Crowfoot,, of which the 

jR. acris and R.%bulbofus are fo common in our paftures, and 

by which the mouths of their cattle are frequently inflamed 

and bliftered ; and doubtlefs the effects often extend much 

further, and fometimes prove fatal. There can be little 

doubt of the fame deftruHive confequences from other poi- 

fonous plants, in cafes where the caufe is little fufpedtcd, 

M. Krapf, who inftituted a fet of experiments wholly con¬ 

fined to this genus of plants attributes to the R. aquatilis 

the deleterious .qualities belonging to the others; abler ving, 

that it will veficate the fkin, but is flower in its operation 

than the R. bulbofus and R. feeleratus. Bifuop Gunnerus 

alfo, in his Flora Norvegica f, tells us, that this fpecies is 

not lefs noxious to cattle than the R. fceleratus ; that even 

the goat, an animal lefs nice in the feledtion of its food than 

the others, leaves it wholly untouched. 

It is wellJcnown to botanifts, that the Ranunculus aqua- 

tills of Linnreus comprehends four fpecies of the older writers ; 

and even Haller, and fome more modern authors, ftill keep 

them feparate : among whom, the late proieftbr Sibthorp, in 

his Flora Oxonienfis, enumerates them diftinftly, under the 

names of, I. R. heterophyllus, or R. aquatilis Ger. em. 829. 

Ray Syn. 249. 2. R. aquatilis, or R. aquatilis omnino te- 

nuifolius J. B. iii. 781. Ray Syn. 249. 3. R. circinatus, 

R. aquaticus albus, circinatis tenuifiime divifis foliis, floribus 

ex alis longis pediculis innixis Pluk. aim. 311. t. 35* 2. Ray 

* C. Krapf, Experimenta dc nonnullorum Ranunculorum venenata 

^ualitate, horum externo et interno ufu. Vienna 5766. Syo. 0. 101.■ 
f No. 646, 

* ^ ' jr -i 

USynm 



$T4 Economical Ufe of the Ranunculus aquatilis. 

Syw. 249. and 4. id fiuviatilis, or Ranunculo five Pofyan- 

themo aquatili albo affine. Millefolium maratriphyllum fiui- 

tans. J. 13. iii. 'Without entering here into any dif- 

quifition relative to thefe diftindions of the fpecies, I fhall 

come to the ultimate object of thefe obfervations, by re¬ 

marking, that I was lately witnefs to a fad, with refped 

to the Ranunculus aquatilis fuviatilis, which, after what I 

recollected of the character of the plant, fomewhat furprifed 

me, while it fufficiently proved, not merely the innoxious 

quality of this plant, but that it is nutritive to cattle, and 

capable of being converted to ufeful purpofes in agricultural 

economy. Unlefs theie varieties of the R. aquatilis Linn, 

be endowed with different properties, it is a proof that the 

experiments on this plant were not made with fufficient ac¬ 

curacy, or difcrimination of the varieties; not fufficiently re¬ 

peated on different individuals of the fame fpecies of animals ; 

or, that in different countries or fituations it is divefted of its 

virulence. In the prefent infiance, it is probable, the plant 

is rendered inert as a poifon, by growing in the water; al¬ 

though in certain other mftances, moifture is thought to 

heighten the deleterious property of vegetables, efpecially in 
the umbelliferous tribe. 

1 lie fact that 1 have alluded to is, that 111 the neighbour¬ 

hood of Ringwood, on the borders of the Avon, which affords 

this vegetable in great abundance all the year, fome of the 

cottagers fuftain their cows, and even horfes, almofi: wholly 

by this plant 3 fince the remaining part of their food is no¬ 

thing more than a fcanty pittance they get on the adjacent 

heath, which affords little more than Ling, Lichen, Bog- 

mofs or Sphagnum, Sec. It is -ufual to employ a man to 

colled a quantity for the day every morning, and bring it 

in the boat to the edge of the water, from which the cows, 

in the inftance I faw, flood eating it with great avidity. I 

was indeed informed they reliffied it fo highly, that it was 

unfafe to allow them more than a certain quantity; I think 

between twenty-five and thirty pounds each, daily ; but with 

variation according to circumftances. The cows I faw were 

apparently not in a mean condition, and gave a fufficient 

quantity of good milk. I was told by the perfon whofe cattle 

7 were 
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were feeding on it, that he kept five cows and one horfe fo 
- entirely by this plant, and what the heath afforded, that they 

had not confumed more than half a ton of hay throughout 
the whole year; none being ufed, except when the river is 
frozen over. I examined the whole parcel, on which four 
cows were feeding, in the beginning of March, and found the 
whole confifted, exclusively, of the Ranunculus JluviatiliSy 

without any mixture of the Potamogeton, Career, Sparganium, 
or other aquatic plants. In fummer, however, it can fcarcely 
be avoided but that there mult be a mixture of fome of thefe ; 
but other plants are not chofen. K 

This account, was confirmed to hie by different perfons; 
by whom 1 was further informed, that hogs are alfo fed with 
the fame plant, on which they improve fo well, that it is not 
neceffary to allow them other fuftenance till it is proper to 
put them up to fatten. 

This relation, while it fhowrs how carefully experiments 
Should be conduced before a decifive judgment on the powers 
of any reputedly poifonous vegetable can be formed, may in¬ 
duce fuch as were unacquainted with this fa£t to adopt the 
ufe of this plant in fimilar fituations, fince it is one of the 
moft frequent in many rivers of this kingdom. The applica¬ 
tion of it to thefe ufeful purpofes will alfo anfwer a fecondaiy 
good—of tending to clear the ft reams of what is otherwife 
confidered as a noxious weed; fince, by its abundance in 
fummer, it is frequently feen to choke up the rivers more 
than any other plant, and, from flight falls of rain, contri¬ 
butes much to the overflowing of meadows in hay-time. 

V • Defer ip turn of the Mus Burfarlus, from a Drawing com- 
municated by Major-General Thomas Davies, F. R. S. & 
L.S. By George Shaw, M.D. F.R.S. F>P.L.S.* 

The Mus burfarius belongs to a particular divifion in 
the genus, containing fuch fpecies as are furnifhed with 
cheek-pouches for the temporary reception of their food. 
It feems not to have been yet deferibed, or at leaf! not fo 

* From the Tranfaftions of the Li mice an Society, Vol. V. 
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diftin&ly as to be eafily afcertained. It approaches however 

to one or two fpecies mentioned by Dr. Pallas, Mr. Pennant, 

and others: but differs iii fize, being much larger, as well as 

in the appearance of the fore-feet, which have claws differ¬ 

ently formed from any of the pouched fpecies hitherto de¬ 

fer i bed. 
In order to fecure its knowledge among naturalifls, it may 

be proper to form for it a fpecific charadler, viz. 

Mus cinereus, caudd tereti brevi fubnudd, gents faccatis, 

nngutbus galmarum maximis foffbriis. 

Affi-coloured rat, with fhort, round, nearly naked tail, 

pouched cheeks, and the claws of the fore-feet very 

large, formed for burrowing in the ground. 

The cheek-pouches are far larger, in proportion to the 

animal, than in any other of this tribe, and therefore have 

given occafion for the fpecific name. (Plate VIII.) 

This quadruped was taken by fome Indian hunters in the 

upper parts of Interior Canada, and fent down to Quebec. 

It is now in the poffeffion of Governor Prefcot. 

VI. On the Analyjis of Azof: an Extract of a Letter from 

Dr. Girtanner to Dr. Van Mons of BruJJels*. 

I Gottingen, Dec. zb, 1799. 

HAVE been travelling during the greater part of the 

fummer for the reftoration of my health. I fpent fome time 

In Swifferland, where I met with one of my old friends, an 

excellent chemift. We repeated, amidfl the thunder of can¬ 

non, a great number of the experiments I had made on the 

analyfis of azot; and I can now prove that this fubftance is 

a compound body. The experiments of Wiegleb and Wurzer 

are true, whatever the Dutch chemifts may fay to the con¬ 

trary ; but thefe experiments, as you may readily conceive, 

prove nothing againft the theory of Lavoifier. I have written 

a memoir in French on the analyfis of azot, which I fliould 

fend you to be inferted in the Annales, were I certain that it 

would not be loft bv the wray. 

I am now publifhing the third edition of my Principles of - 
1 , I 

* From the Annales dc Chimie, No. 99. 
the 
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the Antiphlogiftic Chemillry, in which you will find new 

ideas on the acidifiable bale of the marine acid. I am cer¬ 

tain it is hydrogen \ but the acid contains much lefs oxygen 

than water. 

That I may not leave your curiolity ungratified in regard 

to the analylis of azot, I muft tell you, that it is compofed 

of hydrogen and oxygen in the proportion of o"2i of the- 

former, and 0*79 of the latter *: it is nothing elfe, therefore, 

than ,an oxyd of hydrogen. All our eudiometry is falfe, fince 

azot is a production of our eudiometric analylis, and did not 

exifl in the air before the experiment. Alumine or argilla¬ 

ceous earth is the fubfiance molt proper for changing atmo- 

fpheric air into azotic gas. This is the principle on which 

the production of faltpetre, fo much fought after in France 

at the commencement of the war, depends, and which is 

now difcovered by my experiments. 

Hydrogen gas may be transformed into azotic gas by re- 

fpiration: the oxygen gas, a part of which is always con- 

denfed in- the lungs, joins itfelf to the hydrogen, and changes 

it into azot. The fame converlion may be effected, and in a 

much more fenlible manner, by bringing hydrogen gas into 

contaCt with moiftened argil. 

VII. Pefcription of the Method employed at Aflracan for 

making grained Parchment or Shagreen. By Profeffor 

Pallas. 
\ 

The procels for preparing fhagreen is a very old oriental 

invention, not praCtifed in Europe, and which, as far as I 

know, has never yet been defcribed; though Bafil Valentin f 

* In our laft we announced this difcovery of Dr. Girtanner, and gave 

Dr. Van Mons’s letter to C. Delametherie upon the fubjedt, by which the 

proportions were hated to be hydrogen 93, and oxygen 7. We are in¬ 

clined to think the prefent is the refult obtained by later experiments, as 

the former was copied from the Journal de Pbyfique for Nivofe, which 

anfwers to the end of December and 21 days of January. Edit. ✓ 
t See M, B. Valentini Mufeum Mufeorum oder VeUjl'dndige Schaubiibne 

slier materiallien und fpecereyea, p. 439* 
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Is pretty right in what he fays of it in general. It is one of 

thofe arts of the Eaft, which, like that of the Turkey dye for 

cotton, the preparation of Ruffia leather, ifinglafs, have 

remained unknown and unemployed,not becaufe they are kept 

fecrets, but becaufe none of the European travellers ever took 

the trouble to learn them, and becaufe the materials ufed are 

not fo common and fo cheap in Europe. It may be of fome 

utilitv, therefore, if I here give a circumftantial defcription 

of this art as it is pradtifed at Aftracan by the Tartars and 

Armenians, efpecially as the method of thefe people is per¬ 

fectly fimilar to that ufed in Turkey, Perfia, and various parts 

of Bucharia, and as the fhagreen-makers of Aftracan ac¬ 

knowledge that they obtained the procefs originally from 

Perfta. 

All kinds of horfes" or afies* fkin, which have been drefted 

in fuch a manner as to appear grained, are by the Tartars 

nailed fauwer, by the Perfians fogre, and by the Turks fagri, 

from which the Europeans have made fhagreen or chagrin, 

The Tartars who refide at Aftracan, with a few of the Ar¬ 

menians of that city, are the only people in the Ruffian em¬ 

pire acquainted with the art of making fhagreen. Thofe who 

follow this occupation not only gain confiderabje profit by 

the fale of their production to the Tartars of Cuban, Aftra¬ 

can, and Cafan, who ornament with it their Turkey leather 

boots, flippers, and other articles made of leather; but they 

derive yonfiderable advantage from the great fale of horfes> 

hides, which have undergone no other procefs than that of 

being fcraped clean, and of which feveral thoufands are an¬ 

nually exported, at the rate of from 75 to 85 roubles per hun¬ 

dred, to Perfia, where there is a fcarcity of fuch hides, and 

from which the greater part of the fhagreen manufactured in 

that country is prepared. The hind part only of the hide, 

however, which is cut out in the form of a crefcent about a 

Ruffian ell and a half in length acrofs the loins, and a ftrort 

ell ir> breadth along the back, can properly be employed for 

fhagreen. The remaining part, as is proved by experience, 

i* improper for that purpofe, and is therefore rejected. 

The preparation of the fkins, after being cut into the above 

forrn^ isf as followsThey are depofitecl in a tub filled with 

pur§ 
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pure water, and fuffered to remain there for feveral days, till 

they are thoroughly foaked, and the hair has dropped off* 

They are then taken from the tub, one by one, extended on 

boards placed in an oblique direction againft a wall, the cor¬ 

ners of them, which reach beyond the edges of the board, 

being made fall, and the hair with the epidermis is then 

fcraped off with a blunt iron fcraper called urak. The fkins 

thus cleaned are again put in pure water to foak. When all 

the fkins have undergone this part of the procefs, they are 

taken from the water a fecond time, fpread out one after the 

other as before, and the flefli fide is fcraped with the fame 

kind of inftrument. They are carefully cleaned alfo on 

the hair fide, fo that nothing remains but the pure fibrous 

tiffue, which ferves for making parchment, confiding of coats 

of white medullary fibres, and which has a refemblance to a 

(wine’s bladder foftened in water. 

After this preparation, the workmen take a certain kind 

of frames called pdlzi, made of a flraight anda femi-circular 

piece of wood, having nearly the fame form as the fkins. On 

thefe the fkins are extended in as fmooth and even a manner 

as poffible by means of cords; and during the operation of 

extending them they are feveral times befprinkled with 

water, that no part of them may be dry, and oceafion an 

unequal tenfion. After they have been all extended on the 

frames, they are again ipoiftened, and carried into the houfe, 

where the frames are depofited clofe to each other on the 

floor with the flefli fide of the fkin next the ground. The 

upper fide is then thickly beflrewed with the black exceed¬ 

ingly fmooth and hard feeds of a kind of goofe-foot, (cheno- 

podium album*) which the Tartars call alabuta, and which 

grows in abundance, to about the height of a man, near the 

gardens and farms on the fouth fide of the Volga; and that 

they may make a ftrong impreflion on the fkins, a piece of felt 

is fpread over them, and the feeds are trod down with the feet, 

by which means they are deeply imprinted into the foft fkins. 

* This chenopodium is ofren ufed as food by the German colonifts on 

the Volga, on account of the frequent failure of their crops. They employ 

it either as a fublhtute for greens, or pound the feeds, and, with the ad¬ 

dition of a little meal, form them into bread. 

F f 5 The 
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The frames, without fhaking the feeds, are then carried out 

into the open air, and placed in a reclining pofition apainft a. 

wall to dry, the fide covered with the feeds being next the 

wall, in order that it may be fheltered from the fun. In this 

ftate the fkins mu ft be left feveral days to dry in the fun, 

until no appearance of moifture is obferved in them; when 

they are fit to be taken from the frames. When the im~ 

preffed feeds are beat off from the hair fide, it appears full of 

indentations or inequalities, and has acquired that impreftion 

which is to produce the grain of the fhagreen, after the fkins 

have been fubje&ed to the laft fmoothing or fcraping, and 

have been dipped in a ley, which will be mentioned here¬ 

after, before they receive the dye. 

The operation of fmoothing is performed on an inclined 

bench or board, which is furnifhed with an iron hook, and 

is covered with thick felt or {beep’s wool, on which the dry 

fkin may gently reft. The {kin is fufpended in the middle of 

the bench or board to its iron hook, by means of one of the 

holes made in the edge of the fkin for extending it in its 

frame as before mentioned; and a cord, having at its extre¬ 

mity a ftone or a weight, is attached to each end of the fkin, 

to keep it in its pofition while under the hands of the work¬ 

man. It is then fubjeCted to the operation of fmoothing and 

leraping by means of two different inftruments. The firft 

ufed for this purpofe, called by the Tartars tokar, is a piece 

of {harp iron bent like a hook, with which the furface of the 

fliagreen iS pretty clofely fcraped to remove all the projecting 

inequalities. This operation, on account of the corneous 

hardnefs of the dry {kin, is attended with fome difficulty; 

and great caution is at the fame time required that too much 

of the impreftion of the alahuta feed be not deftroyed, which 

might be the cafe if the iron were kept too fharp. As the 

iron, however, is pretty blunt, which oecafions inequalities 

on the fhagreen, this inconvenience muff afterwards be re¬ 

medied by means of a fharp fcraping-iron or urak, by w'hich 

the furface acquires a perfeCt uniformity, and only faint im- 

preffions of the alahuta feed then remain, and iuch as the 

workman willies. After all thefe operations, the fhagreen is 

again put info water, partly to make it pliable, and partly to 

raife 
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raife the grain. As the feeds occafion indentations in the 

fur face of the fkin, the intermediate fpaces, by the operations 

of fmoothing and fcraping, lofe fome part of their projecting 

fubftance; but the points which have been deprefled, and 

which have loft none of their fubftance, now fwell up above 

the fcraped parts, and thus form the gram of the fhagreen. 

To produce this effect, the fkins are left to foak in water for 

twenty-four hours; after which they are immerfed feveral 

times in a ftrong warm ley, obtained, by boiling, from a 

ftrong alkaline earth named fchora, which is found in great 

abundance in the neighbourhood of Aftracan. When the 

fkins have been taken from this ley, they are piled up, while 

warm, on each other, and fuffered to remain in that ftate 

feveral hours; by which means they fwell, and become foft. 

They are then left twenty-four hours in a moderately ftrong 

pickle of common fait, which renders them exceedingly white 

and beautiful, and fit for receiving any colour. The colour 

moft ufual for thefe fkins is a fea-green; but old experienced 

workmen can dye them blue, red, or black, and even make 
white fhagreen. 

For the green colour nothing is neceflary but filings of 

copper and fal-ammoniac. Sal-ammoniac is diflolved in 

water till the water is completely faturated; and the fhagreen 

fkins, ftill moift, after being taken from the pickle, are 

wafhed over with the folution on the ungrained flefh fide, 

and when well moiftened a thick layer of copper filings is 

ftrewed over them : the fkins are then folded double, fo that 

the fide covered with the filings is innermoft. Each fkin is 

then rolled up in a piece of felt; the rolls are all ranged 

together in proper order, and they are prefled - down in an 

uniform manner by fome heavy bodies placed over them, 

under which they remain twenty-four hours. During that 

period the folution of fal-ammoniac diflolves a quantity of 

the cupreous particles fufficient to penetrate the fkin and to 

give it a fea-green colour. If the firft application be not 

fufficient, the procefs is repeated in the fame manner; after 

which the fkins are fpread out and dried. 

For the blue dye, indigo is ufed. About two pounds of it, 

reduced to a fine powder, are put into a kettle; cold water is 

poured 
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poured over it, and the mixture is ftirred round till the co- 

lour begins to be diflblved. Five pounds of pounded alakary 

which is a kind of barilla or crude foda, prepared by the Ar¬ 

menians and Calmucs, is then diflblved in it, with two pounds 

of lime * and a pound of pure honey, and the whole is kept 

leveral days in the fun, and during that time frequently ftirred 

round. The ikins intended to be dyed blue muft be moiftened 

only in the natrous ley fchora, but not in the fait brine. 

When ftill moift, they are folded up and fewed together at 

the edge, the flefti fide being innermoft, and the fhagreened 

hair fide outwards 5 after which they are dipped three times 

in the remains of an exhaufted kettle of the fame dye, the 

fuperfluous dye being each time exprefled; and after this 

proeefs they are dipped in the frefti dye prepared as above, 

which muft not be4exprefied. The {kins are then hung up 

in the {hade to dry 5 after which they are cleaned and paired 

at the edges. 
For black fthagreen, gall-nuts and vitriol are employed in 

the following mannerThe Ikins, moift from the pickle, 

are thickly beftrewed with finely pulverifed gall-nuts. They 

are then folded together, and laid over each other for twenty- 

four hours. A new ley, of bitter faline earth or fchora, is in 

the mean time prepared, and poured hot into fmall troughs. 

In this ley each fkin is feveral times dipped; after which 

they are again beftrewed with pounded gall-nuts, and placed 

in heaps for a certain period, that the galls may thoroughly 

penetrate them, and they are dried and beat, to free them 

from the duft of the galls. When this is done, they are rubbed 

over, on the fiiagreen fide, with melted flieep’s tallow, and 

expofed a little in the fun, that they may imbibe the greafe. 

The fliagreen-makers are accuftomed alfo to roll up each 

fkin feparately, and to prefs or fqueeze it with their hands 

againft fome hard fubftance, in order to promote ihe abforp- 

tion of the tallow. The fuperfluous particles are removed by 

means of a blunt wooden fcraper (urak); and when this pro- 

cefs is finiftied, and the (kins have lain fome time, a fufti- 

* Q^ick-lime is probably meant here, which, by taking up the carbonic 

acid of the alkali, and thereby rendering it cauftic, will enable it to efleit 

a mechanical folution, or rather an impalpable comminution, of the indigo. 

Edit. 
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C;ent quantity of vitriol of 'iron is diffolvecl in water, with, 

which the fhagreen is moiftened on both fides, and by this 

operation it acquires a beautiful black dye. It is then dreffed 

at the edges, and in other places where there are any ble¬ 
nt ifhes. 

To obtain white fhagreen, the fkins mull firft be moiftened, 

on the fhagreen fide, with a ftrong folution of alum. When 

the fkin has imbibed this liquor, it is daubed over on both 

Tides with a pafte made of flour, which is fuftered to dry. 

The pafte is then wafhed off with alum-water, and the fkin 

is placed in the fun till it is completely dry. As foon as it 

is dry, it is gently befmeared with pure melted fheep’s tal¬ 

low, which it is fuffered to imbibe in the fun'; and, to pro¬ 

mote the effect, it is prefled and worked with the hands. 

The fkins are then faftened in fucceflion to the before-men¬ 

tioned bench, where warm water is poured over them, and 

the fuperfluous fat is fcraped off with a blunt wooden inftru- 

ment. In the laft operation the warm water is of great fer- 

vice. In this manner fhagreen perfe&ly white is obtained, 

and nothing remains but to pair the edges and drefs it. 

But this white fhagreen is not intended fo much for re¬ 

maining in that ftate as for receiving a dark red dye, becaufe, 

by the above previous procefs, the colour becomes much 

more perfect. The fkins deftined for a red colour muft not 

be immerfed firft in ley of bitter fait earth (fchora), and then 

m pickle, but, after they have been whitened, muft be left 

to foak in the pickle for twenty-four hours. The dye is pre¬ 

pared from cochineal, which the Tartars call hirmitz. About 

a pound of the dried herb tfchagann, which grows in great 

abundance in the neighbourhood of Aftracan, and is a kind 

of foda-plant or kali, [falfola ericoides*,) is boiled a full 

hour in a kettle containing about four common pailfulls of 

water; by which means the water acquires a greenifh co- 

, * The beautiful red Turkey leather is dyed with cochineal prepared 

3n the fame manner. Profeffor Gmelin junior, in the fecond part of his 

Travels through Ruftia, explains the herb tfchagann by artemfia annua, 

having doubtlefs been deceived by the appearance the plant acquires after 

»t has been dried. Befides, this artemifia is found only in the middle of 

£hWia, and never on the weft fide of the Irtifch. 
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lour. The herb is then taken out, and about half a pound of 

pounded cochineal is put into the kettle, and the liquor is 

left to boil a full hour, care being taken to ftir it that it may 

not run over* About 15 or 20 drams of a fubftance which 

the dyers call Inter (orchilla) is added, and when the liquor 

has been boiled for fome time longer the kettle is removed 

from the fire. The fkins taken from the pickle are then 

placed over each other in troughs, and the dye-liquor is 

poured over them four different times, and rubbed into them 

with the hands, that the colour may be equally imbibed and 

diffufed. The liquor each time is expreffed ; after which they 

are fit for being dried. Skins prepared in this manner are 

fold at a much dearer rate than any of the other kinds. 

VIII. On that Difeafe peculiar to Poland and fome of the 

neighbouring Countries, called the Plica Polonica. 

r~p 
A HE celebrated Profeffor Brera, who refided in Poland 

during the fummer of the year 1795, and who had a good 

opportunity of making obfervations on this lingular difeafe 

in the country to which it is peculiar, has publifhed the fol¬ 

lowing account of it:—“ Under the term plica polonica is 

underftood a difeafe by which the hair on the head and other 

parts of the body fwells, becomes matted together, and forms 

hard knots, and, on being touched, occafions the mod acute 

pain. The patient at the fame time is feized with a kind of 

nervous fever, and the functions of the brain are deranged. 

This difeafe prevails throughout all Poland; but it feems to 

be more peculiar to Lithuania, where the inhabitants, of every 

age and condition, are, fooner or later, attacked by it. Some¬ 

times it is found among the wild animals, but oftener among 

the domeftic, and mo ft frequently among horfes. In Lower 

Hungary, the Bannat, Croatia, and Sclavonia, there is at 

prefent a ftmilar difeafe, from which foreigners who reftde 

long in thofe countries fuffer more than the natives. 

5C The fymptoms of this dreadful malady in general are, 

deep difturbed by terrible dreams, a fudden depreffion of 

the fpirits, and a loathing of every kind of food. A few 
days 
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'days after, gouty pains are felt, fotnetimes in the arms, and 

fornetimes in the knees. The difeafe then more and more 

manifefts itfelf, accompanied with a fever, at firft of a doubt¬ 

ful nature, but which commonly exhibits a nervous charac¬ 

ter, the affections of which ftill increafe. The phyficians, in 

thofe countries where this difeafe prevails, often treat it in an 

improper manner, and wafle the time in the application of 

palliatives. The pains, uneafinefs, and other affeCtions, are* 

however, fornetimes leffened by the common mode of treat¬ 

ment, and the patient often recovers in fome meafure his 

appetite, and might'entertain hopes of a cure, did not a 

Olivering of the whole body, and a ftronger or weaker heat 

which follows, with violent pains and an uncommon heavi- 

nefs, remind him too much of the lurking evil. Uncertain 

refpeCting the event, he wanders about for feveral months, 

and, inftead of health, the difeafe returns with more violence 

than ever. The pains in the limbs become more acute, the 

itching in the arms greater, and the patient remains confined 

to his bed. The hair begins gradually to fwell, and to be¬ 

come clammy, and a fixed pain takes place above the focket 

of the eye, and gradually extends over the whole forehead. 

The functions of the brain begin to be deranged; all objects 

feem to the patient to have an appearance different from what 

they ufually have; and he is frequently feized with fits of gid- 

dinefs, and even blindnefs. He is at the fame time tormented 

with intolerable thirft, and experiences a violent fenfation of 

burning in the throat, and over the whole {kin. The urine 

is commonly turbid, almoft of a coffee-brown colour, and 

gives a dark fediment. The body is coftive. 

Under thefe circumftances the difeafe increafes, and it 

then becomes high time to apply means for leffening, or ra¬ 

ther removing, if poffible, thofe affections which threaten the 

life of the patient. This is the critical period for bringing 

the difeafe, as the Polifh phyficians fay, to maturity. When 

this is accomplifhed, the patient will be paft all danger. The 

fureft means of effecting this end is, to endeavour to excite 

perfpiration ; for which purpofe the warm bath, ftrengthened 

with a decoCtion of aromatic or other herbs according to 

Vol.VI. Gg circiim- 
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circumftances, and which the patient ought to ufe every day,i3 

to be recommended. At other times., the body mu ft often be 

rubbed with flannel, in order to maintain a determination of 

the juices towards the fldn. Diluent medicines, fuch as 

the extract of bitters, foap, hemlock, and mercurius dulcis if 

no fcorbutic diathefis exifts, are to be adminiftered internally. 

It has been confirmed by repeated experiments, that ftrong 

perfpiration, often continued, for feveral days, is the confe- 

quence of this treatment. The matter perfpired is in general 

exceedingly clammy, and has a naufeous foetid fmell. In 

eonfequence of this perfpiration the morbid affections gra¬ 

dually difappear, the patient feels himfelf lighter, and might 

imagine himfelf quite well, were he not obliged to drag about 

a heavy load of filthy matted hair, filled with a multitude of 

final! worms By cutting off the hair, the patient would be 

expofed to the utmoft danger: the confequences are, blind- 

nefs, incurable convulfions, and often death. There is an 

inftanee of a lady, who, after having been almoft cured, died 

fuddenly on attempting to draw a comb, even with the utmoft 

gentlenefs, through her hair. The beft method is, to bear 

the inconvenience with patience for three or four years. At 

the favourable period when the hair begins to be difengaged, 

at which time the young hair is feen fpringing up, the follow¬ 

ing rules are to be obferved :—A place is to be fought for in 

the head where the matted hair is loofe and raifed up: into this 

place the finger muft be thruft, and the operator muft endea¬ 

vour, but without ufing force, to loofen it every where around ; 

and this procefs muft be daily repeated, fometimes in one place 

and fometimes in another. The hair which has been com¬ 

pletely difengaged is then to be cut with great caution. After 

this operation, fhould the pain in the orbit of the eye return, 

and if giddinefs, accompanied with convulfive movements in 

the arms, fhould take place, the operation of difengaging the 

hair muft be fufpended, and bathing be refumed. By thefe 

means the affections not only difappear, but the remaining, 

clotted hair often becomes loofened of itfelf. In this difeafe 

* The ufe of hair-powder, it is faid, was firft introduced for the pur- 

?°ft °f concealing the deformity occafioned by this difeafe. Edit. 
the 



On the Ammoniure and Acid of Cobalt. 227 

the hair often fwells in fuch a manner that blood iflues from 

it when cut.” 
Dr. Brera is of opinion, that this terrible difeafe is not to 

be afcribed, as fome believe, to the dirtinefs of the people in 
Poland, 

IX. On the Ammoniure of Cobalt, and an Acid contained in 

the Grey Oxyd of that Metal known under the Name oj 

Zaffar. By L. Brugnatelli* *. 

T HE metallic ammoniums have for fome time pail en¬ 
gaged my attention. Thefe compounds refult from a che¬ 
mical combination of ammonia with metals. Hitherto they 
have been little examined, that of copper excepted, notwith- 
ftanding their chara&eriftic properties, which diftinguifh them 
from other bodies. The ammoniure, which firft became the 
object of my refearches, was that of cobalt f. The parti¬ 
cularities which it prefented are as follows:— 

1. I had feveral times obferved that the precipitate, formed 
by ammonia in a folution of the nitrat of cobalt, was re-dif- 
folved in that alkali. I collefted fome of it on a filter, 
and waflied and dried it. On half an ounce of this precipitate, 
which was of a dark colour, 1 poured two ounces of liquid 
ammonia, flopped the bottle, and left it at reft. The tem¬ 
perature of the atmofphere was 20° above zero of Reaumur. 
At the end of twenty-four hours the alkali had aflumed a. 
dark-red colour X, and the precipitate was entirely diflolved. 
I thought I had formed a pure ammoniure, but I endeavoured 
to procure a larger quantity by other means. 

2. I tried to diffolve fmalt or blue cobalt in cauftic am¬ 
monia, but without fuccefs, even when long digeftion was 

* From the Annates de Chimie, No. 9?. 

f I have fince examined the ammoniures of mercury, ziric, copper, 

and arfenic. 

+ Bergman had obferved only that ammonia affumed a red colour with 

cobalt. Cobaltum, fays he, a niccolo differt quod omnibus acidis et alcali 
<vqlatili fal'vatnr colore rubro. This circumftance has been noticed by all 

cbpmifts without adding any thing to it. 

G g % $mployqd ; 
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employed; bat I eafily fucceeded in diffolving the grey oxyd 

of this metal, commonly called zaffar. This Jubilance af¬ 

forded me the means of eafily procuring ammoniure in abun¬ 

dance, and permitted me to repeat and vary my experiments 

different ways. 
3» I evaporated to drynefs the ammoniure obtained from 

zaffar. The concrete refiduum I obtained, was compofed o? 

two very diftindl fuhftances; one of which had a dark red, 

and the other a pale-yellowifh colour. 

4. I poured diftilled water on this .refiduum, flirring the 

matter with a glafs fpatula. The red part was entirely dif- 

folved, and communicated to the water a beautiful rofe 

colour. The yellowiih matter remained undiffolved. 

5. The yellowiih fubftance may be obtained during the 

evaporation of the liquid ammoniure, from which it begins 

to be feparated at the moment when it is reduced to half its 

bulk. The red fubilance remains diffolved in the lafl quarter 

of the liquid *. 

6. The ammonia then takes from the zaffar, and holds in 

folution, two very diftindt matters; one of which, foluble in 

water, has a red colour; and the other, infoluble in the fame 

liquid, has a yellowiih colour. The latter fubilance is the 

pure oxyd of cobalt. I think I difcovered in the former a 

peculiar acid, diftindl from all the other acids known. 

/ * - 

Of the pure Oxyd of Cobalt. 

7. The yellowiih fubilance, which is feparated by the flow 

evaporation of the ammoniure in the air or in the fun, may 

be confidered as the pure oxyd of cobalt. It is infipid, in¬ 

odorous, infoluble in water, and foluble in all the mineral 

acids. The nitro-muriatic acid forms with it a yellowiih 

folution, which is in great meafure deprived of its colour by 
the addition of a little diftilled water. 

8. This folution may be employed for fympathetic ink, 

like the common nitro-muriat of cobalt. Sometimes the 

acid refufes to diffolve the whole of the oxyd, but by adding 

a little water the folution is completed. 

* by preferring ammoniure of cobalt for fome time, even in bottles 

well (topped, there is feparated from it a yellow matter. 

v" 9. This 
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9. This folution is precipitated by the pruffiat of pot-aff 

of a blueiill-green colour, which does not change. It is not 

precipitated by the gallic acid, but the mixture acquires a 
darker colour. In other refpe<£fcs this folution exhibits all the 

phenomena of a common folution or cobalt in the fame acid. 

10. The muriatic acid diffoives exceedingly well the yellow 

oxyd, and affumes a beautiful highly-charged green colour. 

This colour immediately disappears with 'the nitric acid as 

well as with a little water, but it reappears by the addition 

of a little of the muriatic acid well concentrated. 

Of the pure Ammonlure 0/ Cohalt. 

11. The yellow oxyd diffoives entirely in ammonia, and 

forms pure ammoniure of cobalt. This ammoniure has a 
yellow, and fometimes a rofe, colour. It is not decompofed 

by acids. It is deprived of its colour by the muriatic acid. 

The pruffiat of pot-aff changes it to grey, and occafions after¬ 

wards a depofit of the fame colour. The fulphure of pot-aff 

makes it affume a dark colour inclining to black, and preci¬ 

pitates from it fulphure of cobalt *. The borat (alkaline) of 

foda is decompofed by it, and precipitated into borat of cobalt 

of a very white colour. 

On the Acid drawn from 'the Ammoniure of Cohalt, and 

its Properties. 

12. The red fubftance of the preceding experiments was 

feparated from the yellow oxyd. For this purpofe I evapo¬ 

rated in the fun liquid ammoniure 3 and when it was reduced 

to about the fourth of its volume, and no longer precipitated 

in a fenfible manner yellow oxyd, I filtered it through paper. 

What paffed had a dark red colour, like decoaion-of cochi¬ 

neal. This liquor emitted no odour, but had a very pun¬ 

gent tafte : it was again expofed to the fun till it was per¬ 

fectly deliccated. 
13. The remaining mafs wras diffolved in diftilled water, 

* The fulphure of cobalt dried in the air approaches in colour to zaffar. 

When rubbed on paper it affumes a metallic fplendour like the greater 

part of the other metallic fulphures: when heated it emits a fulphureous 

odour, and inflames, when thrown on burning coals. 
which 
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which was tinged of a beautiful ruby colour. This folution 

manifelled an unequivocal chara&er of acidity. On cooling, 

it depofited fome final 1 brilliant cryftals, which I found to be 

a combination of the acid with ammonia. As this acid 

feemed to be diftinCt from all the other acids, I have given 
it the peculiar name of the cobaltic acid. 

14. To afcertain whether the cobaltic acid could be fepa- 

rated from the ammoniure of cobalt by means of heat, I fub- 

jected a pound of it to diftillation in a retort. After three- 

fourths of the liquid had paffed into the receiver I flopped 

the diftillation, and found that the retort contained a liquid 

rendered turbid by the yellow oxyd precipitated. I decanted 

the liquid after the precipitate had depofited itfelf, and eva¬ 

porated it to drynefs. The refiduum was yellowifh, and 

partly foluble in water, to which it communicated a yellow 

tint. This folution pofifeifed all the acid characters of the 
red liquid of No. 13. 

15. In another experiment I put a pound of the ammo¬ 

nium of cobalt into a retort, and carried the diftillation to 

drynefs. The cooled matter which remained at the bottom 

ot the retort was blue; but it had this colour only at its 

furface, being internally yellow. After fome hours this blue 

colour difappeared, and the mafs afiumed a red colour. 

16. A remarkable difference between the refiduum of the 

evaporation in the fun and that by fire is, that the latter gave 

up to the water the cobaltic acid almofl colourlefs, fo that 

the folution, filtered cold, was almoft as limpid as water. I 

remarked befides, that by the latter procefs the acid does not 

contain any, or contains very little, of cobalt of ammonia 
(cohalt d’ammoniaque'). 

I fhall now enumerate the principal charaders by which 
the new acid is diftinguifhed. 

1. It prefents itfelf under a concrete form, and is not vo- 
latilifed by fire. 

2. It is fometimes of a red colour, fometimes pale yellow, 
and at other times entirely colourlefs. 

3- It has no fmell. 

4* It has an acid, pungent, but not difagreeable tafte. 

<5, It gives a tinge of bright red to an infufion of turnfoL 

6. It 

N 
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6. It is perfectly foluble in water. 

7. It decompofes all the alkaline fulphures from which it 

precipitates the fulphur. 

8. It precipitates ammoniure of copper of a bright green, 

and that of zinc of a pure white colour. 

9. It precipitates the fulphat of copper of the fame colour 

as the ammoniure of that metal. 

10. It precipitates the nitrat of filver white; 

11. The nitro-muriat of tin the fame ; 

12. The nitrat of mercury of a clear Itraw colour; 

13. The acetite of lead white. 

14. It does not make any feniible change in folutions of 
gold and platina. 

13. It precipitates lime-water in a white coagulum info- 

luble in water, and fuper-faturated with acid. 

16. It precipitates the acetite and muriat of barytes, 

17. It is feparated from the water which holds it in folu- 

tion by alcohol. 

18. Employed as a fympathetic ink, it is not coloured 

green or blue like folutions of cobalt, but renders the paper 

brown and then black when it has been expofed to a ftrong 

heat, as is the cafe with other acids. 

19. With tindture of gall-nuts newly made, it forms an 

abundant yellowifh precipitate. 

20. With a faturated folution of foda it gives an irregular 

tranfparent fait foluble in water, but not deliquefcent in the 

air. 
21. With pot-afh it forms a fait cryitallifable in fquare 

cryftals, tFanfparent, and not deliquefcent in the open air; 

22. With ammonia a fait foluble in its acid; 

23. With barytes an opake fait cryftalliiable with diffi¬ 

culty. 

The prefence of an acid in zaffar made me fufpedl that 

this acid might be of an arfenical nature ; but this doubt foon 

vanifhed by comparing the characters of the two acids. 

lit, The arfenic acid does not precipitate folutions of lilver 

like the cobaltic acid. 2d, The arfenic acid precipitates 

lime-water: this arfeniate is rediffolved by the acid as well 

as by a frefh quantity of lime-water. The contrary is the 

7 , cafe 
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cafe with the acid of cobalt. 3d, The arfenic does not, like 

the cobaltic acid, decompofe themuriat and the acetite of ba¬ 

rytes. 4th, The arfenic acid is foluble in alcohol, which 

precipitates the cobaltic acid under a concrete form. 

It remained to be ascertained whether the acid extra&ed 

from zaffar exifted already formed in that oxyd, or whether 

it was produced by the adlion of the ammonia. 

As the acid of cobalt readily difftolves in water, I boiled fix 

pounds of zaffar in eight pounds of water for a quarter of an 

hour, and filtered the liquor while warm. What paffed was 

transparent and colourlefs, but manifefted a fenfible tafte. I 

evaporated the liquid, taking care to cover the vefifel with a 

piece of filk. When reduced to one-half it became turbid, 

without the fubftance which was feparated appearing fenfibly 

coloured. I continued the evaporation till a third only of 

the liquor remained. When I removed it from the fire there 

was depofited a very white matter, which, on coming into 

contaft with the air, affumed a beautiful rofe colour. 1 fe¬ 

parated this matter, and collected it on the filter. 

The liquor which paffed had a bright-yellow colour, and 

was perfectly tranfparent. It manifefted in a decided manner 

an acid taftey reddened tindture of turnfol) Speedily decom- 

pofed lime-water, falts of barytes, and thofe of Silver; was 

precipitated with alcohol, &c. In a word, it exhibited all 

the properties of the cobaltic acid obtained by the proceffes 

before mentioned. 

The red depofit which remained on the filter was infipid, 

and gave to the muriatic acid a very beautiful green colour. 

It was the pure oxyd of cobalt. This oxyd diffolved in a 

large quantity in its acid, and was precipitated from it in 

- proportion as the latter was concentrated. The acid which 

the ammonia had feparated from the zaffar was found then 

entirely formed in that fubftance. It ftill remains to be 

determined, in a pofitive manner, what is its radical. In the 

mean time I thought it my duty to retain its name of the 
cobaltic acid. 
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X, Observations refpeSling Oyjlers, and the Places where 

found. By Prof for Beck manx, 

[Concluded from Page 103.] 

Ireland has very abundant oyfter-banks near the vil*^ 

lage of Ark Low, on the eaftern fide of Dublin, from which 

feed is conveyed to the artificial beds of the capital on the 

northern fide near Clontarf; and further fouth, at Sutton, 

not far from Howth. Alfo at Polebeg and Dal key, not far 

from Dublin; and particularly Ireland's Eye, where the 

largeft and beft oyfters lie at the depth of about eighteen or 

twenty fathoms under the water. Likewife to the north of 

Dublin, near Rufli and Skerries, where the oyfters are falter 

and harder than in places where more frefh water falls into 

the fea Scotland has great abundance of oyfters near the 

ill and of Inch Keith, which is not far from Leith. 

I have no intention of enumerating all the places where 

oyfter-beds are found ; but I fttall here give a lift of thofe wi th 

which I am acquainted, becaufe it perhaps may be of ufe 

to travellers who think objects of this kind not 'unworthy of 

their notice. Thefe ftiell-fifh are found in various places on 

the coaft of France; fuch as the mouth of the Seine, where, 

though few in number, they are of an excellent quality. On 

the coaft of Caen, in Normandy, there is a bank fix miles in 

length and one in breadth. They are found alfo in the Bay 
of Ifigny, and in the neighbourhood of Cherbourg. Thofe 

in particular are highly valued which are colledfed at the 

mouths of fome ftreams where the fea-water is fometimes 

thrown entirely backhand which are called huitres de pied. 

Granville, in Normandy, gains 50,000 livresf by this fiftiery. 

On the coaft of Brittany there are very large oyfters, parti¬ 

cularly at Concalle, where a great many are preferved in 

places enclofed for the purpofe. The bank at Painpol is al-- 

moft entirely exhaufted. At the mouth of the Loire; between 

the rocks on the coaft of Poitou, on the coaft of Aunis and 

Saintonge, where thofe who make bay-falt tranfplant oyfters to 

* Natural Hiftory of the County of Dublin, by Rutty, Vol. I. p. 376. 

f This'at leaft is aliened in Foyagc clans Us degartementi de la France. 

Vol, VI, H h marfhy 
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marfliy places, in which they acquire a better quality, though 

they never become fo good as the green ones of Saintonge: 

alfo a la tete de Each, near Bourdeaux. In Languedoc, near 

Cape Leucate, there is an oyfter-bank at the depth of twenty 

feet. At the mouth of the Rhone, on the coaft of Provence. 

At Paris thofe oyfters are moil efteemed which come from 

Bretagne, Rochelle, Bourdeaux, and particularly from Medoc. 

The Dutch have fome ovfter-beds on the coaft of Zealand, 

near Zie»rikzee; oyfters are kept there alfo in pits as well as 

at the town of Brouwerfhaven, and particularly at Petten in 

North Holland: thofe of the laft-mentioned place are much 

efteemed, and are known under the name of Petten oyfters. 

For thefe pits * many {hip loads are trarifported every year 

from the coafts of England. 

There are exceedingly rich oyfter-banks in the duchy of 

Holftein and in the neighbourhood of Jutland, which fup- 

ply moft of the oyfters ufed in the northern part of Ger¬ 

many. I entertained hopes that we fhould have obtained a 

complete defcription of thefe oyfter-beds in the highly valu¬ 

able cohesion of the Erovinzial-blattern of Schlefwig-Hol- 

ftein, as well as of the trade to which they give rife; but hi¬ 

therto this hope, as far as I know, has never been realifed. 

It gives me greater pleafure, therefore, to be able to fupply 

in fome meafure this deficiency by the information on that 

fubjebf, which, by the means of Profeffor Tychfen and 

M. Adler, I obtained from M. Todfen, a clergyman at 

Uberg near Tondern. 

The royal oyfter-beds lie all together on the weftern coaft 

of the duchy of Schlefwig, between the iflands Fande, Rom or 

Romoe, Sylt, Fohr, Amrom, Nordftrand, Silworm, Siide- 

rog, and extend from the diftriet of Ripen to Helgoland. 

The number of the beds from which oyfters can be fifhed is 

at prelent reckoned to be fifty : the greater part of them take 

* Oejlerpidfen *waarin de oejlers gefpeend 'tuorden. Oyfter-banks firft 

arofc on the coafts of Holland about the beginning of this century, a few 

years, before it began to be obferved that ftiips were deftroyed by fea- 

worms, as we are informed by Sellius in his H'/Jl. nat. teredinum, p. 289. 

See alfo Leeuwenhoek’s Arcana nature?) or Experimenia et contempl-at, 
p.459. 

their 
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their names from the perfons by whom they were difcovered. 

Some of them are a furlong, fome a quarter of a mile, and 

fome half a mile in length; and their breadth is equally va¬ 

rious. M. Todfen alcribes, and with great propriety, the; 

excellent quality of thefe oyfters to the water which in the 

fpring is fwept by a continued eaft wind that blows from the 

continent through the canal and fluiees. The oyfters of 

thefe different banks are not all of the fame kind $ in fome 

they are large, in others of a moderate fize, and in many 

only fmall: the laft, were they left to grow older, would 

never attain to a larger fize. The large oyfters are called de- 

futat-anjlern, the reft haufmanfaufern. Till the year 1794, 

the royal chamber of domains let thefe oyfter-banks to the 

highell: bidder for the term of fix years; but as this period 

was too ftiort for the perfons who took the leafe, and preju¬ 

dicial to the fifhery, they were let to the prefent leffee, 

M. Afmuffen, merchant in Tondern, during his natural 

life, from the year 1795, for the yearly fum of 7505 dollars, 

which rauft always be paid in advance. He has bound him- 

felf to furnifh yearly 112^ barrels of oyfters to be delivered 

from time to time, but each time never lefs than four, and 

never more than eight barrels, carriage free, at Haderfleben, 

for the royal family. This city is diftant about ten miles 

from the village of Hoyer, where the oyfters are landed, and 

which is a mile from Tondern. The leffee is permitted to 

fifti for and fell oyfters only during the four laft and the four 

firft months of the year. The inftruments ufed for fiftiino' 

up thefe oyfters are of the fame kind as thofe employed in 

other countries. The mod common is a kind of dra<r-net 

made of thongs of feals-lkin worked together, and fattened to 

an iron frame which fcrapes up the oyfters. Thefe nets, 

when the fifhermen have arrived at the proper place, are let 

down by means of ropes made faft to the iron frame. 

M. Afmuffen ufes at prefent eighteen veffels, which are per¬ 

fectly fimilar to thofe of which figures have been given by 

Duhamel. The fifhermen bring their lading either to the 

above-mentioned village of Hoyer or to Hufum which is 

feven 

* I have been told by a friend that prayers, for the prefemtion of this 

H h z oyiter- 
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fevcn miles from Tondern. From there the oyfters are con¬ 

veyed to Apenrade and Flenfburg, and thence in {hips to the 

Eaft Sea, where the confumption is greateft, for a barrel 

fometimes is fold there at the rate of 100 roubles. It is not 

true that they coft dearer to the natives than to foreigners : 

a hundred coft a dollar; and a barrel, containing from 800 

to 1000 oyfters, about ten dollars, fometimes more or lefs. 

The number caught, and the confumption, vary exceed¬ 

ingly in different years. During ftormy weather and fevere 

froft, none can be fifhed. The number fifhed up yearly, the 

leffee, for reafons which cannot be difapproved, has hitherto 

kept a fecret; but it is certain that 2000 barrels would fcarcely, 

be fufficient to pay the rent and expences. 

Thefe fhell-fifh are more or lefs injured by froft and ftormy 

weather, according to the depth at which they lie. Some 

beds at high tides have only eight, fome three, and fome 

fcarcely two fathoms water above them; and the laft fuffer 

moft when continued froft prevails with a wind from the eaft 

or north, becaufe on thofe occaftons the tide is fcarcely per¬ 

ceptible on this coaft. The beds during ftormy weather are 

fometimes covered with land and fea-weeds, but by the fame 

caufe they may be freed from them. Thofe beds which are 

in danger of being covered with mud, fand, {hells, or fea- 

weed, the fifhermen endeavour to keep clean by continual 

f thing on them; but thofe beds which contain a great num¬ 

ber of young oyfters they fpare as much as poftible. 

The fiVe-fingered fifti infefts thefe beds, but the oyftef- 

fifhers call it the ftar-fifh. A long red worm, alfo, with a great 

number of feet, is found among thofe oyfters which are old 

and fickly. Oyfters of three years old are accounted fit for 

fale. The leffee is forbidden, under the fevereft penalties, to 

fifh up any younger. The fifhermen muft carefully feparate 

the young ones from thofe which are eatable, and throw 

them back into the beds. To be able to diftinguifh the three 

years old oyfters, it is neceftary to be well acquainted with the 

oyfter-bed were formerly offered up in the church of Hufurn ; but this 

has been omitted for feveial years paft, becaufe the owner refufed to allow 

the clergyman about two hundred oyfters, which he claimed for performing 

that dvity. 
beds 
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beds where they are found : if this is the cafe, they may be 

eafily known from the young oyfters by their form, and the 

fize of their {hell. 

The oyfier-banks of Jutland lie on the eaftem fide of the 

northern extremity, near Fladftrand, a market-town, where 

there is a paffage over to Norway; alfo at the ifland of Lefl'oe, 

fituated in the Cattegat, three miles from Sabie, in the dif- 

tribf of Aalborg. Refpedling this fifhefy, feveral regulations 

have been publifhed, one of which is dated February 1709. 

Attempts have often been made to tranfplant oyfters to the 

large bays which extend from the Cattegat twenty miles 

acrofs the country, and nearly interfedt it; but they have 

been attended with as little fuccefs as thofe on the coaft of 

Seel and. 

Norway has excellent oyfters, and in great abundance on 

the weftern coafts. The beft are thofe found on the rocks, 

and called rock-oyfters. Many of them are pickled, and 

fent in jars and other veffels, which contain the fixteenth 

part of a barrel, to different parts of the Eaft Sea. Thefe 

oyfters often contain pearls; but they are not of a large fize, 

and never have complete fplendour. 

Sweden has excellent oyfters on the coaft of Bahus-Lan, 

near the ifiand of Kaftero, a mile weft from Stromftad, from 

which they are fent, as well as from Udewalla, to every part 

of the kingdom. The fiftiermen there pretend that, when an 

oyfter-bed has been exhaufted, it requires from four to five 

years before it is again ftocked *. 

Italy has oyfters of different qualities. Thofe found near 

Ancona are of a large fize, but not very well tailed. Thofe 

are accounted the beft which are produced in prodigious 

multitudes near Tarento, in the fea called Mare Piccolo, or 

II Picciol Mare, which is a large bay that extends paft Ta¬ 

rento towards the north-eaft. I mention this circumftance, 

becaufe in moft of the geographical books and charts thefe 

names are wanting. I found them only in an old chart of 

the Terra di Otranto, by J. Janfon, though they often occur 

in books of travels. 

* Kalm’s W'aftgotha och Bahuilanfdka refa. Stockholm 1746. 8vo.' 

p, 119 and 257. 

The 
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The Mediterranean fea, in general, has more fliell-fHh than 
the ocean any where contains in the fame ip ace; but no part 
of it is more abundant in this refpe£t than the Golfo Taran¬ 
tino, the harbour of the city, and the Piceiol Mare. Fifhing 
is the principal or only occupation of the inhabitants, who 
chiefly live by it: on this account the greateft care is taken 
to preferve and increafe the oyfter-beds. At prefent there 
are feven, which belong partly to the king, partly to the 
clergy, and partly to private perfons. They are all let on 
Ieafe. Thofe who pay to the proprietors 30 carlini may fifh 
for oyfters till St. Andrew’s day. It is after ted that they bring 
in yearly 21,348 ducats, and that the duty on all the oyfters 
and fhell-fifli which are fent from the city amounts to 5615. 
If we add to this what is gained by the preparation of byffus 
(lana. pinna*) we may eftimate, according to the affertion of 
the archbifhop Jofeph Capece-Latro f, the whole annual re¬ 
turn at 100,000 ducats. Great care is here taken that the 
oyfters may not be djfturbed during the time they are fpawn- 
ing, and that all the young ones be thrown back again into 
the fea. It is generally believed here that all Ihell-fifh are 
fatteft and fulled; at the time of the full moon. 

The oyfters of the Mare Piccolo are at prefent to the rich 
Italians what thofe of the Lucrine lake were to the ancients J. 
This lake extended in Campania from Baiae to the lake Aver- 
mis, and was feparated from the fea only by a mole; but, 

* A kind of filky threads, about five or fix inches in length, which 

fiome kinds of fhell-filh (mytilus pinna) throw out, and with which they 

attach themfelves to the rocks and other folid bodies. When thefe threads 

are burnt, they emit, as filk does, a lmell like that of urine. The pinna 

marina throws out a byjpus, which is fit for being manufactured, and is 

valued more than wool. At Naples, Medina, Palermo, and Corfica, 

dockings, gloves, &c. are made of this fubftance. They are exceedingly 

warm, and are confidered as prefervatives againft the gout. Edit. 

t Memoria fu i tcjlacei cli Taranto, without date or place: the author’s 

name is found only at the end of the preface. See alfo Von Salis Reifen 

in •verjctiiedene piovinzen des Konigrcicbs Neapel, in the appendix to the 
ill ft volume. 

t f he oyfters of Tarentum alfo were much efteemed by the ancients. 

Aulus Gellius, Lib. VII. cap. 16. or rather Varro, reckons the ojirea Ta~ 

rentina among the greateft. delicacies. 

though 
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though it has been celebrated by fo many poets, it is at pre- 

fent only a pond,, which is fcarcely fufficient for watering 

cattle. In the year 1538, on St. Michael’s day, an earth¬ 

quake, which had continued fome time, became fo violent 

that the lake retired from its banks, and its bafon was almoft 

entirely filled up 5 as was the cafe, in part, with the lake 

Avernus. The neighbouring fmall town of Tripergala was 

fwallowed up with all its inhabitants and riches. It con¬ 

tained a great many monks and nuns, who, it is faid, led 

very irregular lives. “ It might have been expeHed,” fays 

Blainville, c<r that the gulph would have been fatisfied with 

the nuns and monks, and that it would not have carried its- 

revenge further: but this was not the cafe; as a monument 

to pofterity, it threw up fuch a quantity of filth, that it pro¬ 

duced a mountain a mile in height and four miles in circum¬ 
ference.” 1 

The Venetian oyfters I have already mentioned. They 

are fent to Vienna, and perhaps further; and thofe who are 

accuftomed to old oyfters are faid (no doubt ironically) to * 

find them much more pleafant than frefli ones when they 

meet with them in other places A 

For fome years paft oyfters have been brought to Hamburgh 

from the following places, though from many of them their 

arrival is accidental:—London; Havre; Schilling, an ifland 

near the coaft of Weft Friefland; Borkum, an ifland near 

Groningen ; Soltkamp, in the province of Groningen; Wan- 

geroeg; Feverfham ; Amerum or Amroen, an ifland near 

Kypen; Schirmerkog, and Feburfon. With the laft place, 

to which fhips, I believe, have gone only within thefe two 

years, I am not acquainted. The one before, no doubt, 

means the ifland of Schiermonigkoog, which lies near Frief¬ 

land, to the eaft of the ifland of Ameland. Wangeroecr is 
> 

r Becher, in his Niirrijcb IVeiJtreit, p. 201, juftly ridicules the propofal 

of William Schroder, Ton of the then chancellor of Gotl a, for flocking the 

ponds in the gardens of Vienna with oyfter-brood : for oyfters require fait 

water; and even new beds formed in the fea do not always iucceed. The 

Society for the Encouragem nt of the Arts at London has often offered 

premiums on this fubjedt. 5e; Memoirs of Agriculture, by Doilie. Lon¬ 

don 1763, Vol, I. p. 30;. 

an 
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an ifland which belongs to the lordlhip of Jever, and lies at 

the diftance of a mile from Wangerland. J. J. Winckel- 

mann fays, in his Oldenburg chronicle : u In the E. S. E. 

near this ifland, oyfters were tranfplanted about twenty years 

ago, and propagated, but they have been referved for the fo- 

vereion lord.” Winckelmann wrote about the end of the o 
laft century, but in what year I have not been able to learn. 

XL Defcription of Mr. Collier’s improved Apparatus for 

Filtering and Sweetening JdAater and other Fluids. 

T' 

HE importance of obtaining pure water for culinary 

purpofes is fo obvious, that any invention for facilitating that 

objeCt deferves, and will be fure to meet with, due attention 

from the public, as it is a matter that very much concerns 

their health. 

The general praCtice of palling a fluid limply through the 

pores or interlaces of any compact fubftance is attended with 

obvious objections. If the filter is either of animal or vege¬ 

table produdion, it mull neceflarily be aCted upon by the 

fluid, which at the fame time percolates through its own 

fediment and corruption. Hence arifes the neceffity of fre¬ 

quent change of the filter, which, while it does not alto¬ 

gether remove the evil, is at the fame time attended with 

much trouble and expence. If we ufe natural or artificial 

Hone, or any other fubftance found in the mineral kingdom, 

the fediment finds its way into the fubftance of the filter, 

which is thereby rendered extremely foul, and cannot be 

completely cleanfed by any contrivance hitherto reforted to 

for that purpofe. In percolations through fand, or any thing 

in the form of powder, this reafoning does not completely 

apply; but in that cafe the powder nmft be often difplaced 

to be walked or changed. If unconfined, the fluid forms 

channels for itfelf in various directions; and if confined, as 

by mechanical force, in a ftrong box, it is liable to the very 

objections urged againft the ufe of compaCt fubftances. The 

inventor of the machines, of which it is now propofed to give 

fome account, does not pretend to have arrived at the ne plus 

7 ultra 
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uitrd of improvement in an art of fo much importance to 

fociety as that of purifying water. So far, however, as con¬ 

cerns the difficulty hitherto complained of in the procefs of 

filtration, we think he has completely fucceeded. He has 

alfo confulfed the only true principles which can fhorten the 

extreme tedioufnefs of this procefs. 

Firft, The grofler particles and corruption form no obftruc- 

tion, as the fluid takes a direction from the exterior of the 
filter inwards. 

Secondly, As the filtering medium comprifes numerous 

cylinders of fmall diameters, the contents of which are alfo 

fmall compared with their external furface, the percolating 

fuperficies altogether is as much increafed as the magnitude 
of the machine will allow. 

Thirdly, As thele cylinders do not themfelves form the 

veffel containing the fluid, but are placed in the veflel, they 

fuftain a preffure proportioned to the whole perpendicular 
height of the fluid within it. 

Moreover, it mufl: be admitted that the fubftance chofen 

as a percolating medium is free from any poffible chemical 

objedtion, being formed of materials of fufficient durability, 

and altogether infoluble in water and mofi other fluids. 

Fig. 1. (Plate IX.) a fechon of a ciftern of any materials 

and of any fize, with a cock A to draw water for common 

life. B, a leaden refervoir, holding 4, 6, or 8 gallons, placed 

infide, the cock C of which comes through and is foldered 

into the fide of the ciftern, from which filtered water is djawn 

off. The bottom of the refervoir is railed about two inches 

abovfc the lower edge D D of the fide B, that it may ftand 

above;* the fediment in the water.—EE are 4, 6, or more 

hollow cylinders, clofed at one end, fattened into the lead, 

formed of argil and filex baked together in a potter’s kiln, 

through which the water percolates into the refervoir B.__ 

F, a tube a few inches diameter, as high as the ciftern, wi th 

a fmall aperture at top for the air to efcape, while its dimen* 

fions anfwer another purpofe. As water will find its level 

when the machine has been long at reft, the water will ob¬ 

tain the fame altitude in the tube as it ftands at in the ciftern ; 

and whenever it is drawn off for common purpofes, the fame 

principle caufes it to fall in the tube, palling inverfely through 

Vol. VI, I 1 th©. 
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the pores of the cylinders, and producing thereby a reflux as 

well as a flux, which will always keep the pores free from 

any obftrudtion. 

Fig. 2, a fedtion of a calk or tub, contrived, as to the filter¬ 

ing part, precifely on the fame principles, but furnifhed with 

a fweetening apparatus, which confifts of broken crockery 

placed between two partitions, fo that the water poured in at 

the top falls through fmall apertures upon innumerable fur- 

faces ; and the cafk being perforated all round at G G, is ex- 

pofed to atmofpheric air, probably fome hours before it efcapes 

drop by drop into the divifion below. 

The refervoir only differs in fliape from thofe contrived for 

cifterns, as may be feen Fig. 3. which is a horizontal fedlion 

of the cafk Fig. 2. 

Fig. 4. a fedtion of a cafe lined with lead, and furnifhed 

infide with cylinders fupported on a frame above a ciftera 

lined with lead to receive the filtered water. It only differs 

from the cafk in this refpedf, that the filtering procefs pre¬ 

cedes the fweetening; the foul water is drawn off at the up¬ 

per, and the water for ufe at the lower, cock. A funnel or 

hafon, with a hole in its bottom, is placed within the frame 

of this apparatus between the cafe and the ciffern already 

defcribed. Through this funnel, which is filled with broken 

crockery, the water which falls from the cafe is obliged to 

pafs before it can reach the ciftern. A vertical fecfion of this 

funnel is reprefented in Fig. 5. 

This apparatus is provided with handles and rings defigned 

for the convenience of moving, lafhing to a fir ip, &c. The 

frame is furnifhed with a hanging door on each fide impan¬ 

elled with canvafs, which, while it excludes duft, admits air, 

and may be lifted up to examine the ftate of the ciftern when 
neceffary. 

fig. 6. a longitudinal fedfion of one of the cylinders, and 

a feparate view of its bottom, into the fquare hole of which 

a tube of box wood enters. The cylinder is fixed by means 

of a nut and fcrew, and, with the affiftance of leather, a 

found joint is made to connect it with the leaden bottom of 
the cafe Fig. 4 and 5. 

f ' cp1(l be vain to attempt, by mere mechanical means^ 

■ - nee water from thofe principles which are held in a ftate 

7 of 
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of perfect folution ; neverthelefs it is of great importance, by- 

rendering rain or river water as clear and tranfparent as hard 

water (fpring water), to preclude in moll: cafes the neceflity 

of ufing the latter, which generally abounds with pernicious 

impregnations collected from the bowels of the earth by 

chemical decompofition. 

- — ..—.— •— —■ ■ ■■ --■■■■— .   - —— ■-  —-.....— 

XII. A curfory View of fome of the late Difcoveries in 

Science. 

[Continued from Page 132.] 

J3aRRUEL has made refearches refpecting the caufe of 

elafticity, which he afcribes to two principles: 1. ce Every 

body in nature,” fays he, ee is porous, and thefe pores are 

proportioned to the denfity of the fubftance: 2. Thefe pores 

are filled with different fluids, and principally with caloric. 

But caloric poffeffes a ftrong repulfive force; from which it 

follows, that, when an elaftic body is compreffed, the caloric 

in its pores drives back by its repulfive power the difplaced 

parts, and brings them to their former ftate.” Libes, who 

has examined the fame fubject, makes elafticity to depend 

on caloric interpofed either between the moleculae of the 

bodies, or combined with them, and at the lame time on 

the attractive force of thefe moleculae. “ This being pre- 

mifed,” fays he, cc I fay, that the reftoration of folid bodies 

after compreflion is a combined effect, which depends in part 

on the repulfive force which their integral moleculae have 

received from caloric, and in part from the attractive force 

of thefe moleculae.” He then applies elegant formulae of 

calculation to thefe phenomena. 

Soquet has made experiments, which feem contrary to thofe 

of Count Rumford, refpecting the non-conductibility of ca¬ 

loric by fluids. 66 I have feen,” fays he, u at Venice a piece 

of glafs, in a ftate of incandefcence, immerfed into a pail of 

water without the latter being reduced to a ftate of vapour; 

but, having plunged my naked arm into the water, l found 

it exceedingly hot. I then approached rny hand gently be¬ 

low the mafs of glafs, and fenfibly felt its heat.” He admits, 

however, that fluids in general are not good conductors of 

I i 2 calorie. 
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caloric. He then makes fome refearches refpe&ing the 

caufe why the water is not reduced to vapour by incandef- 

cent glafs, while it is by incandefcent iron. 

Pidtet has given fome very interefting obfervations on 

el aft ic fluids, and, aqueous vapour in particular. It appears 

that all fluids are indebted for their elaftic ftate to the matter 

of fire, or caloric. Some preferve this elaftic ftate at every 

temperature, and this is the cafe with aqueous vapour. The 

author endeavoured to determine the quantity of caloric con¬ 

tained in water in a ftate of vapour at the temperature of 

ebullition ; and experience proved that this aqueous vapour 

had eight or nine times more caloric than the fame water in 

a liquid ftate at the fame temperature. The following are 

the means he employed to obtain this refult; 

Let M be one of the mafles, and T its temperature; m the 

other mafs, and t its temperature; the temperature of the 

• , • 11 i 1VI d -f- m t 
mixture will be — ----—. 

M + rn 

This formula he applied to the following experiment:—. 

He took a balloon, the water in which weighed fix ounces, 

and was at the temperature of 130. He introduced into this 

water, for five minutes, the vapour of an eolipyle, and the 

temperature of the water rofe to 49°, that is to fay, was 

raifed 36°, and its weight was increafed 228 grains. He 

then endeavoured to difcover what calorific effeH would be 

produced by 228 grains of boiling water on fix ounces or 

34d6 grains of water at the temperature of 1300; that is to 

fay, what would be the temperature of the mixture. 

By applying the above formula he had — ^ 
6 - 3456 + 228 

~ 17° I5/ f°r the temperature of the mixture. Boiling water 
then did not produce but 40 To5© heat in fix ounces of 

water at the temperature of 130; while the fame quantity of 

water, in a ftate of vapour, at the temperature of 8o°, raifed 

the heat 36°. The calorific effeft, therefore, of water in 

vapour is about 8 f times greater than that of the fame water, 

boiling. But the volume of the vapour is about 1800 times 

greater than that of boiling water. There is therefore 212 

times more fire in any given volume of boiling water than 

in 
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in an equal volume of vapour. The author then makes va¬ 

rious applications of thefe principles, but particularly to 

fteam-engines, the different degrees of the power of which 

lie determines according to the ft ate of compreflion of the 
aqueous vapour. 

Perolle has made experiments on the intenfity of found in 

different gafes, which feern to give a refult contrary to thofe 

of Prieftley, Chladni, and Jacquin jun. Maunoir and Paul, 

of Geneva, having infpired hydrogen gas without being in¬ 

commoded by it, were much furprifed, when they attempted 

to fpeak, to find' that their voice had become flirill and 
fqueaking. 

Perolle has given experiments alfo refpeCting the propaga¬ 

tion of found, by which he fhows that air is not the beft 

medium for conveying it. He flopped his ears with bits of 

chewed paper, and, having applied his watch to them, could 

not hear the noife of its beating. He removed the watch, and 

placed it in contad with a fmall cylindric piece of wood, the 

other extremity of which touched one of thofe external parts 

of the head that propagate found; fuch, for example, as the 

cartilaginous parts of the ear; and he then heard the beating 
of the vvatch. 

He fufpended the watch in the middle of a bocal, and found 

that the found reached him; but having filled the bocal with 

water, the found was much flronger. The joints of the watch 

had been luted. Pie placed the watch on different bodies, 

fuch as wood, a marble table, &c. and found that the latter 

tranfmitted the found faintly, while the former tranfmitted 

it with greater or lefs force. He thence concludes that the 

found of mufical inftruments, fuch as violins, harps, harpfi- 

chords, &c. depends on the property which wood has of tranf* 

mitting founds; and that houfes built of marble or flone are lefs 

forioro us,-becaufe thefe bodies are worfe conductors of found. 

Lamarck has obferved that founds are tranfmitted in vacuo 

in water, and through the moft folid bodies. The cannon 

of Toulon are heard at Monaco, that is to fay, at the diftance 

of more than 25 leagues, while one is lying on the ground; 

but the fame founds are not propagated nearly fo far in the 

air. From this he concludes: 

1 ft. That 
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jft, That the common air in which we live is not the 

proper matter which conducts founds fince, notwithffanding 

the great tranfparency of this fluid, it is ftill too grofs to pe¬ 

netrate freely the mafles of thofe bodies which have greater 

denfity than itfelf; a property which the matter fit for con¬ 

ducting found evidently poffeffes. 

2d, That there exifts an invifible, exceedingly fubtile and 

Angularly elaflic fluid, of extreme rarity, which eafily pene¬ 

trates all bodies, which is diffufed throughout every part of 

our globe, and confequently throughout our atmofphere. 

qd, That this fluid is the effential caufe of the elafticity 

with which atmofpheric air feems to be endowed, and that 

it is to the vibrations communicated to this fubtile fluid— 

vibrations which are tranfmitted with great celerity through 

different mediums, and even the mod folid—that we ought 

to afcribe the immediate caufe of found and noife in regard 

to us. 

4th, That the fubtile fluid which conffitutes the propa¬ 

gating matter of found is exaCtly the fame as the ethereal 

fire, of which the author fays he has demonftrated the exift- 

ence in his different writings, and which may be confidered 

as the ethereal fluid mentioned by Newton, if to its well 

known properties we do not add the fuppofition by which 

Newton gives to its vibrations a velocity greater than that of 

light. 

Tremery has confirmed the opinion of thofe who think 

that electricity is propagated in vacuo. He exhaufted en¬ 

tirely of air the tube of a barometer; and having extracted a 

fpark by means of a metallic rod, the eleCtric fluid paffed 

in the vacuum, and the whole infide of the tube became 

luminous. 

ATMOSPHERIC AIR. 

Humboldt has publifhed the refult of his obfervations on 

the nature of atmofpheric air, by which it appears that the 

purity of this air is fubjeCt to great variations. The fum of 

his obfervations is as follows :—The quantity of oxygen con-, 

tamed in atmofpheric air decreafes according to the abun¬ 

dance of clouds, fogs, rain, and fnowj but it increafes during 

dry I 
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dry and ferene weather. After great rain the eudiometer in¬ 

dicates in atmofpheric air only 0*264, and 0*259 °f oxygen. 

But when the blue Iky appears, the eudiometer marks 0*284 

of oxygen, and as far as 0*290. The experiments of Read 

ieem to announce a combination between oxygen and elec¬ 

tricity; but we are dill ignorant whether the air being charged 

with the eleblric matter has any influence on its purity. Buell 

collebted the air of the Gifberg at an elevation of 3890 feet, 

and Humboldt found this air exceedingly impure. It appeared 

by the eudiometer that it contained 0*026 lefs of oxygen than 

that of the plain ; which confirms what we before knew, that 

the air on high mountains is more impure than that found 

at a lefs elevation. The purity of the air varies to fuch a 

degree, that the author faw the eudiometer announce, be¬ 

tween April and November 1797, from 0*290 of oxygen to 

0*236. But, does atmofpheric air contain only oxygen, azot, 

and carbonic acid ? The author thinks it probable that it 

contains alfo a portion of hydrogen, which combines with 

the azot, and which we have no means of detedlino-. Hum¬ 

boldt collected- air in the crater of the peak of Teneriffe, at 

the height of 1904 toifes, and found in it only 0*19 of oxy¬ 

gen. It niuft be obferved that there is no longer any erup¬ 

tion from this crater. The pure air of the plain at the bot¬ 

tom of the peak contains 0*278 of oxygen. The air at fea 

in the latitude of io° 30' contained more than 0*30 of oxy¬ 

gen. This obfervation fhows- that the air at fea contains 
more oxygen than that at land *. 

METEOROLOGY. 

Bouvard continues to make meteorological obfervations 

with great accuracy. He lias found the variation of the 

needle at Paris to be 22° 15', and the dip 70° 35'. Coulomb 

employs a new procefs to find the dip of the needle, which 
at Paris he eftimates at 68° 10'. 

Humboldt has made interefting obfervations refpe&ino* the 

magnetic needle. The following is the refult of thofe in 

For other important information connected with this branch, fee 

Dr. Van Mons’s letter in our Bit, and Dr. Girtamier’s in our prefect, 
Number. 

regard 
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regard to its dip. The rtiagnetic force is meafured by the 

number of ofcillations which the needle makes in a minute. 

The inclination is given in degrees of the circle divided into 

400 parts. 

Places. Latitude. Longitude. Dip. Magnet, force. 

Paris - - 48° 5' if o° 0' 0" 77° 15 24^ 
Nimes 43° 3°' 12" o° 7' 56" E 72° 65 24-0 
Montpellier 43° 36' 29" o° 6' 10" E 73° 20 24-5 
Marfeilles 43° O' 29" o° 12' 14" E 7 2° 40 24*0 
Perpignan 42° 41'53" o° 2' 14"E 72° 55 24*8 
Barcelona 410 23' X" o° o' 33"W 71° 80 34-5 
Madrid - 40° 25' 18" o° 24' 8"W 75° 20 24*0 
Valencia - 39° 28' 55" o° 10' 4" W 700 70 3 3-5 
Ferrol - - 76° i5 237 
At Sea 320 i6/ 17° Y 7J° 5° 24*0 
Ditto - - 26° 51' J9° 3' 67° 20 23-0 
Ditto - - 140 15' 48° 3r 55° 80 23*9 
Ditto - - 13° 51' 5°° *' 3° 15 23’4 
Ditto - - 10° 59' 64° 31' 46° 50 237 

He found the variation at Marfeilles on the nth of No¬ 

vember 220 55' 30"; at Madrid, in May, 22° 2'; and at 

Aranjues, about the fame period, 210 58'. The water of 

the fea appeared to him to be lefs denfe under the equator 

than at fome diftance from it. 

Buch has given fome refearches refpe&ing the barometer, 

in which he examines the caufes of its variations. In his 

opinion, the ftate of the barometer and its variations do not 

depend on the ftate of the furface of our globe, and we mull 

feek for the caufes beyond it. His proofs are : 

1 ft, That the barometer varies very little under the tropics, 

and that its variations increafe on approaching the poles. 

But if thefe variations depended on the ftate of the atmor 

fphere, they ought to be equally perceptible over the whole 

furface of the globe. 

2d, The barometer often remains almoft motionlefs amidft 

the greateft agitations of the atmofphere. Thus, in 1794, 

when Vefuvius was in the utmoft agitation, and when the 

air was filled with the flames, afhes, and ftnoke of the vol¬ 

cano, the barometer was almoft motionlefs. 
Cotte 
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Cotte has prefented a view of the fevere winters which 

we have experienced. A difpute had arifen among the fci- 

entific men at Paris refpe&ing the cold which would take 

place in the winter of the year 1798 : and fome averted that 

it would be fevere becaufe that of 1398 was fo; founding 

their opinion on this circumftance, that the fame temperature 

muft take place every four hundred years. Mazuyer main¬ 

tained, that the fevere winters in our climates take place be¬ 

tween the fourth and fifth year, or the eighth and ninth 

years ; becaufe, according to the remark of Toaldo, the fea- 

fons and conftitution of the years muft have a period almoft 

equal to the revolution of the lunar apogeum, which is from 

eight to nine years, and that, towards the middle of this 

period, that is to fay, every four or five years, there muft be 

a return. Thus the fevere winter of 1788-1789 followed 

one which took place ten years before; and that of 1794- 

1795 took place four years after that of 1788-1789. 

Cotte feems rather to refer to the period of nineteen years, 

which brings back the moon to the fame points. He efti- 

mates, therefore, that the general temperature of any year 

ought to correfpond with that of each antecedent nineteenth 

year after the commencement of the century. But thefe rules 
he confiders only as probabilities. 

Lamarck has publifhed an annuary, in which he endea¬ 

vours to determine a prognoftication of the temperature from 

the pofition of the moon in the fouthern or northern figns. 

When the is in the fouthern, it is probable that north and 

efift winds will prevail; when fhe is in the northern, it is 

probable that fouth and eaft winds will be moft prevalent; 

and thefe winds haye a decided influence on the temperature 

and rain *. 

Cotte has given an extract of a memoir, by Beaume, on 

thermometers. The motion of thofe made with fpirit of wine 

is different from thofe made with mercury. Thus, near the 

degree of boiling water, when the mercurial thermometer 

falls five degrees, that made with fpirit of wine falls feven ; 

and on the other hand, near the freezing point, when the, 

mercurial thermometer tails five degrees, that made with 

See alfo Toaldo’s paper on this fubjett, Phil. Ttfag* Vol. IV. p. 367. 
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fpirit of wine falls no more than three or four* The mercury 

dilates from the freezing point to that of boiling water, in the 

ratio of 5045 to 5122, or of a 65th part of its volume. Mer¬ 

cury in a date of ebullition in the open air makes the mer¬ 

curial thermometer rife to 190 degrees, the barometer being 

at 28 inches. 

GALVANISM. 

Jadelot has Iran dated into French Hutnboldt’s work on 

galvanifm, to which he has added a great many of his own, 

experiments. The general confequences he prefents are as 

follows: 

1 ft, The effedts of galvanifm are for the mod part different 

in the different parts of animals. 

2d, The diaphragm, in warm-blooded animals, is that 

mufcle which, if not irritated mod drongly, is at lead irri¬ 

tated with the mod readinefs; for it is the only one that al¬ 

ways contracts itfelf with the greated violence in experiments 

where no chain is formed, but which do not however fuc- 

ceed unlefs in thofe whofe irritability is greatly exalted. May 

not this obfervation contribute towards determining the re- 

fpedlive degrees of the irritability of the different mufcies ? 

Thefe experiments atted: 

3d, That, as Humboldt has remarked, the living nerves 

and mufcies are furrounded with an adtive and fendble at- 

mofphere; a condition that, added to the conducting pro¬ 

perty in which the animal organs participate with all mold 

fubdances, fupports the explanation of profeffor Keil rcfpect- 

ing the adtion of the nerves, which extends beyond the 

points where they difperfe themfelves. 

4th, That, as Humboldt obferved alfo, galvanifm may 

excite movements in the organs altogether independent on 

the will, as in the heart and domach. 

5th, That the galvanic duid, coming from a warm-blooded 

i'ves of the human 

6th, That the galvanic phenomena lake place without the 

intervention of any external body: that,thus, the caufe which 

produces them relides in the living animal economy. 

animal, may adf with efficacy on the 
body. 
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^th, That they can manifeft themfelves by means of a 

chain eftablifhed between two points of the fame nerve, and 

by adduCtion in organs brought into contact with fome part 

of the flefh. 

Vaffali-Eandi has given interefting obfervations on gal- 

Vanifm. 44 We do not yet know/' fays he, 44 what is the 

eaufe of thefe extraordinary phenomena : Volta is inclined to 

believe that the mufcular contractions are excited by the 

electricity which the metals that touch each other, or the 

heterogeneous bodies that ferve as conductors, acquire; and 

that, confequently, we fee no animal eleCtricity in the phe¬ 

nomena of galvanifm; which, according to this theory, 

proves nothing elfe than that animals are electrometers more 

fenfible of the fmalieft degree of eleCtricity than other elec¬ 

trometers." The author then relates the experiments of 

thofe who afcribe all thefe phenomena to an eleCtricity pe¬ 

culiar to animals; and he concludes by faying-—44 Were I 

to declare my opinion, I fhould be inclined to believe that 

the mufcular contractions are produced by the movement of 

animal eleCtricity directed by the conductors of natural elec¬ 

tricity." The changes of eleCtricity which different fluids 

experience in the body, may ferve to explain thefe pheno¬ 

mena; for he himfelf has proved, for example, that urine 

when iffuino' has negative eleCtricity, while the blood which 

flows from a vein has pofitive eleCtricity. 

Fabbroni has publifhed an important work on feveral phe¬ 

nomena afcribed to galvanifm. Inftead of afcribing the ef¬ 

fects to electric fire, he is of opinion that they depend on a 

chemical operation; that is to fay, an aCtion exercifed by the 

two metals on each other. (See Phil. Mag. Vol. V. p. 268.) 
[To be continued.] 

XIII. On the various Remedies that have been recommended 

for the Cure of the Hydrophobia. 

WE {hall not diftrefs our readers by a painful detail of 

the fymptoms and prog refs of this dreadful malady, but con¬ 

tent ourfelves with giving filch remarks on the various me¬ 

thods of cure as may prove ufeful to mankind. 

K k 2 Sea- 
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Sea-bathing was* for a long time held to be a fovefeigrl 

cure, if timeoufly rcforted to ; the many melancholy failures’, 

however, of this boafted remedy have long fince convinced 

medical pra&itioners, that even in thofe cafes where a flip* 

pofed cure had been effected, there had actually been no dif- 

eafe; the faliva in fuch cafes having been previoufly cleanfed 

from the tooth of the animal that infli&ed the bite, by pair¬ 

ing through thick clothes before it reached the patient’s fkin. 

Mercurial fribtions, there are reafons for believing, have 

fometimes proved beneficial in the hydrophobia. Dr. Fo- 

thergill feems inclined to afcribe their good effeO: more to 

the ingredients with which the mercury is made into an 

ointment, than to the mercury itfelf: But of this hereafter. 

Dr. M e tee aferibes them to the volatile alkali which the 

mercury difengages from the ammoniacal fait contained in 

the lymph of the animals. 

The king of Pruflia, in the year 1777* purchafed from a 

Silefian peafant a remedy for the hydrophobia, which he or¬ 

dered to be kept prepared in all the apothecaries’ (hops, and 

by all furgeons. The bafis of this remedy is the meloe pro- 

fcaraheeus et majalis, (oil-beetle *,) a black umTuous infedf, 

which, when touched, emits from all its articulations a brown 

oily liquor, and on that account it has been called the oil- 

beetle. It is found in almofi: every country in the fpring. 

It is called fometimes the farrier’s beetle, becaufe the far¬ 

riers prepare from it a blillering ointment by pounding three 

hundred of the infects in a pound of oil of laurel. The fol¬ 

lowing i3 the method of preparing the anti-hydrophobic re¬ 
medy of Pruffiac y 

R. 1 ake twenty-four beetles preferved in honey, two grains' 

ol ebony wood, one grain of Virginian fnake-root,^ one grain 

of filings of lead, twenty grains of the mofs of the afli-tree, 

tour ounces of theriac, and a little of the honey in which 
the infe&s have been preferved. 

I he dole of this opiate varies according to the age and fex 

oi the patients. It is to be taken once in a dofe of two grains 

iot male adults, a grain and a half for females, and a grain 

oee h- 7. Schwarts de hydrophobia, cjufque Jjf>eeific& Meloe majaU et 
prof carabao. Bala; 17 S3. 

for 
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fbt children of twelve years of age, diminifhing the dofe ac-» 

cording to the age. Four grains are given to oxen morning 

and evening, and they are made to faft twenty-four hours. 

It is recommended to thofe who take this remedy, to remain 

twelve hours in bed in order to excite perfpiration. The pa¬ 

tient alfo, during that period, muft abftain from food and 

drink. It is recommended likewife, in the obfervations on 

the Pruffian cure, to burn the (hirt which the patient had on 

while fubjeCted to perfpiration. The wounds are to be walked 

with wine and vinegar into which fait has been put, and to 

be afterwards drelfed with baftlieon or fait butter. If this 

remedy fucceeds, its effects are to be afcribed to the profca.- 

rabams melo'e, which has the property of cantharides ; an in¬ 

fect which belongs to the fame genus, and which the cele¬ 

brated Stoll, profeffor of medicine at Vienna, and director of 

one of the hofpitals in that city, has alTerted to be a fpecific 

in the hydrophobia. His firft care was to cover the wound 

with a veftcatory, which he continually renewed. He pre- 

fcribed internally tinCture of cantharides, at firft two drops, 

which he inereafed progreffively for forty days, according to 

the age and conftitution of the patient: the dofe at laft was 

carried to twenty-four drops, which may feem almoft incre¬ 

dible. This medicine is the moft violent diuretic known, 

and the application of it requires an able hand : but its effi¬ 

cacy is aflerted to be well eftablifhed; as alfo, that it pro¬ 

duces the moft falutary effeCts even when the hydrophobic 

poifon has bad time to diffufe itfelf throughout the mafs of 

the blood. In the laft ftages of the difeafe, the obftacle hi¬ 

therto moft invincible is the difficulty of making the patient 

fwallow any remedy. Every body knows the convulftons 

and horrid paroxyfms into which the unfortunate fuffexers 

are thrown merely by the light of any liquid. Stoll was of 

opinion, that the effect of the hydrophobic virus on the fenfes 

is directly the reverie of that of opium : it augments irrita¬ 

bility as much as opium lowers it: the lead; noife, the fmalleft 

degree of light, to perfons labouring under this dreadful ma¬ 

lady, produces torture beyond defcription ; and the diffeCtion 

of bodies, in which no change in the humours or in the or¬ 

ganisation was obferved, feems to pjove that this opinion is 

well 
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well founded. If thefe obftacles, then* were removed, and if 

the patients could fwallow the remedies prefcribed for them, 

there is reafon to think that their lives might be faved. Stoll 

entertained fome good ideas on this fubjedf; but want of op¬ 

portunity, and premature, death, prevented him from apply¬ 

ing them to pra&ice. He was of opinion, that the exceffive 

irritability, occafioned by the hydrophobic virus, might be 

overcome by opium ; and, as the patients cannot fwallow 

any thing, he propofed adminiftering it in injections. The 

difficulty here would be, to determine what quantity of opium 

ought to be employed; but, after proceeding far enough to 

produce the intended effeCl, the patient would then be able to 

fwallow the tin&ure of cantharides; and, as there is no time 

to lofe in fuch cafes, it would be neceffiary to raife the dofe 

at firft to four drops, and to follow up the cure with a&ivity. 

If Stoll’s idea be correCt refpeCting the aclion of the hy¬ 

drophobic virus, the high hate of irritability might, we think, 

be fubdued fpeedily by making the patient inhale hydro-car* 

bonat. The idea is certainly worthy of the attention of the- 

faculty; but this gas fhould not be reforted to except with 

the aid of a phyfician. With fuch aid, however, if a mere 

reduction of the irritability be all that is neceffiary to enable 

the patient to fwallow medicines, the end might certainly be 
gained. 

C. Delametherie * informs us, that feveral eminent phyfi- 

cians, fuch as Tiffiot, Lahore, Blais, Belletefte, &c. have 

employed the volatile alkali with fuccefs in the hydrophobia. 

In the Gazette de France of May 4, 1799, there is an ex¬ 

tract of a letter from Garment in Andalufia, dated March 27, 

the fame year, which fays, that a fhepherd having been bit 

by a mad dog, and fymptoms of the hydrophobia having 

begun to appear, Don Candido Trigneros, a phyfician in 

the neighbourhood, applied to the wound a little lint dipped 

in volatile alkali, and with the approbation of Don Jofeph 

Mexia, of the Medical and Patriotic Societies of Seville, or¬ 

dered the patient to fwallow, for four days, twelve drops of 

volatile alkali in three ounces of water; which made the 
fymptoms of madnefs difappear. 

* Journal de Phyfique, Vtntofe, an. 8. 

((I re- 
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<f I received,” fays Delamethefie, u a letter dated Auguft 7, 

17785 from M. Noguerez, cure of Paftfy-les-Paris, in which 

he gave me an account of the method by which he cured 

of the hydrophobia a gardener named Olivier, who had been 

bit in the middle finger by a mad cat. Some days before, a 

man in the fame houfe, who was bit by the fame cat, had 

feveral fits of the hydrophobia, of which he died in the 

Hotel-Dieu. It was not till twenty days after the accident 

happened, that Olivier’s deep' began to be interrupted by 

violent agitations, during which he was delirious. When 

awake, his eyes had a haggard appearance. The cure having 

adminiftered to him fifteen drops of volatile alkali in a glafs 

of water, his patient paid him a vifit next morning, and in¬ 

formed him that he had enjoyed good reft during the whole 

night. The cure made him take, for two days longer, ten 

drops of alkali in a glafs of water, and ever fince Olivier has 

remained in good health. I have employed this remedy 

with fuccefs for preventing the hydrophobia.” 

C. Pelletan, one of the moft celebrated furgeons of Paris, 

has inferted in the public papers, that, by cauterifing the part 

bit, and afterwards plunging it into cold water, the effedts of 

the hydrophobic virus might be prevented. 6C This fabt/> 

fays Delametherie, brings to my remembrance an experi¬ 

ment which a game-keeper of He Adam made, feveral times 

lucceffively, in the prefence of the late prince of Conti. He 

caufed himfelf to be bit in the arm by a mad dog, fprinkled 

over the wound fome gunpowder, and, having fet fire to it, 

tied up his arm in a wet cloth. Thefe bites were never at¬ 

tended with any bad confequences. I was a witnefs to an 

experiment of the like kind made at Blois by a limonadier, 

near the bridge. Having been bit in the hand by a mad 

dog, he immediately burnt fome gunpowder on the wound, 

and continued well.'—The theory of this important fadt is as 

folloXvs : The burning decompofcs the animal tiflue, and dif- 

engages volatile alkali, which is circulated wdth the blood, 

and neutraiifes the hydrophobic virus. Volatile alkali adls 

with the greateft efficacy, and prevents the effedts of the hy¬ 

drophobia. It is fufficient to put fome of it on the wound, 

and 
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grid to ufe it internally after it has been diluted with a con- 

fklerable quantity of water.” 
The Ormfkirk medicine, from its great celebrity, deferves 

fome notice here; and the more fo, as we can lay the recipe 

before the world, which will enable medical men juftly to 

appreciate its pretentions. The quantities of the various in¬ 

gredients are, to be fure, rather loofely expreffed, were accu¬ 

racy a matter of moment in fuch a compound : “ R. A final! 

tea-fpoonful of prepared oyfter-fhell; one cafe-knife point¬ 

ful of roach-alum, burnt; one cafe-knife pointful of Ar¬ 

menian bole; as much elecampane root as will lie on a filver 

fixpence, and the fame quantity of afh-coloured ground liver¬ 

wort—all in powder. They muff be well mixed together. 

The dofe for a perfon of the ftrongeft conftitution is two 

drachms, apothecary’s weight, in a glafs of red port, taken 

in the morning falling. The patient mull fall for two. or 

three hours after.” 

The above was fent to the editor for the purpofe of being 

laid before the public through another medium (a newfpaper) 

fo far back as the year 1791, but by fome accident was mif- 

faid till a few days ago *. The author, after enumerating 

the virtues afcribed to the various ingredients by different 
O J 

writers, which we give in a note in his own words f, con¬ 

cludes with the following obfervations; 
« What 

* It is dated Bifpham, Lancalhire, 2fith October 1791,” apd bears 

the Ormfkirk poll-mark —No fignature. 

f “ If for a cow, horfe, or pig, give double the quantity, in a pint of 

milk or water: if for a dog, give the double dofe in a little new churned 

butter, without fait; and take care to tie him up, in a clean place, with¬ 

out litter, as they are fubjeft to vomit it up again. The quantity of each 

ingredient above is rather uncertain, if the coniequence fignified any thing, 

The oyfter-fhells are to be well cleaned, pulveriled, and levigated into an 

impalpable powder, which may be dried on a chalk-ftone, and afterwards 

fet by in a warm or very dry place for a few days. The Edinburgh Col¬ 

lege give the preference to thofe fhells which are hpllow. This has the 

virtues of other teftaceous powders. The alum is to be burnt in ap earthen 

veffel, or one of iron, as long as it bubbles or fwells up. The bole is not 

always found pure; it fhould be of a bright-red colour, with a tinge of 

yellow. It will effervefce with acids; and in order to free it from irapu- 

7 'rities. 
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S£ What degree of confidence ought to be placed on the 

medicine, muft be left to the judgment of the difcerning; as 

alfo, whether a preference ought not to be given to that grand 

corrector and blunter of all animal poifons, olive oil; 

efpecially if camphor is diffolved in it ? We have an account 

from the continent of its curing the hydrophobia in a very- 

advanced Rate, when given in large doles; and we know that 

it certainly is an effectual cure for the bites of ferpents* 

vipers, .&c.” 
From what fource the author of this letter learnt that the 

rities, powder it and wafh it: the finer part may be decanted into another 

veffel; the impurities will remain. After the finer parts are fubfided, pour 

off the water, and dry the bole for ufe. Bole was formerly much efteemed 

as an alexipharmic, and fingularly ferviceable in malignant and peftilential 

difeafes. 

“ The inula, or ele'campane, grows commonly in moift places, and is 

often cultivated in gardens; the flower is a yellowilh-green, fomewhat 

fimilar to a chryfanthemum, but larger. According to Linnaeus, it is the 

fecond order of the 19th clafs, Syhgenejia Poly garni a Juperflua. The root 

is here to be ufed only. In the recent ftate it does not fmell fo ftrong as 

in the dry; for it then is highly aromatic. The proper time for taking 

up the root is toward the end of September. The druggifts have a trick 

of mixing other fubftances with it when it is purchafed from them in 

powder. As a medicine, it was formerly in high eftimation. Rembertus 

Dodonaei, an eminent German botanift, who wrote about 220 years fince, 

fays it is an excellent remedy againft the bite and flings of alb venomous 

animals. Dr. Hill fays, from his own experience, that an infufion of the 

frefli root, iweetened with honey, is an excellent remedy for the hooping- 

cough. 
“ We now come to the liverwort, which ftands part of the original pre- 

fcription, although often omitted. Dr. Mead judged it of that importance 

as to recommend it, with black pepper, under the title Pulvis AntilyJJus> to 

the College of Phyficians ; and it found a place in the Difpenfatory. Ca- 

ninus, liverwort! the leaves are covered with a kind of afh-coloured meal- 

inefs, leather-like, flat with blunt lobes, targets on the edge afcending. 

Dillenius 200, tab. 27, fig. 102, calls it Lichenoides dig it at um cinereum 

Ladiuccs foliis finuojis. It grows common on old cops, heaths, woods, and 

hedges. Mr. Hudfon calls this genus Liverwort; but, as the Marchantia 

of Linnaeus is commonly known by the name of Liverwort, it is neceflary 

to mention this difference in order to avoid miflakes ; for, when once a per- 

fon is acquainted with this Cryptogamia plant, he will not eafily forget it 

when he fees it again. Dr. Withering, of Birmingham, a fenfible, well 

informed, and ingenious gentleman* gives this genus the F.nglilh appella¬ 

tion of Cupthong.’’ 

Vol.VI. LI Mro* 
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hydrophobia had adtually been cured by the ufe of olive oil, 

we know not; but the fadt is worthy of the more notice, as 

the fame remedy has lately been recommended by Dr. Fo~ 

thergill, of Bathwithout knowing the fadt, but with a 

force of reafoning that cannot fail to infure its receiving pro¬ 

per attention. Speaking of oleaginous medicines, the Dodior 

fays : “ The ancient remedy againft the bite of the viper was 

long confined to the fat of that reptile, till it was at length 

difcovered that olive oil was equally efficacious; a circum- 

itance fince well known to viper-catchers, and confirmed by 

reiterated experiments. Whether it adt by a fpecific power, 

or merely by invifcating the poifon, or otherwife deftroying 

its adtivity, matters not; the fadt has always appeared to me 

interefting, and the analogy obvious. Whatever lhare of 

fuccefs the mercurial ointment may have had in counteradt- 

ing the canine poifon, it has invariably been attributed to the 

mercury; but I have long fufpedted it ought rather to have 

been afcribed to the oily quality of the lard, with which it is 

compounded, and which conftitutes two-thirds of the com- 

polition. 

ce To form a juft eftimate of the cures attributed to mer¬ 

cury, we inuft take into the account the other means em¬ 

ployed at the fame time. Thus M. Baudot, M. Bouteille^ 

and other French practitioners of eminence, unwilling to 

truft to the above mercurial procefs alone, exprefsly order 

the wound to be firft carefully anointed with warm olive oil. 

<c M. Le Roux and his followers, who rejedted mercury, 

and attributed their fuccefs to the antimonial cauftic alone, 

employed neverthelefs an ointment, confifting chiefly of frefh 

butter, to d refs the wound f. 

In this and other obftinate difeafes of the convulftve 

kind, the ancients anointed the body with warm oil; a 

pradtice too much negledted by modern pradtitioners. 

u Conformable to this idea appears to be Dr. LooPs ole¬ 

aginous medicine, which now properly comes under conft- 

deration. The yolk of egg, though probably deftitute of any 

* See Letters and 

Vol. IX. 
Papers of the Bath and Wejl-of-England Society, 

t Mem. de l'Acad.. Vol. VI. 

fpecific 
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fpecific power, yet (as an animal mucilage well adapted to 

render the oil mifcible with the animal fluids, and alfo to 

reconcile it to the ftomac.h) feems a proper addition; nor 

need there be much exa£tnefs from an apprehenfion of an 

over-dofe. A domeftic remedy fo fimple, fo innocent, and 

fo well recommended, is certainly entitled to a full and candid 

trial in this country. 

That the human body may be thrown into a copious 

perfpiration by friction with warm olive oil, is a circumftance 

unnoticed till lately. The effects of this procefs, as pra&ifed 

at the Smyrna hofpital, in the prevention and even cure of 

the plague, in the firft fiage of infection, are related by 

Count Berchtokl in his late interefting tradft on that fub» 

jedt *; and fince confirmed by the teftimony of father Lewis, 

fuperintendant of the hofpital. 

66 If olive oil, then, be really a prefervative againft the 

poifon of the incenfed viper, and even the peftilential con¬ 

tagion itfelf, is there not reafon to fufpebt that oil and ole¬ 

aginous fubftances may have had a greater fhare in counter- 
O j O 

abtjng the canine poifon than the votaries of mercury ever 

imagined ? 

<c It is not pretended, indeed, to be a certain, only a pro¬ 

bable remedy, after the hydrophobia has adtually commenced; 

analogy affording only a prefumption, not a proof; nor can its 

efficacy be fully afcertained, but by repeated trials and atten¬ 

tive obfervation. As the prevention depends on due manage¬ 

ment of the wound, this medicine is judicioufly ordered to be 

applied externally for feveral days. On this, probably, and 

this alone, ought the main flrefs to be laid; yet, to calm the 

patient’s mind, and to ftrengthen his hopes of fecurity, it 

may not be amifs to give the oil alfo internally, according to 

the directions. Previous to this plan of treatment, however, 

the wound ought to be diligently wafhed and cauterifed. 

“ If it cure dogs after the infection has taken place, it is 

a remarkable circumftance; but ftill more fo, it it efiedt this 

by throwing them into a profufe perfpiration. This mull cer¬ 

tainly be a mi (take. Dogs, indeed, perfpire copioufiy from 

* Defer'redone del nuo'vo rimedio curatroo e preferrvati!vo contro la pejle, 

|ke Philofophical Magazine, Vol. It. p. 25L 

LI % the; 
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the lungs, but afluredly never from the fkin, even in the 

fevereft fox-chace. 

As the gaftric liquor of a healthy animal has the ftn- 

gular property of counteracting animal poifons taken into, 

the fto.mach, might not this fluid, applied to the enve¬ 

nomed wound, tend to deflroy the activity of the canine 
} 

(e As the faliva differs very little from the gaflric liquor, 

may it not, in the aCt of fucking out the poifon, add to the 

fecurity by fubduing any minute remnant lurking at the bot¬ 

tom of the wound ? 

“ Mr. Whitaker, an intelligent member of the Bath Agri¬ 

cultural Society, has juft now favoured me with the following! 

remarkable faCt, which tends to corroborate this opinion :—- 

Two perfons, very nearly related, had the misfortune to ber 

bitten, at the fame time, by a mad dog. One. of them, being 

bitten in the thumb, immediately fucked the wound diligently 

till the blood ceafed to flow; and, without ufing any other 

precaution, remained well. The other, whofe lip had been 

lacerated by the dog, being difabled from fucking out the 

poifon, had immediate recourfe to the ufual remedy, fea- 

bathing—and with the ufual event. The infeCtion took 

place; the hydrophobia came on; and death enfued. 

As this fafe and Ample method by fuCtion requires no 

medical apparatus, can be inftantly performed abroad or at 

home, either by the party or a companion, with little lofs of 

time or delay of buflnefs, ought it not to be earneftly recom¬ 

mended to all perfons remote from medical aid, particularly 

fhepherds, hufbandmen, and agriculturifts ? Nor need this 

preliminary ftep be any hindrance in profecuting at leifure 

the other modes of prevention, which have been confldered 

as rnoft effectual. Were thefe diligently purfued immediately 

after every accident of this nature, it is prefumed, the hydro¬ 

phobia would very rarely, if ever, appear. After the proper 

precautions, therefore, have been duly obferved, the patient 

may be encouraged to banifli anxiety, and reft in full aflur- 

ance ot his fafety. He may alfo purfue his ufual manner of 

living, and frequent cheerful company; abftaining, however, 

from every kind of intemperance, or being hurried away by 

gulls 
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gufts of anger, or other ftrong paflions. No internal re¬ 

medies at this period have been infilled upon, becaufe none 

feemed neceflary • nor could they, for reafons affigned, add 
to the fecurity. 

The canine poifon feems to attack the oxygenous prin¬ 

ciple of the blood, the probable fource of irritability and of 

life. Hence the deprefled unequal pulfe; the chillinefs of 

the extremities, accompanied with internal heat; the melan¬ 

choly afpedt; thedeje&ion of fpirits; and the general abfence 
of fever. 

ec It appears that the hydrophobia may be confidered as a 

fpecies of fpafmodic angina, produced by fpecific contagion, 

which exerts its influence, ift, on the injured part, and af¬ 

terwards on the organs of deglutition : 2dly, That the local 

ftimulus, being propagated to the brain, excites the moving 

powers of the fyftem into re-a6tion; and hence the convul¬ 

se motions which fpeedily exhauft the ftrength, and finally 

extinguifti the vital principle: gdly. That profufe bleeding 

may prove highly injurious : 4thly, That the forcing down 

large quantities of liquid is a cruel practice, as it cannot but 

jncreafe the fpafms, and exafperate the malady. 

Indications of Cure. 

iC The chief indications of cure appear evidently to be the 

following:—ift, To diflblve the fatal connexion between the 

injured part and the organ of deglutition.' 2dly, To calm the 

violent fpafms, and foothe the nervous fvfiem. 3dly, To 

fupport the ftrength, and invigorate the whole frame. 

“ To anfwer the firft of thefe indications, much depends 

on external means, and clofe attention to the injured part. 

The moment any darting pains, attended with numbnefs and 

difcoloration, are perceived, they denote the poifon to be in 

an adlive ftate, and that no time ought to be loft in profe- 

e'uting the moft vigorous meafures. 

“ The period from the commencement of thefe fymptoms 

to the approach of the hydrophobia is uncertain, and perhaps 

rarely exceeds %e or fix days. To prevent, therefore, the 

irritation being propagated to the throat, let the fufpe&ed 

part be immediately cut out, and the fyrfa<?e of the wound 
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duly cauterifed. If any difficulty of deglutition has already 

been felt, let a fharp blifter or finapifm be applied to the 

throat, extending from ear to ear. For, unlefs the morbid 

impreffion can be obliterated by one yet ftronger, and the 

natural a&ion of the fympathiling parts fpeedily redored, 

there can be but fmall hopes of fuccefs. 

A malady fo rapid in its progrefs, fo intractable by na¬ 

ture, demands Herculean remedies, and warrants a prudent 

trial of the molt active fubdances with which we are yet ac¬ 

quainted. The atropa bylladona, in dofes of four or five 

grains, has been highly extolled by fome German profeffors; 

the laurocerafus half grain, and.arfenic one-eighth by others. 

The hyofcyamus niger, in form of extraCl, given in dofes of 

15 or 20 grains, in cafes of fixed melancholy, attended with 

horrors and obftinate watchings. I have fometimes found 

very beneficial. It moreover procures deep and compofure 

of mind ; often where opium fails, or even adds to the in¬ 

quietude. Now thefe potent remedies, with due caution, 

may be tried in fucceffion : if they fail, they only fhare the 

common fate of former antidotes; but if one of them fhould 

anfwer, it may afford an important addition to our flock of 

knowledge. 

<c ?,dly. To affiuage the fpafms, and foothe the nervous 

fyflem. 

iC To efleCt this after the hydrophobia has actually ap¬ 

peared, all impediments, and whatever may hurt the acute 

feelings of the patient, or, by the power of aflociation, tend 

to aggravate his fu fie rings, mufl be fird carefully removed ; 

no dog mud on any account be allowed to enter the room. 

Not water only, and other liquids; but all glaring colours, 

and glafs mirrors, mud be kept entirely out of his fight. No 

loud noife, nor cold air, mud be differed to moled him. 

Having thus removed impediments, we mud next endeavour 

to aflid nature in alleviating tjie fpafms and in procuring a 

lucid interval. If there be any critical evacuation in this 

difeaie favourable to our views, it mud, I conceive, be that 
of fweat. 

u In the cures recorded by Dr. Nugent ahcl others, in 

five or fix cafes of the hydrophobia in an advanced date, the 

treatiiteiU 
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treatment was different in each; yet there was one circum- 
itance common to all, and that was a copious fweat. Till 
that appeared, the recovery leems to have been doubtful. 
Nor is the cafe deferibed by Van Helmont an exception: 
the patient being plunged in the cold bath till half dead, 
the cure was attributed to the fright, but ouo'ht rather to 
have been alcnbed to the re-adtion of the fyflem, which, 
being aided by a warm bed and fudorific regimen, termi¬ 
nated in a falutary fweat. In a fubfequent experiment of 
this kind, equally terrific, no fweat enfuecj, and the difeafe 
foon proved fatal. 

Sudorifics, indeed, feldom produce a copious fweat, un- 
lefs their operation can be affifted by warm diluting liquors. 
Hence, perhaps, it is, that mufk, valerian, opium, and other 
powerful fudorifics, have fo often failed. Given merely as, 
antifpafmodics, without proper dilution, they ferve but to 
flatter hope at the expence of difappointment; let therefore 
the following method have a fair trial : 

“ In a pint of olive oil diffolve an ounce of camphor: let 
the entire lurface of the body be diligently rubbed with this, 
folution, made warm, continuing the friction, before a gentle 
fire, till the whole be expended ; after which let the patient 
be covered with flannel, and put into a warm bed till a 

copious perfpiration be procured. This may be encouraged 
by an enema of warm wine-whey, with an addition of vola¬ 
tile alkaline fpirit, or cau de luce, which laft has long been 
deemed a noted fpecific in France.—Hie part affected, and 
alio the neck and fpine, ought to be well embrocated twice 
a-day with tepid oil, which, by Toothing the nerves, may 
a£t as a powerful anodyne and antifpafmodic : could an entire 
bath of oil be had, it would be, perhaps, greatly preferable 
to a common bath of warm water. 

V A patient, in confequence of the poifon of arfenic, had 
long fuffered fevere pains and convulfive fpafms over the 
whole furface of his body, which refilled various internal 
and external remedies, till he was ordered, by M. Bouteille, 
to be placed, for the fpace of an hour, at proper intervals, in 

a bath of warm oil, by which he was foon completely cured. 

• 5 •' '■ “ 
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On the Cure of the Hydrophobia. 
tf<r If mufic has charms to harmonife the nerves, and foothe 

the feelings of a melancholy or outrageous maniac, as men¬ 

tioned on the higheft authority, can any caufe be afligned 

why, in a mufical age like the prefent, its powerful influence 

fhould riot be tried againfl this dreadful malady ? Though its 

effe&s on the difeafe occafloned by the tarantula may have 

been greatly exaggerated, yet, if what has been confidently 

afferted of its efficacy againfl; the envenomed bite of the moft 

dangerous ferpents, be true, the analogy would afford, at leaft, 

a prefumptive argument in its favour. But, independent of 

this, other beneficial effects, in removing the wild ravings in 

certain fevers, might here be produced *. And it was confi- 

dered by Clinias, Afclepiades, and Aretceus, as an eflential 

remedy in phrenfy, melancholy, and mental derangement. 

e: In the Memoirs of the Medical Society of Paris, Vol. VI. 

is an affecting inftance of a youth of 12 years old, who died 

of the hydrophobia. The diftrefling fcene, near the clofe of 

the difeafe, induced the phyfician to try the eftedfs of mufic, 

by playing before him on the guitar. The harmony, even at 

this late period, we are told, appealed the fpafms, and ren¬ 

dered the pulfe more calm and regular. 

a 3dly, To fupport ffrength, and reflore the energy of the 

brain. 

iC To enable the patient to bear up under the unequal 

conflict, his diet fhould confift of the moft nutritious ali¬ 

ments, chiefly of the folid kind, to which may be added frefh 

eggs, jellies, and bread foaked in generous wine. If, from his 

dread of liquids, neither food nor medicine of the fluid kind 

can be got down, they muff; be conveyed in the form of me¬ 

dicated baths and enemas; of which the body, being in a 

parched abforbent ftate, will imbibe more than is generally 

imagined. Might not liquids be alfo fafely conveyed into 

the ftomach with a flexible tube, as in cafes of fufpended 

animation ? 

66 To reflore oxygen to the blood, and invigorate the whole 

fyftem, vital air, properly modified, may be inhaled into the 

lungs. Where this cannot be had, as nitrous acid contains it 

* £cc Medical Journal, Vols. I. II. and XI. 
r 
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in a loofe ftate, and readily detached, the acid may be diluted 

with a portion of water, and adminiftered as above men¬ 
tioned. , * 1 * 3 

“ Should any confiderable truce to the violent fymptoms 

be happily obtained, the return of paroxyfm might poffiblv 

be obviated by a liberal ufe of Peruvian bark with fleel, and 

by repeated oxygenation.” 

From the variety of fadls which we have laid before our 

readers, it will hardly efcape notice, that volatile alkali and 

olive oil appear to be the mod powerful remedies in this 

dreadful malady; and that the fecurity of the patient would 

be further infured by the wound being well fucked, and alfo 

cicatrifed, without any lofs of time. A. Ta 

NEW PUBLICATIONS. 
i A 

Principles of Modern Chemifhy, fyftematically arranged. By 

Dr. F. C. Gren, late Profejffor at Dalle, in Saxony. 

Tranflated from the German. Cadell and Davies, i8oo» 

3 Vols. 946 Pages; with Plates and Tables. 

HE better part of the uieful arts is chemical. An in¬ 

finite number of the appearances and changes of material 

nature are governed by chemical laws : the refearches of che- 

miftry condudl to the knowledge of philofophical truth, and 

form the mind to philofophical enlargement, and accuracy 

of thought, more happily than almoft any other fpecies of in- 

veftigation in which the human intellect can be employed. 

Hence are candid attention and encouragement eminently 

due to every undertaking which drives, either to extend che¬ 

mical fcience by new dilcoveries, or to recommend and faci¬ 

litate its ftudy by elementary publications aiming at new 

precifion, clearnefs, order, fullnefs, and engaging elegance. 

From the times of Boyle, Digby, Mayow, and Hooke, to 

thofe of Hale, Lewis, Prieftley, Black, and Cavendifh, the 

philofophers of Britain, in fome meafure, flighted chemiftry 

for the fake of thofe purfuits in the mechanical philofophy 

and the mathematics, in which they mull Jae ,confefled to 

Vol, VL Mm have 
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have been incomparably ardent and fuccefsful. Our fathers 

were therefore content, during that period, to accept the 

Germans, Dutch, and French, for their chemical.inftrudtors. 

The French, though not the proper authors of the moft im¬ 

portant difcoveries in that which is called Modern Chemiftry, 

were, however, the firft to combine, corredt, and advance 

thofe difcoveries into one general fyftem: and we therefore 

honour them as our matters ; and have fubmilted to receive 

from them, as well a new chemical language, as our favourite 

elementary chemical books. Even the Germans, though not 

more fortunate than we in difcovery, nor more ably inftruc- 

tive in academical lectures and the exhibition of experiments, 

have been lately more forward to publifh compilations of the 

fadts and principles of chemical fcience; and we neither deny 

praife to their induftry, nor rejedl their aid. Such is the 

progrefs of chemical difcovery as to demand the frequent 

eompofition of new fyftems, which {hall affemble fadts as 

they are obferved, and principles as they are eftablifkcd. 

Books thus neceflary we gladly accept, from whatever quar¬ 

ter and under whatever name. We ttiould with, them to be 

originally in Englifh, to illuftrate efpecially the ttate of Britifh 

fcience, of Britifh mveftigatiom, of Britifh arts. But, pottefs- 

they the true merits which are to be dettred of fuch works 

in general, we ttiall receive them with eager gratitude and 

relpedt even rn tranttation frori a foreign language. 

The following abftradt of this work, by Dr. Gren, may 

perhaps aflift our readers to judge what utilities are likely to 

refult from the addition of it to the prefect ftoek of Englifh 

chemical literature. 
It opens with an introdudtory fketch of the hiftory of che- 

miftry. In the firji chapter are explained thofe more general 

laws which refpedt alike all the other parts of chemical fci¬ 

ence, the general nature of the moft remarkable procefles of 

the laboratory, and the forms and peculiar ufes of thofe in- 

ttrmuents which chemiftry chiefly employs. The chemical 

hiftory of the more remarkable gafes, and of fome of their 

proximate compounds, fills the fecond chapter. The general 

charadters of the acids, of the alkalies, and of their neutral 

compounds, are exhibited in the third, The fourth traces 

2 the 
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tlie hiftory of the earths. In the fifth the properties of the 

different mineral acids are explained with confiderable mi- 

nutenefs of detail. The chemical compofition of vegetables, 

their principles immediate and ultimate, with their ufes in 

the arts, are the fubjeCls of the Jixth chapter. The feventh 

chapter is employed upon animal matters. Fermentation 

and putrefaction are the fubjeCls of the eighth. The ninth 

and tenth chapters give the chemical hiftory of bituminous 

and carbonaceous minerals. The metals are the fubje&s of 

the eleventh. Tables of attractions, fpecific gravities, weights, 

meafures, &c. fill nine articles of an appendix. A copious in¬ 

dex concludes the laft volume. A preface by the tranflator, and 

a table of contents, are prefixed at the beginning of the firft. 

Such are the parts, the ftruCture, the exterior form, of 

this work. Its fcientific value is not to be difcovered with¬ 

out a more intimate examination of it. 

It traces the general hiftory of chemiftry from the fuppofed 

origin of the fcience, among the ancient Egyptians, to the 

aera of its laft great improvement by the creation of the anti- 

phlogiftic fyftem. 

' In the explanation of the firft general laws of chemical 

fcience, or what may be called the metaphyfles of chemiftry y 

Dr. Gren teaches, that the attraction, the cohefion, and the 

expanfion of matter depend upon three diftinCt laws : that 

matter fills all fpace, without any intervening vacuity : that 

it is, however, poffihle for two particles of matter to exift to¬ 

gether in the fame fpace at the fame time : that thofe which 

are called permanently elaflic fluids are not condenfible nor 

deftruCiible by the mere abftraCtion of their caloric : that the 

affinity of compofition, the fimple affinity, and the double 

affinity, are the only diftino-uiftiable modes of chemical at- 

traCtion : that efteryefcence is no indication of any great ac¬ 

tivity of attradive force. 

Solution, fufion, evaporation, diftillation; the fubordinate 

modes of thefe different proceffes, and the veffels and imple¬ 

ments with which they are ufually performed, he deferibes 

with confiderable accuracy and clearnefs. 

Concerning calQric, this ingenious chemiil teaches, that 

M m % it 



S68 New Publications. 

it is elaftic and expanjibl-e: that it is not expansible* : that 

any quantity of this fubftance pofteftes more or lefs of expan- 

five power, according as. it is lefs or more expanded : that it 

fills all fpace, in continuity, without interftices : that it never 

produces fenfible heat without entering into intimate chemical 

combination with all the parts of the heated body : that its 

expanfive force is fometimes abfive, fometimes inert and qui- 

efcent: that, in vapour, caloric is, though fixed and latent, yet 

ojoly mechanically adherent to the vaporified fubftance; while 

in the permanent elaftic gafes it is chemically combined with 

the refpeclive bafes : with various other dobfrines, which, as 

lefs novel and peculiar, require not to be here particularly 

noticed. 

Light, this author reprefcnts as a compound of a peculiar 

bafe with caloric. He fuppofes it to be rendered fluid and 

elaftic by caloric; to be fixed, without it. He conceives light 

to exift in a fixed ftate in all combuftible bodies, and to be 

evolved, in combuftion. into combination with the caloric 

from the vital air that is then decompofed. In this manner 

he defcribes light as the fame thing with the phhgifton of 

the difciples of Stahl; not allowing that, if fixed, it mull have 

gravity, and that, if it have gravity, the bodies out of which 

it is evolved muft be lighter, as to their other matter, after 

they have loft it, than while it ftill exifted in them. He re¬ 

gards it as being, though a diftinbf fubftance from caloric, 

yet the matter of heat, and the principle of combujlion. 

Speaking of combuftion, Gren fcruples not to affirm, that 

the antiphlogific fyjlem affords no explanation of the reafon, 

why a .certain degree of previous heat is neceffary to the com¬ 

mencement of flaming; combuftion. Flame he defcribes as 

eflentially confifting; of the burning; g;as of the bodies which 

are decompofed under it. 

He thinks it not improbable that gas-azot and gas-oxygen 

may co-exift in the atmofphere, not in a merely mechanical 

mixture, but even in intimate chemical combination. 

That fog which renders the atmofphere thick, dim, and 

See the work, Vol. I. § 151. It is poflible, however, there may be 

fome miftake in the printing. 
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turbid, is regarded by Dr. Gren as the bads of aqueous va¬ 

pour entirely deprived of its caloric. 

Dr. Gren regards that which has been called the oxygen¬ 

ated muriatic acid, as being nothing but the proper muriatic 

acid in its full energy. To that which is now commonly called 

the muriatic acid, he gives the name of murialpus acid; re¬ 

garding it as analogous in its character to the fiilphureous 

and the nitrous acids. 

He rejects, after Doerffurd, the peculiar exigence of the 

camphoric acid. He comiders the narcotic matter of certain 

vegetables as worthy to be diftinguiffied as one of their pe¬ 

culiar immediate principles. 

The lithic acid does not appear to this author to be one 

that is formed by the organic functions of animals. 

He affirms, that tljofe which are called the acetous and the 

acetic acids differ only in the degrees of their concentration, 

not in the proportions of their principles. 

His general account of the acids, alkalies, and earths, is 

indeed brief, and rather incomplete, but in almoft every par¬ 

ticular fufficiently correct. 

According to our perfonal experience, hot lime and fulphur, 

coming into intimate contatff, are apt to exhibit a combuf- 

tion of the fulphur, from which enfues a formation of ful- 

phureous acid. Dr. Gren recommends, to prepare fulphuret 

of lime by mixing chalk with fulphur, and then igniting the 

mixture, to expel the carbonic acid ! 

In his account of vegetables, Dr. Gren relates, contrary to 

the experience of other chemiffs, that pyro-ligneous acid0 when 

fufficiently pure, is, in the nature and proportions of its prin¬ 

ciples, precifely the fame with acetic acid! 

He afcribes to the mechanical porofity alone, of charcoal, 

unaffifted by any chemical re-agency, that power of purifying 

faline leys from colouring matters which charcoal is well 

known to poffefs. 

From accurate analyfes of wheat, able chemifts have re- 

folved this fub fiance into the two immediate principles of 

farina and gluten; but Dr. Gren rather confiders it as com- 

pofed of gluten, Jlarch, and mucilage. 

He denies that any vegetables have in them fuch an im¬ 

mediate 
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mediate principle as aroma; bat fuppofes that which has 

been hitherto called aroma, to be merely volatile or ethereal 

oil. , ' 
The plates of the chemical apparatus at the end of the flrfl: 

volume are very beautifully engraved by Mr. Lowry. 

Dr. Gren dilcovers no analogy between the gelly of ani¬ 

mal bodies and the gluten of vegetables. 

He maintains, that, in bread, flour is fo thoroughly, fo en¬ 

tirely altered, as to be no longer capable of affording even the 

fmallefl: portion of farina or gluten. 

He reckons no fubftances to be properly fufceptible of pu¬ 

trefaction, fave fuch as contain azot. 

Of bitumens he aflerts, that they mud necejfarily have had 

their origin from the decompofition of animal bodies. 

Though more ample in his accounts of the metals than in 

the preceding departments of his work, he gives no account 

of the new Cornifli metal the menachanite. 

At the end the editor has given feveral ufeful tables. 

As to the other matters in the compofition of this work, 

they differ not materially from the explanations in the fyftems 

of Fourcroy, Chaptal, Nicholfon, and Jacquin. 

The tranflation is not free from Germanifms; but in books 

of chemical and phyfical fcience, elegance and propriety of 

this fort are rarely regarded as objects of primary concern. 

On the whole, we cannot doubt but the public muft receive, 

with partial favour, a work of fuch Angular merits. The 

tranflator, and thofe who have encouraged the tranflation, 

evidently deferve the warmeft thanks of Britifh chemifts. 

Effays on the Venereal Difeafe. Part II. William 

Blair, A.M.F.M.S. C#c. &'c. &?c. Symonds, Pater- 
nofler Row. 1800. 

IF was fome time fince Rated by Mr. Scott of Bombay, 

that he had difc-overed the acid of nitre to poffefs the powers 

or a fpecific. remedy for the venereal difeafe. Dr. Beddoes, 

Mr. Cruickfhank, and other medical gentlemen in this coun¬ 

try, eagerly repeated the trials indicated by Mr. Scott. The 

fuccefs was various. One party affirmed the deciflve efficacy 

oi the new medicine $ another declared, from alleged expe¬ 

rience. 
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Hence, that its powers were imaginary, or at beft uncertain. 

Inaccuracy of obfervation and experiment, with the influence 

of perfonal partialities and preconceived opinions, were na¬ 

turally fuppofed to be the chief caufes of thefe contrarieties 

of report. Mr. Blair, Surgeon to the Lock Hofpital and Afy- 

lum, therefore, undertook to colleCt fuch a fyilem of evidence 

concerning the a&ion of nitric and nitrous acid in lues vene¬ 

rea, as fhould, if poffible, finally afcertain the true practical 

principle in regard to its ufe. The refult of his firft inquiries 

was made public in a former fart of the prefent work. In 

the fecond part the ingenious author prefents a multiplicity 

of new teftimonies; anaiyfes and examines the fa&s pub- 

lilhed on the fame fubjetft: by others; and endeavours to de¬ 

duce thofe general truths, to eftablifh which, he conceives 

that all his aftembled teftimonies combine their force. His 

inquiry has been conducted, and his lafl inferences are de¬ 

duced, with the candour of a gentleman and the cautious 

difcrimination of a philofopher. “ That the acids of nitre, 

&c. though very tifeful auxiliaries to mercury in the cure of 

the venereal difeafe, are, in no modification of that com¬ 

plaint, to be confidently and exclufively fubflituted inftead 

of mercury,” is the general practical pofition with which 

Mr. Blair clofes his whole inveftigation. 

This opinion is, perhaps, the fafeft to be at prefent acted 

upon in medical praCtice. It feems to be allowed on all 

hands, however, that nitric acid, taken together with mer¬ 

cury, counteracts its debilitating efife&s without diminifhinp' 
its remedial energy. 

Of the ratio of the operation of either mercury or nitric 

acid, as an anti-venereal remedy, no very particular account 

has ever yet been given. It has indeed been conceived, 

that, fince oxygen is the balls of vital air, it mu ft be, in all 

its various modifications, of fovereign efficacy for the cure of 

difeafe and the nourifhment o-f life; that nitric acid is a re¬ 

medy againft lues venerea, on account of the oxygen which 

it contains ; and that other oxygenous compounds mav pro¬ 

bably a<5t with fimilar effeCts. All beyond this is ftill left in 

myftery. But, is not the venereal virus one of thofe innu- 

Jnerable and fubtle. chemical compounds as yet inimitable by 

human 
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human art, which the healthful fmnStions of the animal 

economy continually form by the endlefsly varied combina¬ 

tion of hydrogen, carbon, oxygen, and azot ? Is not this 

virus, thus compounded, decompofable, probably, by the affi¬ 

nities of many acid and faline fubftances/provided thefe fub¬ 

ftances might be brought into mixture with it in all thofe 

parts of the fyftem in which it is active, and without being 

themfelves previoufly altered by decompofition or new com¬ 

binations? Are not the activity with which mercury pene¬ 

trates throughout the whole body, and that remarkable de¬ 

gree in which, in every one of its combinations, it preferves 

its primitive energies—are not thefe the caufes of its being a 

fpecific for the decompofition and entire expulfion of the 

venereal virus? Does it not then certainly appear, it oxy¬ 

gen, or perhaps nitric acid, without decompofition, without 

new combination, might be brought in fufficient quantity, 

and for a fufficient length of time, into mixture with all the 

venereal virus that is at any time in the fyftem, that the 

virus might be entirely decompofed, and the difeafe com- t 

pletely healed ? 

INTELLIGENCE, 

AND 

MISCELLANEOUS ARTICLES. 

PRIZE GtUESTIONS. 

rTr* 
A HE Electoral Jablonfky Society of the Sciences at 

Leipfic has announced the following prize queftions for 

the year 1800: 

Hi/lory.—A fliort fketch of the hiftory of the trade of 
Poland. 

Mathematics.—An hiftorical view, quoting the authorities 

of the various purpofes to which the laws of attra6tion have 

been applied fince the time of Newton to the prefent period. 

Vhyfical Economy,—Of the influence of the atmofphere 

-1 
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on the fertility of the earthy according to the neweft and 

moft authentic experiments; and in particular, How does 

the nature of the foil, fituation, and culture, contribute to 

render this influence active and efficacious ? The prize is a 

medal of the value of 24 ducats; and the papers, written 

either in the Latin or French language, muff be tranfmitted, 

with a fealed note containing the author’s name and place of 

abode, to C. F. Hindenburg, public profelfor of natural phi- 
lofophy and fecretary to the fociety. 

The following prize queftions have been propofed by the 
French National Inftitute. 

CLASS OF THE MATHEMATICAL AND PHYSICAL 

SCIENCES. 

I. The Clafs propofed, for the fecond time, in the year 6, 

as the fubje6t of a prize, an anatomical comparifon of the 

liver in different kinds of animals; but as no paper has been 

tranfmitted on that queftion, the Clafs has thought proper 

to withdraw it, and to propofe the following: 

u To determine, by chemical and anatomical obfervations 

• and experiments, what are the phenomena of the torpor 

which certain animals, fuch as the marmot, dormoufe, &c. 

experience, during winter, in regard to the circulation of the 

blood, refpiration, and irritability: to make refearches re- 

fpe<ffing the caufe of this deep, and why it is peculiar to 

thefe animals.” 

The competitors are requeued to examine in particular 

what differences are obferved between thefe animals in their 

lethargic and their ordinary ftate, in regard to the quicknefs 

of their pulfe ; the degree of the warmth of the blood; the 

frequency of their refpiration; the quantity of oxygen con- 

fumed in a given time; and their excitability by galvanifm. 

They will examine alfo the anatomical differences which dif- 

tinguiffi thefe animals from thofe not fubje£t to torpor during 

the winter; and they will endeavour to difcover whether thefe 

differences are fufficient to explain the phenomena of that 

torpor. 

The prize will be a gold medal of the value of a kilo¬ 

gramme. As the experiments refpe&ing this queftion can- 

Vol. VI, N n not 
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not be made but In winter, the memoirs will be received tiU 

the 15th of Meftidor, year 10. The Inftitute will proclaim 

the piece which {hall be thought worthy of the prize in its 

public fitting of Vendemiaire, year 11. 

II. The Clafs propofed alfo in the year 6, as the fubject, 

of a prize, to be determined in the public fitting of Germi¬ 

nal, year 8, the following queftion : 
“ To endeavour to afcerta.in, by accurate experiments, 

what influence atmofpheric air, light, water, and earth, have 

on vegetation.5 * 
Though no memoir has been received on this .interefting 

queftion, the Clafs has thought proper to propofe it again 5 

but as the different labours neeeffary to.refolve it completely 

would require many experiments and eonfiderable time; and 

as it can hardly be expended that all the information which 

may be wiflied for can be obtained from the competitors in 

the courfe of the new term propofed, the Clafs has decreed, 

that if memoirs in which the queftion is treated in its full 

extent be not received, it will grant the prize to that which 

{hall contain a feries of experiments, fadls, and obfervations, 

that fhall appear calculated to augment the knowledge al¬ 

ready acquired in regard to fome parts of the queftion. 

The prize will be a medal of the value of a kilogramme, 

and will be decreed in the public fitting of the 15th of Mef¬ 

fidor, year 10. The papers muff be lent in before the iff of 

Nivofe, year 10. 

III. What are the characters which diftinguifh in ani¬ 

mal and vegetable fubfiances thofe which ferve as ferment, 

from thofe in which they produce fermentation ?55 

The prize will be a gold medal of the value of a kilo¬ 

gramme, and will be decreed in the public fitting of the 

15th of Germinal, year ic. The papers mufi be fent in 

before the iff of Nivofe the fame year. 

CLASS OP LITERATURE AND THE FINE ARTS. 

ci To analyfe the relation which fubfifts between mufic 
and declamation/" 

To determine the means of applying declamation to 

mufic without injuring melody/5 
The 
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The prize will be a gold medal of the value of a kilo¬ 

gramme, .and will be decreed in the public fitting of the 

15th of Nivofe, year 10. The papers muft be written in 

French, and lent in before the iff of Vendemiaire the fame 

year. 

In the fittting of the 15th of Germinal (April 4), at which 

Bonaparte fat as prefident, C, Cuvier read an account of the 

labours of the Mathematical and Phyfical Clafs during the 

preceding three months. 

It is in the department of natural hifiory in particular that 

the labours of the Clafs, during the laft quarter, have enlarged 

the boundaries of fcience. It has treated fome queftions of 

the utmoft importance in regard to the' hiftory of minerals 

and that of animals. 

Philofophers, for' example, have long been embarraffed 

with volcanoes, on account of the difficulties which occur in 

explaining the phenomena of them, and in the attempts 

made to difcover the fources of thofe immenfe quantities of 

fubftances of every kind thrown up by them during eruptions. 

C. Patrin, on this fubjedt, has given fome views which dif- 

play a bold imagination, -and has called in to his aid all the 

refources of modern chemifiry. He fuppofes that the water 

of the fea is continually attracted between the ftrafa of fchift, 

which generally forms the bafis of volcanoes : that the ma¬ 

rine 'frit is there dccompofed : that its acid becomes fur- 

charged with oxygen by palling over the oxyds of iron and 

manganefe : that it decompofes the fulhires of iron, and even 

the water, by the intervention of carbon : that the different 

products of thefe decompofitions, combining under other 

forms, give petroleum and hydrogen gas, which take fire, 

and produce the molt brilliant part of the volcanic pheno¬ 

mena; while electricity, joining itfelf to thefe elements, al¬ 

ready fo numerous, forms fulphur and phofphorus. It isThe 

laft-mentioned fubftance above all, which, in the opinion of 

C. Patrin, adts the moft (Jiftinguiflied part. By it he fup¬ 

pofes the oxygen is fixed under an earthy appearance, and 

confequently, it is by it that volcanoes are enabled to furnifh 

that immenfe quantity of lava which they are continually 

pouring forth on the furrounding diltridts without exha idling 

N n % , the 
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the bafe that fupports them. In the laft place, the iron is 

carried into the lava by a metalliferous fluid, to which 

C. Patrin afcribes the property of holding metals in a ftate 

of vapour, and of depofiting them under certain circum- 

flances, almoft as fluoric acid gas does filiceous earth. 

Snow of a very bright red colour has fometimes been 

found On the fummits of the higheft mountains. The mat¬ 

ter which colours it, burns with a fmell fimilar to that of a 

great many vegetable fubftances. Sauflure, who often col¬ 

lected fuch fnow on the Alps, was induced by this property, 

as well as by its being found in fummer, and in places where 

a great many plants were in flower, to contider the colouring 

matter as the farina of fome plant*. C. Ramond, who found 

this dull on the fnow of the Pyrenees, having remarked that 

it is heavier than water, fufpeCted it to be of mineral origin; 

and he, indeed, found that it arifes from a decompofltion of 

certain micas. This decompofltion requires, without doubt, 

the conditions mentioned by Sauflure; for C. Ramond found 

that they are neceflary to the Pyrenees as well as to the 

Alps. 

The production of native metals in the interior of mines 

is one of thofe objects alfo which have attracted the atten¬ 

tion of naturalifts, and which have given rife to a multitude 

of fyftems. An experiment of C. Gillet-Laumont points 

out one of the ways in which this produ&ion may take 

place. He has fhown us, that by touching or rubbing with 

sine or with iron the muriat of filver, that is to fay, a com¬ 

bination of the oxyd of filver with the muriatic acid, the 

filver immediately refumes its purity and luftre by giving 

up its acid to the metal which touches it. But the cir- 

cumftances neceflary for this reduction, which chemiftry 

eafily explains, may occur every moment in the interior of 
mines. 

We too often accufe the ancients of error when we do not 

underhand them. Ariftotle fpeaks of the afpalax as an ani¬ 

mal entirely blind. The Romans and the moderns, having 

tranflated the word afpalax mole, thought themfelves autho- 

* For an account of Mr. Sauffure’s difeovery of red fnow on the Alps, 

fee the Fhilofophical Magazine, Vol. III. p. 168. 
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rifed to deny the affertion of Anftotlej and indeed the mole 

is not blind; it is alfo an animal different from the afpalax. 

C. Olivier has brought us from the Levant an animal ac¬ 

tually blind, its fkin not being even pierced at the place 

where the eyes ought to be; which lives under ground like 

the mole, and which has all the chara&ers afcribed by Ari- 

ftotle to the afpalax. This animal is that known to zoolo- 

gifts under the name of mus typblus and xemni. 

C. Olivier has given us alfo fome information refpecTing 

another fmall animal known to the ancients under the name 

of the two-footed rat, and to the moderns by that of the 

jerboa. 1 he very Angular conformation of its feet, of which 

thofe behind are five or fix times longer than thofe before, 

has been known for fome time, but we had no accurate 

knowledge of the maimer in which it walks. C. Olivier in¬ 

forms us that it moves forwards only by jumping, but that 

it always falls on all four. He has defcribed alfo the organ- 

ifation of its genitals, which are armed with fmall points, that 

muft render its copulation ft ill more painful than that of 

cats. He has defcribed alfo a fmall fpecies of this genus^ 
hitherto imperfedily known. 

C. Beauvois has invented an inftrument for indicating the 

refpedtive proportions of the crania of different quadrupeds. 

He has applied it to two animals of North America, which 

fome naturalifts ftill hefitate to make diftindl fpecies on ac¬ 

count of their great refemblance to animals analogous to 

them in the old continent. Thefe animals are the fox and 

the rabbit of the United States. The refult of C. Beauvois* 

comparifons is, that they are two diftindt fpecies; and this 

opinion is juftified by the habits of thefe animals. The rab¬ 

bit, in particular, does not burrow like ours, but nefiles in 
hollow trees. 

C. Latreille has prefented two memoirs, which have been 

fince printed. The firfl: treats of the ferpents of France. 

Thefe animals, which occafion fo much terror to the vulgar, 

have not been fufficiently ftudied by naturalifts. The eleven 

fpecies found in France have often been confounded with 

each other, but C. Latreille has completely explained the 

jiomenclature. 

The 
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The fecond memoir relates to falamanders, to which our 

anceftors afcribed the property of refitting the flames ; but 

they have fliown to Our cotemporaries a property more au¬ 

thentic, and equally wonderful, that of reproducing their 

limbs when they have been cut off. C. Latreille has de¬ 

fer! bed fix fpecies which hitherto have not been diftinguifhed 

by natural itts. 
Every body knows ultramarine, that valuable colour, which 

alone imitates the azure of the heavens. It is extracted from 

a ftone named lapis lazuli, by a very tedious manipulation; 

and though it has been known for a long time, and was even 

employed in the middle ages for thofe miniatures with which 

manuferipts were ornamented, no precife idea was enter¬ 

tained refpedting its colouring principle: it was long be¬ 

lieved that it was'eopper. Margraf proved that it is iron; 

but the queftion was, to find in what ftate it exifts in the 

ftone, and how it produces that beautiful blue colour with¬ 

out being combined with the acid of Pruffian blue. C. Guy¬ 

ton, treating gypfum which contained abundance of iron, 

remarked that, in changing itfelf into a fulfure, that matter 

affirmed a blue colour as unalterable as that of lapis lazuli, 

and preferving itfelf even in pot-afh in fufion. Guided by 

this phenomenon, he treated lapis lazuli itfelf; and his ex¬ 

periments leave him no doubt that the colouring principle 

of that ftone is a blue fulfure of iron, which has hitherto 

eluded the researches of chemifts, becaufe they confounded 

the products of it with thofe of the grains of pyrites or yel¬ 

low fulfure of iron, which exitt in every kind of lapis lazuli. 

By a few fteps more the arts will perhaps be enriched with a 

rare fubfiance, which may be formed at pleafure. 

C. Chauffer has rendered an important fervice to all thofe 

fciences the objedf of which is organised bodies, by commu¬ 

nicating the means of preferving to the different parts of the 

human body, and of thofe of animals, the forms which they 

poffeffed when in the ftate of life. This procefs confifts in 

keeping them for fome time in a folution of the oxygen¬ 

ated muriat of mercury, commonly called corrojive fublimate. 

Wheniuffered to dry, after being taken from this mixture, 

they affume a confidence like that of wood, and become 

abfolutelv 



abfolutely unchangeable in the air. If the bodies have been 

injected before being immerfed, they even retain the colour 

and frefhinefs of life, and confequently form mummies much 

more perfect than thofe of Egypt, which, as has been faid, 

only eternifed the image of death. C. Chauflier has no 

doubt that this was the method employed by kuifch, and 

which anatomifts in vain attempted to difcover. 

C. Vauquelin and C. Bumva have analyfed the liquor of 

the amnios of woman and that of the cow, together with the 

fubftance found on the bodies of new-born children. The 

liquor of the amnios of woman contains albumen, foda, mu- 

riat of foda, and phofphat of lime. The cruft on the body 

of the foetus is a degeneration of the albuminous fubftance, 

which begins to pafs to the ftate of a fat body. The liquor 

of the amnios of the cow exhibited a peculiar animal matter, 

a new acid, and fulphat of foda. 

Medicine has produced four important memoirs. The 

epidemic difeafe which broke out at Nice and Grenoble- 

alarmed the public, and a report was even fpread that it 

v/as actually the plague. C. DefefTart, however, after col¬ 

lecting every information on the fubjeCt, has known that it 

was only that difeafe long known under the name of the jail 

fever, which too often attacks armies and other bodies of 

men when crowded together. 

Children are born fometimes with a portion of the vifeera 

uncovered, and having a tumor which by medical men is 

called an umbilical hernia. C. Laffus has fhown that the 

caufe of this defeat is, that the liver, receiving a larger quan¬ 

tity of blood than it ought by the umbilical vein, dilates it- 

felf more than ufual, feparates the mufcles of the abdomen 

which kept it in its place, dilates and renders thin the ten¬ 

dinous fubftance that feparates them, and makes its way- 

through the fame opening of the fkin through which the 

umbilical cord paftes. This diforganifation fometimes pro¬ 

ceeds fo far that the inteftines, and even the heart and lungs, 

are alfo uncovered. This vicious conformation proves alrnoft 

always mortal; and C. Laftus announces this circumftance, 

that furgeons may fave themfelves the trouble of performing 

operations, which may caufe the parents to be accufed of 
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ignorance or cruelty. C. Pelletan, on the other hand, en¬ 

deavours to encourage them to undertake another operation, 

which may be ufeful, and which mifplaced timidity often 

prevents from being pra&ifed; it is that of hronchotomy, or 

opening the tracheal artery. Whenever any body capable 

of flopping refpiration is introduced into that canal, it may 

be boldly opened, in order to get rid of it. 

C. Portal has revived the ideas, which he announced in 

1782, on the treatment of that kind of apoplexy called ferous, 

that is to fay, of that kind during which the face remains 

pale and livid. He has proved that emetics, generally ad- 

miniftered in fuch cafes, are the more inefficacious, as in 

everv kind of apoplexy the ftomach is palfied; and that, be¬ 

tides, it has appeared by all bodies which have been opened, 

that in the ferous apoplexy, as well as in others, there are 

accumulations of blood in the brain. He does not hefitate, 

therefore, to recommend bleeding for the one as well as for 

the other; and he has proved by practical obfervations that 

it has often fucceeded. 

C. Duhamel has been employed in improving the art of 

affaying filver, or of feparating it from the lead it contains. 

For this procefs, on a fmall fcale, refiners employ fmall cups 

of well lixiviated bone-afhes called cupells, which abforb the 

lead as it vitrifies, and leave the filver pure: on a large fcale 

they employ cupells formed of wood-afhes ; but, befides their 

being expenfive, they are attended with feveral inconve¬ 

niences. C. Duhamel, after remarking that the litharge, 

or glafs of lead, may be feparated in proportion as it is 

formed, without caufing it to be abforbed by the cupells, 

propofes that thefe veffels fhould be made of founders fand 

mixed with clay; that the furface of them fhould be covered 

with a ftratum of afhes ; that the blaft of the bellows fhould 

be diredled on the fluid lead to accelerate the oxydation; and 

that the litharge fhould be made to run off by a groove 

formed in the edge of the cupell, and which ought to be 

dug lower in proportion as the bath finks down. 

C. Lacepede read an ingenious memoir on fome pheno¬ 

mena refpedting the flight and vifion of birds. He took, as 

the objedl of his obfervations, the eagle and man-of-war 

bird 5 
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bird ; two kinds which are endowed with the ftrongeft power 

of flight and the acuteft vifiom It refults from his obferva- 

tions that the fight of thefe birds is nine times more exten- 

five than that, of the fur theft flighted man; and that in 220 

hours/that is to fay, in a little more than nine days, allowing 

them 16 or 17 hours of repofe, they would make the tour of 

the whole earth. 
C. Cuvier read the. eloge of Daubenton, with an account 

of his labours, in the courfe of which he drew a parallel be¬ 

tween him and his friend Bufifon. Buffon always fuffered 

himfelf to be led away by his imagination, Daubenton al¬ 

ways endeavoured to guard againft his: the former was full 

of vivacity, the latter of patience: the firft chofe rather to 

guefs at the truth than to obferve it; thefecond remarked all 

its details, and was always diffident of himfelf. 

The Clafs has received from feveral of its members the 

following works : 
C. Olivier has prefented the three firft volumes of his 

Natural Hiftory of Infers, which contain a defcription and 

fio-ures of an inlmenfe number of new and interefting fpecies. 

C. Briflfon prefented a new edition of his DiBionnaire de 

Phyjique, with additions containing an account of ail the 

modern difcoveries. 
C. Cuvier has prefented the two firft volumes of his Lef- 

fons of comparative Anatomy. In this work the author ex¬ 

amines the organs of motion and fenfation in regard to their 

ftmdlure and ufes in man and all the other claftes of animals. 

C. Levefque read at the fame time an account of the la¬ 

bours of the Clafs of the Moral and Political Sciences during 

the preceding three months. 
C. Goflelin has examined the geographical knowledge of 

the ancients refpe&ing the fouthern coafts of Arabia. He 

has proved that Ptolemy, notwithftanding the lingular form 

he has given to them, has preferved with the greateft accu¬ 

racy all the diftances, and that our beft modern charts might 

be corrected by the labours of that ancient geographer. 

C. Buache has communicated to the Clafs a memoir, in 

manufcript, written at Cairo in 17.17 by the French traveller 

Paul Lucas. This memoir contains dome curious informa- 
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tion refpedling feveral places in the interior of Africa. Trie 

means employed by Paul Lucas to obtain this information 

were the fame as thofe employed by fome late Engliih tra¬ 

vellers : he confulted the caravans which fet out every year 

from Cairo for Africa. 
C. Langles, by his fkill in oriental literature, has been 

able to procure fome information, which he has communi¬ 

cated to the Clafs, refpedPmg a people in India called the 

Seeks. Thefe people, whofe capital is Labor, acknowledge 

as their founder a Hindu born in 1469, who gave them in 

one book their code of law^ and the ritual of their religion. 

They adore one God, to whom they afcribe neither paffioiis 

nor human weaknefs. As they are Grangers to the fnackles 

of fuperdition, they have not received thofe of defpotifm, 

which, by oppreffing the other tribes of India, enchains their 

courage as well as their ideas. As they are induflrious, opu¬ 

lent, and brave, and are protedled by natural ramparts im¬ 

penetrable to cavalry, they have never yet been fubdued 

even by the Mogul princes, their neighbours. 

ELECTORAL ACADEMY OF THE USEFUL. SCIENCES 

AT ERFURT. 

In the fitting of September 2, 1799, A. F. Hecker read a 

treatife on the care and education of orphans; on hofpitals 

tor foundlings, and on chi Id-murder. 

J. J. Bellermann communicated fome obfervations on five 

oriental manuferipts which had been pre-fen ted to the Aca¬ 
demy. 

C. Cramp communicated his anaiyfis of agronomical and 
terreftrial refractions. 

In the fitting of October 2, Charles Theodore Anthony 

Maria Baron, von Dalberg read a paper on fteatites, and the 

ufes to which it may be applied in the arts by lapidaries ; 

and communicated at the fame time fome obfervations which 

he had made on the fteatites of Baireuth (talcum Jieatltes). 

Steatites is an exceedingly fpft Bone, which can be cut or 

turned with great eafe, and which, when burnt in a clofe 

\eflel, acquires fuch a hardnefs as to withftand the file. In 

this mamier an artift, with very little expence,. might prepare 
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cameos, gems, and (mall toys, which in point of folidity would 

not be inferior to thofe of the ancients. The author made a. 

feries of experiments on the method of giving a durable dye 

to hardened deatites, by which it appears that it may be made 

to imitate the moft efteemed and mod beautiful kinds of done. 

In the fpecimens of the coloured deatites laid before the So¬ 

ciety, feme of which had heads cut on them, the members 

admired in particular the high degree of polifli of which 

burnt deatites is fufceptible, and in which it exceeds even 

agate., Thefe experiments are curious, and of the utmoft 

importance to the arts. 

Profedor J. Bartholomew Trommfdorf gave at the fame 

'ime a chemical analyfis of deatites, by which it appears that 

filiceous earth and talcky earth are the principal component 

parts of this foffil. The profedor, however, obferved alfo a 

fmall mixture of argillaceous earth, which Klaproth, during 

his refearches, did not find, but which, according to the 

author, was perhaps accidental. 

Prince Demitri von'Gallitzin gave an account of the expe¬ 

riments which he made with different kinds of air in regard 

to the germination of vegetables. He fowed garden-creffes 

in thirteen kinds of air, and kept them all at an equal tem¬ 

perature. The following were the refults id, In oxygen 

gas, and in air corrupted by refpiration and burnt bodies, 

germination took place as well as in common air. ad, In hy¬ 

drogen °'as and in carbonic acid gas, extracted from different 

bodies, and by various proceffes, there was no germination. 

The feeds of the creffes fwelled up a little, but in the courfe 

of eight days there was not the {mailed fign of growth ; 

though the feeds in atmofpheric and oxygen air, and air cor¬ 

rupted by refpiration, produced in the fame period four leaves. 

Atmofpheric air being admitted into the glades which con¬ 

tained the carbonic acid, and hydrogen gafes, the feeds in 

fortv-eio-ht hours threw out two leaves. From this it kerns 
J O •» 

to follow, that carbonic acid and hydrogen gafes check 

and retard germination, but do not dedroy it. 3d, Nitrous 

air dedroyed the feeds, gave them a black colour, and 

rendered them incapable of germinating in other kinds of 

air. 
O e ny This 
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This effe<T, as the author conjecture's, arifes from the 111-' 

trous acid which the nitrous air contains. The author com¬ 

municated alfo the following obfervation :—Being defirous, 

as the late Camper was, to difcover fome means for prevent¬ 

ing potatoes from growing, in order that they might be pre- 

ferved in a ftate fit for food throughout the whole year, he 

put fixty of them into a glafs bell with fixed air, and doled 

the aperture with mercury. The potatoes, indeed, did not 

germinate, but at the end of fix months they were totally 

fpoiled, emitted a brown corrupted juice, and ftunk molt 

intolerably. 
Dr. G. H. Thilow read a paper on the aCtion which puri¬ 

fied nitre and common fait have on the animal body. From 

feveral experiments which the author made in the galvanic 

manner, with many variations, on different animals, he con¬ 

cludes, that nitre poffeffes the property of lowering the tone 

of the nervous and mufcular fibres. Thus, for example, the 

crural nerve of a frog being fire wed over with nitre, no con- 

vulfive movements of importance took place ; but when com¬ 

mon fait was applied in the fame manner, exceedingly violent 

convulfions were produced. The author is therefore of opi¬ 

nion, that common fall is to be confidered as one of the 

ffrongeft of ftimulants. 

In the fitting of November 2, J.'F, H. Baron von Dalberg 

prefented a treatife on the origin of harmony, and its pro- 

greffive formation. In this effay the author traces out the 

progrefs of the mufieal gamut of melody and polyphonia, 

or finging in parts, in the different periods of the hiftory of 

mufic from their firft origin to their prefent refined ftate; and 

fhows, by hiftorical and afthetic proofs, that all the arts, in 

regard to their formation, have had the fame progrefs; that 

is, from fimplicity to complexnefs, >from rudenefs to refine¬ 

ment, from great to exalted, until the art, by corruption of 

tafte, again finks into trifling minutenefs, and becomes over¬ 

loaded and fpoiled. From thefe obfervations the author de¬ 

duces this practical refult for mufieians, that unity and va¬ 

riety determine real beauty; that difeords, chromatic and 

enharmonic proportions, the alternation of quick and flow 

time, and a mixture of the exalted and lively ftyle, are ne- 
ceflary 
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cefiary to enhance the value of confonant Ample proportions; 

and that variety in the unity, order, and fymmetry of the 

parts, alternation, and contrails, and power combined with 

foftnefs, form the eternal laws of afthetic beauty. The au¬ 

thor at the fame- time prefented feveral illuftrations, and a 

few curious unpublifhed fongs of the middle ages, with the 

old mode of notation in the form of cyphers, or the Hebrew 

accents, part of which he brought with him from Italy. 

The prefident, C. F. Baron von Dacheroden, director of 

the Academy, prefented an urn, dug up a fhort time before 

near Strafsfurt, the height of which was fix and a half, and 

the width at the greatelt diameter nine inches. The prefident 

obferved, as fomething remarkable, that this Germanic urn 

was found, with feveral others, in a low diflriH, though the 

burying-places of the ancient Germans were always on emi¬ 

nences. Near this urn were found feveral maffes of fione, 

which feem to indicate a Druidical altar or habitation. 

Profefior FI. A. Frank read fome obfervations which con¬ 

tained a criticifm on a fuppofed proof of hereditary difeafes- 

Some perfon having afierted in a late publication on heredi¬ 

tary difeafes, that the Roman families of Pifo, Cicero, Len- 

tulus, Fabius, &c. acquired their names from certain fpots, 

marks, or moles, refembling dilferent kinds of pulfe, which 

were peculiar to them, and which were transmitted through 

different generations, the author flows that Plutarch and 

Pliny, who fpeak of the derivation of thefe names, partly do 

not make the above affertion, and partly are of another opi¬ 

nion. Thus, Pliny deduces the above names from this cir- 

cumfiance, that thofe to whom they were firft given diftin- 

guifhed themfelves in a particular maimer by the cultivation 

of pulfe. 
Profeffor Jofeph Hamilton read a paper on the nature of 

the elehtric matter. He is of opinion that this matter con- 

fifts of light, fire, and the phofphoric acid. 

Dr. G. Thilow prefented fome obfervations to confirm the 

difcoveryof Ingenhouz, that oxygen has a great influence on 

vegetation. The author’s experiments were the two follow¬ 

ing:—iff, A weak, fickly dwarf-tree was befprinkled with a 

mixture of oil of vitriol aud water, Tl^e tree-lice, which ren- 

, dered 
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dered the plant fickly, afterwards disappeared, and the plant 

Speedily revived. 2d, A fmall layer of an auricula (Pri¬ 

mula auricula Linn.) by the fame means, in the period of 

Scarcely three weeks, was brought to a considerable Size and 

full bloom. This plant the author preferred to the Society. 

The latter experiment, according to the author, would pro- 

bably have Succeeded in a fit or ter period had not the expan¬ 

sion of the plant been retarded by two nights frod. 

In the fitting of December 3, Profeffor J. B. TrommfdoriT 

read a paper entitled Collections towards a Chemical Know- 

, ledge of Mineral Bodies ; which contained, [ft, A chemical 

analyfis of a black feld Spar in the bafaltes of an extinguished 

volcano of Unkel : 2d, The anatomy of a blue chalcedony 

from Siberia : 3d, The decompofition of a dark black obfidian 

Hone from Mount Heckla: 4th, The chemical examination 

of a heliotrope from Bohemia. 

A paper was received from N. Muller, of Marktwipfeld, 

on the progrefs of diddling Spirits from potatoes according 

to the author’s principles; in which he endeavoured to fhow 

that the country around Nieuwied had derived great benefit 

from this method of difiillation, and from its becoming more 

general. 

HEAT AND LIGHT. 

By Dr. Herfchel’s experiments on this Subject, and which 

have been laid before the Royal Society, it appears, not only 

that the different coloured rays of the Solar Spectrum are en¬ 

dowed with very different powers of heating bodies; but that 

heat alfo comes from the fun by invijible rays, which are lej's 

refrangible than the red rays of the prifmatic Spectrum. 

» \ ' ■*' . r i' y . .. \,.xf , 

ANTIQUITIES. 

A peafant of Steyermark, a few months ago, in digging 

at the large canal near Vienna, found an urn containing 

298 pieces of the’pureft gold, of a draw colour, Somewhat 

Smaller than Imperial ducats, but twice as thick, and conse¬ 

quently equal in value to about an Englidi guinea. Twenty 

of theie pieces he immediately gave to one of his fellow-la¬ 

bourers, and with four others he purchafed from a- Vienna 

pedlar Some clothes, with which, and the remainder of the 

ooinSj 



A new fcmple Earth. 

coins, he fet out for Steyermark. Here, However, the cir- 

cumftance was difeovered by the magi ft rates, and 274 of the 

coins have fince been tranfmitted to the Imperial cabinet, 

Fvventy of theie pieces are ftill wanting, but the Auftrian 

go\ei nment is making iearch after them. All theie coins 

are in excellent preservation, but a few of them are a little 

cut. They comprehend 76 of Nero; 95 of Vefpafian; 42 of 

Trajan, two of them exceedingly well preferved; 21 of Adrian: 

10 of Antoninus : 12 of Domitian ; 11 of Lucius Verus ; 9 of 

Galba, three of them exceedingly good; 1 of Marcus Aure¬ 

lius; 1 of Marciana; 8 of Fauftina, three of them in fine 

prefervation; 8 ofOtho, and 1 of JEmilms, 

The proprietors of an enclosure near Montpellier, in lately 

digging up a plantation, difeovered a tomb in which was en- 

ciofeei an alabafter urn, the cover of which was cemented 

down. On opening they found in it allies, an alabafter in- 

cenfe-pot, the handle of which reprefented the head of a 

ram, a fcpulchral lamp, and feveral pieces of money ft ruck 

in the reign of Domitian. Another difeovery for the aniufe- 

meni of antiquarians has alfo been made in France—a temple 

Jias lately been found which was dedicated to Ceres, and 

which, according to hiftory, was fttuated on the road from 
Paris to Chartres. * 

A NEW EARTH. 

ProfefTor Trommfdorff has announced that he has difeo¬ 

vered a new fimple earth in the fo called Saxon beryl. “ I 

examined,” fays he, u this foffil, and expedited to find in it 

glucine, but could difeover no traces of it. The new earth 

which I found pofteffes the following properties,, by which it 

diftinguifties itfelf from other earths —It is white, and to¬ 

tally infoluble in water. In a frefh ftate, when moiftened 

with water, it is feme what audible. In the fire it be¬ 

comes tranfparent and very hard, fo as to fcratch glafs, 

but remains infipid and infoluble in water. The burnt earth 

diftblves very eaftly in acids, and produces with them pecu¬ 

liar falts, which are entirely void of tafte. Fixed alkalies 

diflblve this earth neither in the dry nor the wet way; and it 

is equally infoluble with the carbonic acid and with eauftic 

ammonia. It has a greater affinity to the oxalic than to 

* other 
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other acids. I have given to this earth the name of aguft 
erde (taftelefs earth) becaufe a combination of it with acids 
is mfipidJ* Profelfor Troramfdprff informs us, that a full 
analyfis of this earth, accompanied with an accurate defcrip- 
tion of the foffit by Dr. Bernhardi, as well as an analyfis of 
a German foffil that contains chrome, will appear in the firft 
part of the eighth volume of his Journal of Pharmacy, along 

with other efiays of importance to chemifis. 

LEARNED TOUR. 

A letter from Rome of a recent date contains the follow¬ 
ing article:—“ Mr. Hamilton, a young man twenty-five 
years of age, nephew to Sir William Hamilton, the Britim 
ambaffador at the court of Naples, and fecretary to the Britifh 
ambaflador at Conllantinople, is about to undertake a learned 
tour through Greece, Afia Minor, Syria, and Egypt. With 
this view, during his refidence in this city, he engaged various 
.artifis, to whom he is to allow handfome lalaries. Ele takes 
with him as architebl an Italian named Baieftra; a flatuary, 
alfo an Italian, is engaged merely for the purpofe of fuper- 
intending the calls ; as models of all the monuments not 
tranfportable are to be taken on the fpot. Don lito, of 
Naples, is to attend Mr. Hamilton, as landfcape-painter, 
and to defign ruins; and the Calmuc Feodor, an ingenious 
draftfman and engraver, who about eight years ago was fent 
by the court of Carliruhe to Rome, but who was left there 
feveral years without any protection, and who on that ac¬ 
count was in narrow circumftances, is engaged to paint 
figures. Thefe artifis are all engaged for two or three years. 
Mr. Hamilton proceeded from Naples to Palermo, and thence 
to Conllantinople, where he palled the winter, that he might 
begin his tour through Greece in the fpring. 

<c Befides the above artifts, Mr, Hamilton carried along 
with him from Naples a band of mulic. The whole tra¬ 
velling party, after they have been joined by fome Englifh 
gentlemen of fortune at Conllantinople, will conlill of from 
hxty to eighty perfons.” 
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t, Defcnption of the T/Janet of Celebes or Mac a [far; with art 

Account of its Gold Mines9 and the Manner of working 

them. By Mr, Von Wurmb*. 

TT'hE ifland of Celebes, called alfo Macaffar, is of great 

importance to the Dutch f for the fpice trade, on account of 

its fituation, as it has oil the north the Philippines, on the 

well the Sutida ifles, on the eaft the Moluccas, and on the 

fouth Timor and Java. It extends from the third degree of 

north to the fifth of fouth latitude, and lies nearly under the 

136th degree of longitude. It is about a hundred and twenty 

miles in length from north to fouth, and forty-five in breadth 

from eaft to weft. Raynal fays its diameter amounts to about 

a hundred and thirty miles, by which, in all probability, he 

underftood its length from north to fouth. Properly the 

eaftern fide of the ifland is called Celebes, and the weftern 

Macaffar; but in general the former name is given to the 

whole ifland, particularly by the Dutch. 

As this ifland lies under the line, the air is exceeding¬ 

ly hot; but the beat is moderated by frequent rains and 

Cooling breezes, and in moft places the air is not prejudicial 

to the health of the inhabitants. It abounds with moun- 

* From Mffikw'u rdigkciten aus OJUndien, pn blithe cl by his brother, 

f This ifland, fince the author wrote, has fallen into the hands of the 

Englifh. 
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tains, but the foil, taken in general, is fertile. Rice, cocf‘* 

nut trees, mangoes, bananas, melons, and oranges, grow 

here exceedingly well, and afe cultivated in abundance, to¬ 

gether with the cotton din'd), uhy, and batta There arer 

here alio plenty of horfes, oxen, buffaloes, deer, wild fwine, 

and birds of all kinds, and in particular a tariety of beautiful 

parrots. Abundance of fifli are caught on the fea-coafts as 

well as in the rivers and lakes. 

The Dutch carry hither opium* fpirits, lack, coarfe and 

dire cloths, &e. and receive in exchange rice, Wax, daves, 

and gold. Here, as well as in many parts on the coall of 

Africa, the unfortunate beings doomed to davery are not 

prifoners taken in war, or criminals, but people in general 

who1 have been kidnapped- for the purpofe of being fold; and 

it often happens that relations do not hefitate, for the' fake of 

gain, to deprive their fellow-creatures of liberty, the greateft 

blefling which mankind enjoy in the prefent life'.' The idand 

is well peopled : on the coah of Celebes alone there are laid 

to be fifty-fix tboufand inhabitants, feventeen thoufand of 

whom are capable of bearing arms. 

In this idand there is a multitude of final! kingdoms and 

dates, the greater part of which, however, depend on the 

two great kingdoms of Maeadar and Bony. The king of 

1 ornate, alfo, has extendvc poffefdons, which occupy ahnolt 

the whole of the northern and eadern part of Celebes. The 

two mod powerful kings, whom the Dutch, by the prepon¬ 

derance of their arms, obtained as allies, are the kings of 

Maeaflar and Bony. The kings of Telia and Sandrabony are 

in alliance with the king of Maealfar; and thofe of Soping, 

Luhu, and 1 anette, with that of Bony. Some final! dates. 

Inch as VY adjo, Mandhaar, fee. are independent. Though 

the kings of Maeadar and Bony are allies of the Dutch, they 

are always lworn enemies to each other; and this is not un¬ 

favourable to the policy of the Dutch, who in their Indian 

pofieflions dill keep in view the maxim divide ct imp era, and 

* Uby is a root ufcc-1 as food, and batta is a kind of buck-wheat, which 
formerly was the chief food of the Javande before they were acquainted 
>eith the ufe of rice.- 
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who derive great advantage from the difcord of the eafterii' 
O O 

princes. 

The kingdom of Maeaffar or Goach lies on the wefterii 

fide of the ifland, of which it occupies the greater part. The 

iking of Goach and that of Tello both bear the title of Ma- 

caffar, though each has a diftjndl kingdom : they affume the 

titles of Goach and Tello from their places of refidence. Ac¬ 

cording to an ancient tradition, the Macaffars, like many 

other nations, deduce the origin of their princes immediately 

from the gods. Once, fay they, alter the death of the fir ft 

fovereign of the kingdom, a beautiful female defeended from 

heaven fufpended by a golden chain. This celeftial beauty, 

named Tumanurong-a, was immediately ehofen by the Ma¬ 

caffars to be their queen. She afterwards married a king of 

Bonthain, and, after being pregnant three years, brought 

forth a wonderful child, capable of fpeaking and walking as 

foon as it was born, but exceedingly ugly and deformed. 

This young princevvas named Tuma-Salingabeerang. When 

Ire attained to manhood he broke the golden chain which his 

mother had brought with her from heaven, and the mother 

and her huffeand inftantiy difappeared, and left to their for* 

the kingdom, together with one half of the chain. This 

chain, which, it is afferted, was fometimes light and fome¬ 

times heavy, and fometimes appeared of a pale colour, was 

long prefervecl as a valuable part of the regalia of the crown, 

until it was loft, with various other rarities, during the war¬ 

like commotions which took place in this kingdom about the 

middle of the prefent century. This Tuma-Salingabeerang 

is confidered as the chief of the family of all the kings of 

Goach. 
The Dutch were involved in violent difputes with thefe 

fovereigns before they were able to eftablifh themfelves in 

their kingdom. In the year 1778 Goach, the capital, was 

taken by ftorm and deftroyed; and in 1781 the prefent king 

Pu.nduca Siri, fultan Abdai Hadja, was placed on the throne 

bv the government of Batavia. The king of Goach does not 

enjoy unlimited power, but is fubjedl to certain laws, which 

he is oblie;ed ftri&ly to obferve. He can undertake no mea¬ 

sure of importance without the confent of his council, nor 

P p % cap. 
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can he inflict arbitrary punifhment on criminals, who muff 

be punifhed according to the laws. He has a privy council 

called Tonulalangs, and every village is under the direction 

of a particular governor diftinguifhed by the title of Galarang. 

The Portuguefe vifited this ifland about the beginning of 

the fixteenth century, and obtained from the fovereign then 

on the throne permiffion to form an eflablifhment. The 

fucceflbrs of this prince introduced the weights and meafures 

now in ufe, fixed the prices of merchandile, manufactured 

gunpowder, and planted the firft cannon on the walls of 

Coach. He gave permiffion alfo to the Malays not only to 

refide in his kingdom, but to erect a Mahometan temple. 

This religion made fuch progrefs here, that about the year 

1588 deputies were fent to Mecca to bring from thence a 

hadja or prieft to inftruct the Macaffarg in the doctrine of 

Mahometanifm, which in 1603 was eflablifhcd throughout 

the whole kingdom under the fultan Allahudier. 

The kingdom of Bony, which lies on the we Hern fide of a 

bay, called on that account the Bay of Bony, is the fecond 

kingdom in point of importance in the ifland. It is in clofe 

alliance with the two fmall kingdoms of Sopjng and Lub(u. 

'I he natives of Bony, that they may not appear inferior to 

the Macaffars, deduce their origin in the like manner from 

the gods. The firft king, they fay, defeended from heaven, 

and was known by the name of Matta-Solompo-e, that is, 

the all-feeing. This fovereign, after reigning forty years, 

rdigned the kingdom to his fon, and with his wife afeended 

again to heaven: but, notwithstanding this common defeent 

of their rulers from the race of the gods, the Macaffars and 

people of Bony are fworn enemies, and their mediant quar¬ 

rels greatly contributed to enable the Dutch, who, according 

as their intereff required, favoured fometim.es the one party 

and fometimes the other, to make themfelves mailers of the 

ifland. t\t prefent the Bouginefe, or people of Bony, are the 

rood powerful, as the Macaffars were about a century a^o. 

I he Bouginefe are of a middle flature, and have a brown 

complexion, but not dark. Among the female fex, in par¬ 

ticular, fome are found almoft entirely fair. Their features 

m general are agreeable,' only that the note is a little flatted. 

The 
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The Macaffars, on the other hand, are of large flature, have 

a manly warlike appearance, are of a more open difpofition, 

and at the fame time deteft treachery ; while their opponents, 

the Bouginefe, never attack openly, but endeavour to fall 

upon their enemies by furprife. Thofe even who never did 

them an injury arc not fecure from being murdered bv them 

when they can do it with privacy; and they often commit 

fuch actions for no other real’on, as they fay, than to try the 

goodnefs of their daggers. Many Macaffars, as well as Eu¬ 

ropeans, have fallen a facrilice to this thirft for blood. Their 

daggers and aflfagays are for the mo ft part poifoned, as well as 

their fmall darts, which they can thoot at their enemies to a 

confiderable diftancc by blowing them through a tube. 

Their clothing con fills of a piece of red or blue cotton 

cloth wrapped round the body, and drawn through between 

the legs. The upper part of the body i§ quite naked. On 

the head they wear a piece of cotton cloth in the form of 

a handkerchief, with which they cover their hair, which is 

as black as pitch, and exceedingly long. On the other parts 

of the body neither the men nor the women fuller any hair 

to grow; they pull it out by the roots, in the fame manner 

as the Mahometans and Indians, as foon as it appears. They 

feed for the 1110ft part on rice, filh, and pifangs; and their 

beverage is water, though they are not dellitute of fagueer9 

or palm wine. The Bouginefe women are in general much 

handfomer than thofe of the other Indian tribes: fome of 

them, had their complexion the fame mixture of red. and 

white as our females, would be accounted beauties in Eu¬ 

rope. They are naturally of an amorous difpofition, and are 

capable of undertaking any thing to gratify their inclinations. 

The Mahometan religion, which has here become general, 

permits the Bouginefe to have four lawful wives, provided the 

hufband can maintain them. If the parties, however, are 

not fatisfied with each other, they may feparate with as little 

trouble as they were united. Their funerals are attended 

with very little ceremony. Idle body is wrapped up in a 

piece of white cotton cloth and depolited in the grave, over 

which fome fweet-fcented flowers are ftrewed, and two (tones 

are ere&ed, one at the head and another at the feet. The 

Bouginefe 
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Bouoinefe have a fort of game at cards, which in all proba* 

bility they learned from the Portuguefe. It has a great fimi- 

iarity to that called tarocco, though the twenty-two tarocs 

are not among their cards. The four colours are called 

fpada, datudyens cafo jloli.be, cop as - cotfel, and boelang-rofy. 

As the Dutch readily law the great importance of this 

ifl-and, particularly in regard to their fpice trade, they did 

every thing in their power to form a fettlernent in it, and 

even at an annual expenfe, which' confiderablv exceeded the 

income arid no- from their trade: the abbe Kaynal makes 

it to be 165,000 livres. The caftle of Rotterdam, which 

rs the principal refidence of their Eaft India company in 

the kingdom of Macaflar, lies in the latitude of 50 7 Mouth, 

and the longitude of 136° 50'. It was conftru&ed by the 

Portuguefe with the affifiance of the Macalfars, and was aE 

terwards beautified by the Dutch, who increafed its fortifica¬ 

tions. Some years ago a neat church was eredfted here ca¬ 

pable of containing two hundred perfons. The walls of the 

fortrefs, which are ftrong, and of confidcrable height, are 

built entirely of ftonc hewn from the rock. On coming out 

by the land-gate you arrive at a large plain, on the north fide 

of which lies the village of Blaardingen, where the principal 

part of the Europeans refide. The ftreets, which are broad, 

and ornamented with beautiful buildings, interfedl each other 

at right angles in the direction of the four points of the com- 

pafs. At the end of one of them is a large edifice fet apart 

tor an orphan-houfe. The Chinefe all live together in one 

ilreet, called for that reafon the Chinefe fireet. Blaardingen 

is iurrounded with palifades, and is furnifhed with gates, 

which are {hut in the night-time. Without the palifades, 

towards the fouth, there is a row of buildings, one of which 

is the habitation of the governor, and at a little diftance there 

are fome places called campongs inhabited by natives and 

Europeans. 

I he road of Macaflar is one of the mo ft beautiful in India, 

and at the fame time fafe for {hips at every feafon of the 

year. Ihe diftrict around it is exceedingly pleafant. It 

confilts of a large plain feveral miles in extent, in which, 

8 fields 
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fklds and meadows watered by fmall dreams. The pic¬ 

ture! que appearance of this fcene is heightened by groves 

and fcattered clumps of fhady trees loaded with fruit. To¬ 

wards the eaft it is bounded by lofty mountains, called the 

mountains of Bonthain, which divide this part of Celebes 

towards the wed from Bony, and towards the fouth from the 

gulph of Tomini into two parts. 

The feafons are here the dune as in Java. The fouth-eaft 

monfoon continues from May till November, and is called 

the favourable monfoon : the north-wed, called the bad 

monfoon, continues from November till May. During the 

former the fky is ferene and the weather dry; but continual 

winds and violent rain prevail during the latter. It is very 

lingular, that on the ead dde of the before-mentioned moun¬ 

tains of Bonthain the contrary takes place: for, when fine 

weather in the fouth-ead monfoon prevails on the wed fide 

of the mountains, there is nothing but hurricanes and rain 

on the ead fide; fo that the boundaries of dimmer and win¬ 

ter are only a few miles diftant from each other. The prin¬ 

cipal productions here are rice and cotton. The rice, how¬ 

ever, is inferior in quality to that of Java, but the cotton is 

the bed in India. 

The Dutch Ead India company pofifefs the cadle of Rot¬ 

terdam, called in the language of the country Adjong Pan- 

dang, together with the furrounding di drift, in eonfequence 

of a treaty which they entered into with the prince of Ce¬ 

lebes. But as the boundaries of their poffeffions were per¬ 

haps not accurately defined, the company always endeavoured 

to enlarge, and the Macaflars on the other hand to confine 

them. The company podefs alfo a peninfula extending from 

this place towards the north, and a large fiat difirift, which, 

on account of its fertility, is confidered as the granary of 

Celebes, together with feveral places lying between this 

plain and the mountains, and likewife a great many villages 

among the mountains. Thefe places border on each other, 

and are bounded on the weft by the fea, on the north by the 

kingdoms of Tanette and Maros, on the eaft by Tamari, and 

©n the fouth by the kingdom of Macafiar. The inhabitants 

of 
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of them, after various revolts* were at laft reduced t6 ectfp-* 

plete obedience in 1738". 

I {hall omit faying any thing of the other fmall kingdom# 

iii the ifiand of Celebes, and proceed to a defcription of its 

gold mines, and the method in which the gold is collected. 

Mining and the art of metallurgy are condufted in a very 

earelefs manner in India; which is owing partly to the igno¬ 

rance of the natives, and partly to their indolence. In ge¬ 

neral it needs excite little fnrprife, that people who live in a 

mild climate, and who have few wants, fhould be little in¬ 

clined to penetrate into the bowels of the earth to procure 

metals, which are immediately extorted from them by the 

avaricious Europeans, or of which they are in a great mea- 

fare deprived by their own princes. If an Indian here and 

there be compelled by force or neceffity to dig for or collect 

gold, he never goes to work with fiifficient intelligence and 

activity, but contents himfelf with what he can procure to 

fatisfy his wants in the eafieft and fpeedieft manner. This Is 

exactly the cafe with the Indians who inhabit thole parts of 

Celebes which produce gold. 

They obtain that metal by eolledilfrg the fmall particles 

which have been carried down by the breams, of by w a filing" 

the fand which they dig up, rather than by working the 

mines in a regular manner.- The auriferous mines in the 

ifiand of Celebes commence on the fouthern fide of Bulang 

and the northern fide of Kotta-Buna or Mogondo, and pro¬ 

ceed thence to Dondo on the fouth-weft, and Tamperana on 

the north-weft fide, at the Bay of Tominl. Every where be¬ 

tween thefe two di ft rifts gold is found in a greater or lefs 

quantity. Where the land of Celebes becomes fo narrow, 

and the mountains fo low, that a perfori can with eafe pafs 

from the one coaft to the'other in a few hours, the auriferous 

mountains end ; and on the whole coaft on the other fide, as 

far as Macaifar, a fingle gold mine is not to be found. 

Betides the mines already difeover'ed, a great many others 

would no doubt be found, were there a fuftlcienev of labour¬ 

ers ; for the villages in thefe auriferous mountains are ex¬ 

ceedingly ill peopled. Another eatrfe of thefe treafures being 

fo 
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fo much neglected is the ignorant fuperftition of the natives. 

They never will venture to dig in any place where they fuf- 

pedt great riches to be concealed until they have fent thither 

a diviner, as he is called, to find out whether their labours 

will be attended with fuccefs. The whole art of thefe di¬ 

viners, called in the language of the country Talanga, con- 

lifts in their difcovering, as they pretend, by the voice of a 

certain bird, whether abundance of gold is to be found in a 

certain place ; whether the labourers will be attacked by fick- 

nefs; whether there are in it many fpirits to impede the la¬ 

bourers and conceal the gold from them, with other things 

of the like kind. If the bird gives a favourable anfvver to all 

thefe queftions, the diviner muft endeavour to fecure the fa¬ 

vour of the protedling fpirits of the place by offerings of va¬ 

rious kinds; after which a few workmen may begin digging* 

and continue their labour as many days or months as the 

bird has preferibed. If the bird, however, gives an unfa¬ 

vourable anfwer to only one queftion, no perfon will venture 

in fuch a place to dig a hole of only a few inches in depth. 

Many rich mines remain, therefore, unexplored, becaufe the 

prophetic bird, or the Talanga, are not in good humour. 

When the workmen have arrived at the place where, ac-*> 

cording to the permiffion of the Talanga, they may dig up 

gold, they hold ferious counfel with the bird once more, and 

afk it in what particular fpot they muft begin. When this 

is done, they firft conduct water to the fpot; for without water 

.they cannot proceed, as by its means they wafti away the 

earth and clay from the pit, that the ftones and fine fand, 

among which the gold is contained, may remain pure. If 

the fituation of the ground will not admit of the water being 

condu&ed in furrows, they make a kind of gutters of hollow 

wakka trees, which they fupport with props. When they 

have brought the water to the place where the mine is to 

be worked, they make a pit of twenty, thirty, or forty feet in 

circumference, according to the number of workmen :x fome- 

times there are eight, and fometimes ten or twelve. As long 

as the water has room to run off, they fuffer it to carry with 

it the earth, which they keep continually turning and ftirring 

in the pit; but when the pit becomes fo deep that there is 

Vol.VI, Qq no 
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no pail age for the watery they muft bale it out till they arrive 

at the hones. Thefe they wa(h clean, and build them up re¬ 

gularly around the hides of the pit, but without lime or mor¬ 

tar, to prevent the earth from falling in. When the pit is 

carried to a very great depth, they fecure thefe hones by means 

of boards and beams of wood. Thefe poor miners find fome- 

times hones of from three to four and five hundred weight, 

which they are obliged to raife and remove from the pit with¬ 

out any other machines than a common wooden lever. 

When all the earth, clay, dirt, and hones have been 

thrown from the pit, and a kind of black fand begins to 

appear, they are then fure that they hi all find gold. This 

land they take up in a kind of fmall fhovels made for the 

purpofe; and, having placed themfelves in the water, they 

put one handful of the fand after another on fmall round 

wooden difhes named dulangs. Thefe dula?igs are about 

eighteen inches in diameter and fomewhat hollow, and 

have a fmall cavity in the middle which can be clofed with 

a wooden cover. When all the fand has been wafhed from 

the dulang by being continually birred round with the hand, 

the gold, which is much heavier, remains in the above- 

mentioned cavity. When it can receive no more, they take 

the gold which has been collected, and hold it over the fire 

in a coco-nut fliell till it is dry; after which they blow away 

the remaining fand as well as they can, and preferve the pure 

gold. 

When they di<r a hill or mountain which is fituated clofe 
^ O ‘ /3V, V 

to a river, they employ Another method to obtain the gold. 

In this cafe they make a pit at the edge of the river, conduct 

into it as much wrater as they have occafion for, throw into 

it the earth they have dug up, and wafh it till nothing re¬ 

mains but the black fand mixed with gold; after which they 

wafh it in their dulangs, as already deferibed. This is the 

eafieft method of procuring gold, provided it can be employed. 

They have, however, a third method; but it can be ufed only 

in mines newly difeovered. They go into the river with a 

bafket on their back, and a piece of iron refembling a thick 

chifel, which has a wooden handle, and fearch the fifth res 

and crevices of the rocks, where they fometimes find lumps 
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of gold equal in weight to two or three rials. In other re- 

fpedts, the art of digging for gold is the fame in all the mines 

and among all the people on this coaft. The only difference 

is in regard to the depth of the pits. In many places it is 

lcarcely neceffary to go deeper than ten or twelve feet; but 

in others the pits muff be carried to the depth of feveral fa¬ 

thoms, and the fides muff be fupported by means of boards 

and beams. The inftruments ufed in thefe mines confift only 

of a piece of iron about a foot and a half long and two inches 

in thicknefs : it is pointed and {harp at the one extremity, 

and at the other is furnifhed with a focket, into which is 

ftuck a wooden pole about fix feet in length. Thofe who 

are able to procure it have alfo an iron hook, with a fhort 

wooden handle, which they employ for loofening and turn- 

ing up the earth around ffones. A mattock, with the above- 

mentioned dulangs, which each miner makes for himfelf, 

and a pair of gold fcales, form all the reft of their apparatus. 

When a gold mine is difcovered, the workmen do not im¬ 

mediately begin to dig it, but firft fearch the neareft river, in 

which they turn up the ffones and drain off a part of the 

water. After they have turned up the land to about the 

depth of a foot, they fometimes find large pieces of gold, 

which in all probability have been waffled down by the 

ftreams from the mountains. It has been remarked that the 

rocks oh the borders of rivers, and even the greater part of 

the ffones which are taken up from pits where the ore is 

rich, have a blue, and fometimes yellow, colour, and are fo 

doft that they may be ufed as paint. Where the gold is Iefs 

rich, the ffones are gray cr white, and either of a hard tex¬ 

ture, or foft like limeftone. By thefe figns the produce in 

gold of any mine may be ealily afcertained. 

Jn all the gold mines, but particularly thofe which lie at 

a diftance from the ffiore, it is exceedingly cold before fun- 

rife and after fun-fet. On this account the poor miners 

fuffer a great deal. As they are obliged to fit in the water 

from morning till night, their bodies, when they ceafe from 

their labour, are almoft rendered quite white by the faltpetre. 

W hen the mines are worked, the water of the river near 

which they are fituated is muddy, and of a reddiffi-yellow 

Q ft 2 colour 
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colour down to its mouth ; and thofe who are fo imprudent 

as to drink of it are feized with a dangerous dyfentery. 

The labour of the miners is not always attended with the 

fame fuccefs; for it fometimes happens that they work a 

month and longer, during which they fpend feveral dollars, 

without finding gold of the value of one. In that cafe 

they are obliged to dig in fome other place, and to renew 

their labour. In newly difcovered mines they are for the 

moft part fuccefsful; but in mines that have been worked 

for fome time, they are often obliged to labour a whole 

month before they obtain any gold. The quantity and value 

of the gold which is found in any mine cannot be accurately 

afeertained. One workman, afto, is often more fortunate than 

another. In newly difcovered mines there are labourers who 

fometimes, in the courfe of fourteen days, find to the value 

of two hundred dollars; whereas in other places the value of 

twenty dollars is fcarcely found in the courfe of a year. 

In the wide extended gold mines of the river Palella, which 

divides itfelf into feveral branches, there are places where 

gold is exceedingly abundant; but in fuch places it is of lefs 

value, being fcarcely eighteen carats fine. The bell gold 

comes from the mines of Popajatu, Molifipat, Ankahulu, 

Tolodinki, Lembuno, Sonffo and Tamperana; alfo from the 

fouth and fouth-weft fide of Pogiama, Wongo, Tomollas 

Bevool, and Tontoly. The gold procured from all thefe 

mines is for the moft part above twenty carats fine. Fre¬ 

derick Diihr, a fervant of the Dutch Eaft India company, 

who vifited thefe mines a few years ago, is the only perfon 

who has given an authentic account of them. Thofe who 

travelled through thefe diftridls before him, never faw the 

gold mines, but only vifited the habitations of the chief 

civil officers, which are at a confiderable diftance from the 

places where the gold is dug up; and the chief men among 

the natives are too indolent to undertake journeys along thofe 

difficult and dangerous roads which condudl to the mines, 

and in which people are often in danger of breaking their 
necks, 

Within the extent of the gold mines of Ankahulu there is 

a place called Longi, which produces a kind of gold that in 

fineness 
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flnenefs exceeds even that of Popajatu and Ankahulu. This 

place, however, is little frequented, becaufe the fmall river 

near which it is fituated is not navigable, and the inhabitants 

are obliged to carry their provifions on their backs along a 

difficult and dangerous road. Befides, the miners often find 

in this place a great deal of copper, which, when they have 

no acid to put it to the tell, often deceives them, as they at 

firft take it to be gold. This is the only mine on the north 

or north-weft fide where copper is found. Near Bevool, on 

the fouth or fouth-weft fide* there is another where good 

copper is dug up in duft, which is as fine as the fineft gold- 

duft. In the mines of Bombula, Batodulang, Ankahulu, and 

Palella, a great deal of rock-cryftal is found, and likewife a 

kind of iron ore. 

In almoft all the mines which the before-mentioned Mr, 

Diihr vifited, he obferved, that the workmen, when they had 

dug to the depth of five, and in fome places of twelve feet, 

came to a horizontal ftratum of rock, which with their in- 

ftruments they were not able to penetrate. They, however, 

frequently told him, that they firmly believed that they (hould 

find gold below thefe rocks, if they could break through them. 

He faw alfo at Ankahulu, where a ftratum of fuch rock is 

found, at the depth of from twelve to fifteen feet, that there 

were fiflures in it, two or three inches wide, which contained 

a blackifh fubftance almoft like ruft of iron, mixed with a 

great many pieces of gold, and which the workmen, after 

they waftied the rock perfectly clean, dug out to as great a 

depth as they could with their tools. In all the mines of 

Celebes, the gold, when feparated from the fand, is of confi- 

derable fmenefs. Ai Pogiama and Palella alone gold ore is 

found here and there, mixed among other (tones; but it is 

not rich, and the gold muft be extracted by pounding the 

(tone, which is not very hard. , . 

lh Oh 
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II. Qhfervations on preferring Specimens of Plants. By 

John Stackhouse, Efq. F.L.S.* 

AN profecuting my refearches with a view to complete the 

hiflory of the Britifh Fuel, I was deiirous to difeover, if pof- 

iible, a method of preventing the olive-coloured, coriaceous 

fpecies from turning black in drying. For this purpofe I 

tried the experiment of immerfmg them hva ftrong folution 

of alum. The refult of my experiment did not anfwer my 

expectation. They were prevented, indeed, from turning 

black, but they acquired a greenifli hue. However, ima¬ 

gining this might arife from the mixture of aluminous with 

muriatic falts, and being of opinion that the properties of 

alum might be of great ufe in preferving land plants on fe- 

veral accounts, I fet on foot a courfe of experiments, and am 

happy to fay, that the refult has been favourable to my ex¬ 

pectations. After repeated trials, during which partial fail¬ 

ures occurred, owing to the proportioning the degrees of 

firength of the folution, and the admiflion of light and air 

during the time of drying, I can fafely recommend to the 

public attention the procefs which follows, not doubting but 

that many improvements will fugged; themfelves to thofe who 

poffefs a chemical knowledge of the various fubftances made 

ufe of by dyers in fixing their colours. 

Take a faturated folution of powdered alum in common 

water: immerfe carefully your fpecimen, flowers, leaves and 

balk in this liquor. During this immerfion, with a, camel’s- 

hair brufli, fuch as varnifhers make ufe of, wet thoroughly a 

flieet of blotting-paper: dilplay your fpecimen carefully oit 

this paper, and prepare another fheet in a fimilar manner to 

Lay over your plant. Then give a fmart preflure to your 

plant, either with a botanical prefs, a napkin prefs, or 

weights ot any kind applied to the fpecimen placed between 

fmooth boards, or books, obierving to lay about half a quire 

vi paper below the fpecimen, and the fame quantity above, 

-v take up the moifture. After a day or two, according to 

• From the Tranfattions of the Linn a an Society, Vol. V, 

the 



Obfervations on pteferving Specimens of Plants. 303 

the fucculency of the plant, and when the aluminated paper 

appears perfectly dry, your fpecimen may be removed into 

hefh paper, and kept carefully under gentle preffure, with, 

the edges of the paper folded over each other to prevent every 

poffible admiffion of light and air till its removal into the 

herbarium. Tor thofe wrho wifli to affix their fpecimens, 

(and it is fcarcely poffible to efteCt the prefervation of the 

delicate tints of the petals of many kinds without a ftrong 

adhefion to, and almoft incorporation with, the paper,) the 

time above mentioned, that is, when the aluminated paper 

is thoroughly dry, is the proper time for proceeding with the 

operation. Have ready a pafle made with flour and water, 

with alum mixed in it, fuch as upholflerers ufe, ftrong gum- 

water, or ifinglafs-glue: apply either of thefe to the back of 

your fpecimen with a brufh ; then fix it carefully on ftrong 

writing or drawing-paper, by laying your paper fmoothly on 

the fpecimen as it lies, preffing it gently with your hands 

and a cloth, and then turning over both together. When 

this is done, from the plant with a box-heater in the manner 

recommended by Major Velley in Dr. Withering’s Arrange¬ 

ment of Britijh Plants, v. 1. p. 34, if you have the conve¬ 

niences ; if not, apply an immediate and fmart preffure, as 

before directed. 

It is taken for granted that thofe who wifh to profit by 

thefe inftru&ions, are pra&ifcd in the ufual methods of pre- 

ferving dry fpecimens, and that they are aware that parti¬ 

cular care fhould be taken to pare off the back parts of thick 

woody (talks, and of the globofe, fucculent heads of flowers, 

as well as of the buds of thofe intended to be palled down, 

previous to their preffure. For the molt fatisfadory inform¬ 

ation on thefe particulars, the reader is referred to the In¬ 

troduction to Dr. Withering’s excellent work above men¬ 

tioned. It is almoff needlefs to mention, that aluminated 

fpecimens will be completely guarded from the erofion of 

infeCts, as wrell as from the danger of being injured by 

damps and therefore the procefs will be particularly valu¬ 

able to thofe who vifit foreign countries. 

As beauty and durability are of fo much confequence in 

the arrangement of an herbarium, and as plants cannot be 

p refer ved 
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preferred any length of time in perfedlion even with the 

ufual apparatus of a vafculum, or tin-cafe, no botanical tra¬ 

veller fhould be without a ftnall prefs, fuch as that defcribed 

in Dr. Withering's Arrangement, v, i. p. 31. It may be 

framed fo as to admit of a drawer for receiving the preferved 

fpecimens; either thin enough to lie under the feet in a poft- 

chaife; or, as a feat for a third perfon is often deftrable, it 

may be contrived to be as high as the7 feat of the carriage, 

with a correfponding cufhion on the top. 

III. A curfory View of fome of the. late D'fcoverics In 

Science, 

[Continued from Page 251.3 

ANATOMY OF ANIMALS. 

\^>*UVIER has made many refearches refpedling the or- 

ganifation of infers, and the manner in which nutrition 

takes place among them. ec I think I am the firft,” fays 

he, (( who has diftinguifhed worms into two grand families; 

the molufeae, which have a heart, and a complete fyftem of 

circulation; and zoophytes, which have neither. I have de¬ 

fcribed the heart, and the vafcular fyftem of the principal ge¬ 

nera of the molufeae; and I have proved that their venous 

veffels perform at the fame time the fundlion of abforbing 

vefiels." He then (hows that infedls have neither a heart 

nor veflels of circulation. Malpighi obferved in the filk-worm 

a large knotty veflel extending along the whole back, and he 

believed that this veflel performed the functions of the heart 

and aorta, and that the fame organifation exifted in all in- 

fedts. This opinion was adopted by all naturalifts. Cuvier 

has carefully examined this veflel, as well as the whole or¬ 

ganifation of infedls; but he obferved no movement of fluids, 

or circulation. Almoft the whole bodv of the infedt is filled 

with tracheae; from which he concludes that there is no real 

circulation in thefe animals, and that their nutrition is per¬ 

formed by immediate abforption, as is evident in polypes 

and other zoophytes, which are found immediately below in¬ 

fedls in the fcale of organic perfedlion„ 

He 
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He then examines the organifatioti of the medufa or fea- 

nettle, and fhows that it approaches near to that of vege¬ 

tables. ee If I confined myfelf,” fays he, “ to announcing, 

that there exifts an animal without a mouth, which is nou- 

rifhed, like plants, by means of ramified fuckers, and in 

which the ftomach fupplies the place of heart, one might 

have fome right to refufe a (Tent to fo extraordinary an after- 

tion; but I exhibit the animal itfelf.” He then explains the 

nature of its organifation. This animal has no mouth, but 

only fome ojlioles, or very fmall apertures, which all termi¬ 

nate at a large cavity or bag, which may be confidered as 

the ftomach. From this cavity proceed fixteen veftels, which 

are diftributed to every part of the animal, and have a com¬ 

munication with each other by means of a circular veftel 

exactly concentric to the contour of the animal. Thefe vef- 

fels ferve to convey the nutritive juice. No heart is obferved 

in this animal, nor any organ analogous to one. 

Cuvier has compared alfo the brain of various red-blooded 

animals. The chara&er of that of man and apes is, the ex- 

iftence of the pofterior lobe and the digital cavity. The cha¬ 

racter of the brain of carnivorous animals is, the fmallnefs of 

the nates in regard to the tefies. In herbivorous animals the 

tejles are much larger than the nates. That of the brain of 

rongeurs (the flag kind) is the fize of thq nates, and the abfence 

or Ihallownefs of the circumvolutions. That of the brain of 

the folidipedas is the fize of the nates, joined to numerous 

and deep circumvolutions. That of the brain of cetaceous 

animals is its great breadth in proportion to its length, and 

the total abfence of olfaCtory nerves. Man and quadrupeds 

alone have olfaCtory nerves properly fo called : in real qua¬ 

drupeds they are fupplied by mammillary caruncles. 

Sue has defcribed the manner in which he prepares thp 

fkeletcns of animals. He firft boils them in water, as was 

praClifed by Daubenton; after which he pours water over 

them, or throws it upon them with force from a fyringe* 

By thefe means all the fiefh detaches itfelf from the bones^ 

which remain perfectly clean. 

Dumeril has obferved, that the laft articulation of the 

fingers in mammiferous animals always retains a peculiar 

Vol. VI. Hr charadler 
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chara&er in each fpecies. He propofes to give to this ar¬ 

ticulation the name of the os unguinalis. 

Animal physiology. 

Leveille has given a very curious work on the manner in 

which young oviparous animals are nourifhed in the egg. 

He compares it with that in which nutrition is performed in 

the foetus of mammalia, and {hows : 

1. That the foetus of mammalia is nourifhed only by the 

umbilical cord, and that it receives no nourifhment by the 

mouth: that the fame thing takes place in the young ovi¬ 

parous animal enclofed in the egg; and to prove it, he gives 

the anatomy of the egg, and of the membranes which envelop 

the foetus. 

2. That the egg, when incubated, confifts of the eye (ctca~ 

tricula), the yolk, three diftinft albumens, an absorbing ca¬ 

nal, five membranes, fanguine and ferous veflels. 

3. That the third albumen is divided into two parts, united 

by a very thin prolongation: that their pofition is not at the 

two oppofite poles of the yolk, and that each has for its 

centre an annular cordon; in one of them it is membrana¬ 

ceous, in the other vafcular. 

4. That there exifts a communication between the albu¬ 

minous mafs and the capfule of the yolk, by means of this 

abforbing conduit. 

5. That the yolk has no fufpending ligament* and that it 

floats at freedom in the interior of the white. 

6. That the volume of the albuminous mafs decreafes in 

proportion to the time of incubation, while that of the yolk 

Increafes; which leems to prove that the one abforbs the 

other. 

7. That the flrfl albumen having no communication with 

the other two, there is reafon to prefume that it is abforbed 

by the veflels of the facciform membrane. It is this which 

is cemented to the {hell of the e«'g, except at the broad end. 

8. That the yolk, befides its augmentation of bulk, has 

very great fluidity; and that it is abforbed by the vafcular 
membrane, which forms its proper tunic. 

9 1 bat it is proved by experience that there are no yellow 

veflels 
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veflels nor valvulae in the interior of the chlorilime mem¬ 

brane) that is to fay, that which enclofes the yolk of the 

10. That the chicken, confidered as foetus, is enveloped 

in a peculiar membrane, that feparates it from the yolk, with 

which it has a connection, and from the white, with which it 

has none, and from which it is at a confiderable diftance. 

11. That all fub fiances deftined for the nourifliment of 

this foetus are contained in diftinCt capfulae feparatcd from it. 

12. That there exifts a perfeCt analogy between the veil'd s 

of the yolk and thofe of the placenta; and that the former 

arc to the yolk what the fecond are to the matrix, except the 

difference in the circulation. 

13. That, contrary to the opinion of Haller, the albumen 

docs not communicate with the aqueous bag; and that the 

chicken makes no ufe of this fluid for its nourifliment. 

14. During the latter period of incubation, every thing 

left enters into the abdomen of the chicken in fuch a manner 

that no umbilical cord remains without. 

15. That the red-blooded animals, which live in air, may 

be divided into two grand claffes, the umbilical and non- 

umbilical. 

Dr. Jenner has made an interefting difeovery in regard to 

the cow-pock. He obferved that cows were fubjeft to puf- 

tules on their teats. Thofe who milk them acquire puftules 

alfo; and it is very extraordinary that by thefe means they 

are preferved from the fmall-pox. He inoculated with the 

cow-pock in the fame manner as with the common fmall- 

po'x, and by thefe means produced the fame effects as when 

people acquire the difeafe by touching the puftules of cows; 

that is to fay, thefe people are not liable to the common 

fmall-pox, either by communication or inoculation. Thefe 

fadts have been confirmed by feveral other phyficians, fuch 

as Drs. Pearfon, Pulteney, &c. Dr. Woodville, phyfician 

to the Small-Pox Hofpital, has inoculated in this manner 

feveral hundred perfons. This difeovery is of the utmoft im¬ 

portance to humanity; for it is well known that the natural 

fmall-pox is one of the moft deftrudtive of all thofe difeafes' 

K r 3 which 
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which afflidt mankind. Inoculation, therefore, ought no 

longer to be performed with the matter of the common fmall- 

pox or variolous matter, but with the vaccine ; becaufe in¬ 

oculation with the latter is free from all danger, whereas 

that with matter of the common fmall-pox is attended feme- 

times with fetal confequences. 

Herholdt has proved that the liquor of the amnios pene¬ 

trated fometimes into the tympanum of the foetus; from 

which he concludes, that it introduces itfelf fometimes, alfo, 

into the tracheal artery, and fills it before birth. When the 

child is brought forth, it is necefiary, therefore, to affift that 

liquor in flowing off. Nature generally operates in this cafe 

alone; but its efforts are fometimes inefledtual, and the child 

is ffippofed to be {till-bom. In fuch circumflances it muft 

be aflifted. This the author did in thirteen children, whom 

he reftored to life by facilitating the efcape of the liquor. 

Dr. Euvina has made experiments which tend to prove, 

that in living animals the red blood is retained in its proper 

cavities by the adtive vitality of the parts, rather than by the 

fmailnefs of the veflels and pores. This he proved by making 

injedtions of blood. Thefe injedtions in the living animal 

penetrate only to the veflels, in which it circulates during 

life. This he proved in a living calf; but, having deprived 

the animal of life by cutting the fpinal marrow, the injedtions 

immediately penetrated to the mod delicate veflels of the pe¬ 

rm Ileum and other parts, and gave them a red colour, which 

they have not in the living animal. He has even feen the 

blood iflue from wounds, fuch as thofe of veficatories. He 

thence concludes, that if the blood in the living animal does 

not penetrate to feveral delicate veflels, fuch as the lympha¬ 

tic, it is on account or the refiftance oppofed to it by the force 

of vitality, and not on account of the fmailnefs of the orifice 

of the veflels. The fpontaneous echymofes, which take place in 

the fcurvy and feme other difeafes, feem to arife from the 

weakneis of the vital forces, which permit the blood to pe¬ 

netrate to the capillary veflels. 

Ihe fame author has demonflrated, by diredt experiments, 

that a portion oi the bone of a body, newly deprived of life, 

may 
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may be engrafted on the bone of a living animal of the fame 
or of a different fpecies. 

^In conjunction with Vafalli, he has made experiments to 

afcertain whether the opinion of the ancients, who pretended 

that contagious difeafes are produced by infeCts, be true; but 

their researches have fhown them that this opinion hL no 
foundation. 

Pinel has publifhed numerous obfervations, which he has 

had occafion to make, on idiots and maniacs. He fhows 

that kind and gentle treatment, but attended with firmnefs, 

olten calms the fury of thole unfortunate perfons, and is fre¬ 

quently fufficient to reftore them to reafon. 

# PHYSIOLOGY OF VEGETABLES. 

Desfontaines has given a memoir on the cultivation and 

ufes of the date-tree, fo valuable to the inhabitants of hot 

countries. Thefe palms, as is well known, are of the family 

of the dicecia, the male flowers of which are borne on one 

flalk and the female flowers on another. The male flowers 

deftined for fecundation, are detached from the trees about 

the end of March, before the antherae have flied their farina. 

They are prepared in fuch a manner that they can be tied to 

the females: they are hung up and dried in the (hade; and 

in this manner they will retain their virtue till the year fol¬ 

lowing. Towards the end of April they are attached to the 

female date-trees, which are thus fecundated; becaufe it 

would be very imprudent for men, whofe whole nourifhment 

is confined to the fruit of this palm, and who inhabit the 

bofom of the deferts, to truft for the fertility of thefe trees to 

the winds, which, in fome cafes, may convey the fecundating 
farina. 

LinntEus made known a part of the wonderful phenomena 

exhibited by the valifneria at the time of its fecundation 

Picot la Peyroufe has added fome new details. This plant 

belongs to the dicscia. The male and female always grow 

at the bottom of the water. At the moment when the male 

is about to flower, its ftalks, which are terminated by a flat 

fheath, burft, and the flowers are thrown out on the furface 

pi the water 5 where they unite, and float about at the plea- 

fure 
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fore of the winds. The females, which have a very long- 

(folk, turned into a fpiral like a fpiral fpring, rife at the fame 

time to the furface of the water by the expanfion of their 

{talk: aoitate themfelves around the male flowers, which ap- 

proach them; and when the rays of the fun begin to heat 

the horizon, the ftalk falls back, and carries with it, below 

the water, the female flowers, which' then '{hut. But in the 

evening as foon as the fun finks below the horizon, they re- 

appear on the furface of the water. This is repeated feveral 

times, but the author has not determined the number. In 

the laft place, when the fecundation is effected, the ftalk falls 

hack entirely, and carries with it, to the bottom of the water, 

the flower and the germ. 

Coulomb having cauied to be cut down, towards the end 

of April, fome Italian poplars covered with flowers, obferved 

that one of them, which had been cut at the diftance of fome 

lines from the axis of the tree, emitted at the cut a noife like 

that produced by the air when it iiTues in abundance, and in 

final! bubbles, from the furface of a fluid, and that a great 

deal of fap flowed from it. This experiment, being* repeated 

feveral times, was always attended with the fame fuccefs; 

from which he concludes, that the fap in large trees does not 

afcend in a fenflble manner, but towards the axis, which 

forms the medullary canal. To afcertain this fa61, he caufed 

feveral of thefe trees to be pierced with a gimblet; but the 

inftrmnent was fcarcely moiftened till it had arrived within 

two or three centimetres of the centre of the tree : when it 

approached the centre, fap iflued in abundance, with a con¬ 

tinued noife of air-bubbles, which afcended with the fap, and 

feurfl in the orifice formed by the gimblet. 

Sauflure the fon has publifhed refearches on the influence 

which oxygen eras has on the germination of plants. The greater 

part of naturalifts, fays he, who have examined the influence 

of atmofpheric air on germination, have perceived, that when 

feeds are placed in contact with water and pure azotic gas 

they do not germinate; and that there is a produhfion of 

carbonic acid, which, mixing itfelf with the azotic gas, in- 

creafes the volume of the atmofphere of the plant. They have 

feen that, when oxygen gas is fubflituted in the preceding 

experiment 
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experiment for azotic gas, there is alfo a produdion. of car¬ 

bonic acid gas; but that the atmofphere of the plant de- 

cieafes, and that the oxygen gas is abforbed. He made fe- 

veral experiments to difcover what takes place in thefe opera¬ 

tions. The following are his conditions : 

1. The atmolpheric oxygen gas is not ablorbed by the feed 

111 the ad of germination* as feems hitherto to have been ad¬ 

mitted, but is employed merely to form carbonic acid gas 

with the carbon of the feed. 

2. The feed in germination does not, by the contad of the 

atmofpheric air, form carbonic acid gas from its own fub- 

flance, but only furnifhes one of the conftituent parts of that 
gas, viz. carbon. 

3* It furnifhes the oxygen and carbon from its own fub- 

itance in the carbonic acid gas, which it produces when it 

is in 6ontad only with water and pure azotic o-as. 

Though the adion which the vegetation of plants exercifes 

on atmofpheric air has been examined by a great number of 

philofophers, much on this head is ftill wanting. Spallan¬ 

zani, who has been lately [hatched from the fciences, has 

alfo examined this fubjed. He concludes from his experi¬ 

ments : 

1. That the leaves and tops of vegetables, when the rays 

of the fun dart upon them, increafe the proportion of the 

oxygen gas of the atmofpheric air. 

2. That this augmentation is not fo confiderable as has 

been believed. 

3. That the fame parts of vegetables diminifh the oxygen 
gas during the night, and cloudy days, by transforming it 

continually though flowly into carbonic acid. 

4. That the flowers, whether in the fun or fliade, have more 

power to diminifh the quantity of vital air or oxygen gas. 

5. That fruit have the fame efleds in this refped as flowers. 

Delaville has examined feveral plants which afforded him 

fugar; fuch as the mallow, digitalis purpurea, cabbage, the leaves 

of the artichoke. The beet-root gave alfo a large quantity. 

Desfontaines has publifhed his excellent memoir on the 

flrudure of the monocotyledons, or plants with one femina! 

leaf, fuch as palms, afparagus, rufhes, He has fhown 

that 
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that the whole of the interior of thefe plants is compofed of 

the medullary part, in the middle of which are a few longi¬ 

tudinal fibres, Thefe vegetables have no folidity but at the 

furface, where the fibres are colle&ed and united; whereas 

in the dicotyledons the furface is compofed of an epidermis, 

which has little folidity, while the interior has a great deal 

Though the green matter which vegetates in water has al¬ 

ready been the obje& of much refearch to philofophers, Se- 

nebitr has thought it worthy of being fubje&ed to a new ex¬ 

amination. He informs us, that it was known to Lahire, 

Leuenhoeck, and Homberg. Adanfon gave it the name of 

tremella conferva gelatinofa, omnium tenerrima, minima, aqua- 

rum limo mnafcens. Prieftley, Ingenhouz, Senebier, Girod- 

Chantram, made a variety of experiments and obfervations 

on this fingular fubftance. Felix Fontana believes it to be 

a kind of polypier, that is the habitation of fmall infects, 

which produce it as other infe&s produce coral. This is the 

opinion alfo of Ingenhouz and Girod-Chantram; but Sene¬ 

bier is of a different opinion. Having made refearches re- 

fpebfing the manner in which this green matter is produced in 

the water, he found, i. That it was never produced in water 

kept in obfcurity : 2. That a great deal of time was requifite 

to produce it in diftilled water, and that it was neceffary that 

the water fhould be long expofed to the air: 3. That water 

into which he had put earth, was more favourable than any 

other to the production of this green matter: 4. That none 

of it was formed in a veffel of water covered with a ftratum 

of oil. 

To afcertain the manner in which it is formed, he put 

glaffes, on which fome of the green matter had been, into 

veffels of water, and perceived in the water, fome days after, 

animalcula without green matter.. The green matter then 

appeared, and he faw the animalcula penetrate into it, and 

give it movement. At other times he faw the green matter 

without animalcula. He obferved in this green matter a 

very diftindl pellicle, fimilar to that of vegetables. This pel¬ 

licle appeared to him to abforb the carbonic acid gas which 

is in the water; to decompofe it; to abforb the carbon; to 

nourifh itfelf; and to fuffer the oxygen gas to be difengaged. 

7 This 
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This pellicle appeared to be the fundamental body of the green 
matter; it is a kind of net-work, or tiffue. 

He oblerved alfo, with great care, the animalcula gene- 
rally found in the green matter, and it appeared that they 
were not different from thofe of common infufions. This 
much however is certain, that the fame animals are not 
always found in the green matter. He mentions the expe¬ 
riments of Muller on infulion animalcula, and'{hows, that 
the fame kind almoit are found in the green matter. He 
fhows further, that the green matter, examined with the mi- 
crofcope, exhibits nothing that can be confidered as a poly¬ 
pier, or nett of fmall animalcula. From all thefe obtcrea¬ 
tions he concludes it to be probable, that the green matter is 
a real vegetable analogous to the nlva intejlinalis, or nofloch; 
that the animals moft frequently found with it do not belong 
to it, fince the green matter may exitl without animalcula; 
and that thefe animalcula are often found without the green 
matter: fo that, in every refpedt, the green matter and animal¬ 
cula appear to be abfolutely independent of each other: the 
green matter muft be a plant on which the animalcula feed. 

The green matter, kept in water in an obfeure place, feems 
to diffolve. It becomes gray, white, and gives no more air 
when expofed to the fun. A chemical analyfis of the green 
matter proves alfo that it is a vegetable, for he extracted from 
it gum, refin, and a portion of green colouring matter: a 
fmall quantity of ammonia has indeed been procured from 
it, but feveral plants, when analyfed, give the fame; and be- 
fides, this green matter almoft always contains the remains of 
animalcula and other animals, which might have furnifhed 
ammonia. His conclufion is, notwithftanding every proba¬ 
bility to the contrary, that this green matter is a plant: fur¬ 
ther obfervations and experiments refpedting it are neceffary. 
* He next directs his refearches to confervae, and examines 
the opinion of thofe who believe them to be the matter of 
zoophytes; that is to fay, a kind of nefts, or madrepores, 
containing the infebts which form them. All his obferva¬ 
tions have proved to him that this opinion is not well found¬ 
ed, and he confequently perfifts in believing, that the con¬ 
ferva, as well as the green matter, are real vegetables. 

Von. VI, " S f " Girocfo 
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Girod-Chatltram has made obfervations on different kinds 
of confervae, but chiefly the rivularis and font an . He main¬ 
tains his flrft opinion, and believes thefe produdions to be 

the habitation of animals. 
Decandolle has examined, with Brogniard, the ftrudure of 

marine plants, fuch as the fuel; he finds that they have a 

great affinity to the confervae. 
Morellot has given obfervations on the leaves of trees, 

with the figtis which announce their being in full vigour, 
and the time when they ought to be collected for pharma¬ 
ceutical and economical purpofes. He (hows that it is at the 
period when the plant is in flower that the leaves poffefs their 
full virtue. They drop when their particular life is termi¬ 

nated. \ 
[To be continued,] 

IV. On the Effeds of the Acetic or Acetous Ether, employed 
with Friction in the Rbeumatifm, Sciatica, and Gout. 

HP 1 HE different changes of weather from cold to heat, and 
from dry to moift, which fucceed each other fo frequently 
and fo rapidly, often give rife to the rheumatifm \ a malady 
exceedingly painful, and for which medicine affords too few 
remedies. If acetic ether, therefore, as appears, fpeedily aU 
lays the pains, and even cures them, the application of it is 
a new benefit to mankind, which ought to be made known 
that it may be brought into general ufe. 

About twenty-five years ago, when the acetous ether was 
difcovered in the laboratory of Count de Lauragais, it was 
not employed in medicine. In 1784, C. Sedillot jun. being 
tormented with the rheumatifm, tried on himfelf this acid, 
pouring twelve or fifteen drops, at different times, on the part 
affeded, which he immediately rubbed with his hand, to 
render the adion of the remedy more penetrating. After 
this fridion, he kept himfelf wrarm in bed: a perfpiration 
took place at the part which had been rubbed, and foon 
became general, and the pain was fenfibly diminifhed. 
Twelve hours .after, a fecond fridion produced the like 
-. „ effeds; 
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effeds; and a third, after the fame interval, made a com¬ 

plete cure. C. Sedillot fays he repeated this experiment 

afterwards on a great many perfons, and that it always fuc- 

ceeded. He recommended it, therefore, to the notice of 

medical men in the Tranfadions of the Medical Society of 
Paris *. 

C. Martin, phyfician to the hofpital of Narbonne, and 

formerly phyfician to the army of the Eaftern Pyrenees, has 

lately confirmed, in a memoir read before the Medical So¬ 

ciety f, the properties afcribed by C. Sedillot jun. to acetous 

ether. He employed it alfo, with fridion, in feveral cafes of 

people tormented with the rheumatifm, fciatica, and gout. 

Among thefe cafes, he quotes one of a man fifty-five years 

of age, who had been long fubjed to rheumatic pains 

which had no fixed feat; and who, having been attacked 

with a violent fciatica from the hip to the extremity of the 

foot, could obtain only very flight and momentary relief 

from all the other remedies, both internal and external, 

which were adminiftered to him. Half an ounce of acetous 

ether was applied in fridion, every twelve hours, over the 

whole of the part affeded; and after each fridlion he kept 

himlelf warm in bed. After the third fridion he found re¬ 

lief; and at the fixth he was fo well cured that he went next 

day to his country-feat, a league diftant from the city, al¬ 

though three days before he had not been able to drag himfelf 

from one end of his chamber to the other without experi¬ 

encing the moft excruciating pain. Succefsful cafes of this 

kind, communicated to the Society of Medicine at Paris by 

a regular praditioner, deferve the attention of medical men, 

who ought to try the remedy in order to afeertain whether 
its efficacy be fueh as is here ftated. 

C. Sedillot confiders acetous ether alfo as' a fedative much ' 

fpeedier and gentler in its effed than opium: it does not 

tend, he fays, like the latter, to impede the adion of the 

organs. The following is the relult of an experiment which 

he made with it on himfelf:—Six drops on a lump of fugar 

* No. X. MetHdor, an. 5. 

+ See La Recueil de la Societe de Medicine, Vol. VIII. No. 48, Ger¬ 

minal, an* 8. 
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produced no fenfible effect; next day, twelve drops induced 

a flight propensity to lleep; and the day following, eighteen 

drops rendered this propenfity dill greater. By thus adding 

fix drops to the dofe every Succeeding day, always with Sugar, 

he Swallowed half a grain on the Sixth day, which produced 

a profound tranquillity and neceffity of deep. 

It is recommended to thofe who employ this remedy to 

life pure acetous ether; but it is to be obferved, that it is not 

eafily met with in that State. The following is the procefs 

for preparing it, prefcribed by C. Sedillot: 

Take equal parts (for example, a pound) of alcohol, and 

another of acetous acid. Diftil this mixture in a glafs re¬ 

tort, and the refult will be the acetous ether; which mud 

be rectified to free it from the Superabundant acid which has 

palled over with it in distillation. For this purpofe put it 

into a glafs Vedel, into which introduce a Solution of the car- 

bonat of pot-afh (fait of tartar): this alkali abforbs the acid, 

and the ether doats on the Surface. It is then decanted, and 

rectified by a new didillation in a glafs retort with a Suitable 

apparatus. 

V. On the Nature of the Colouring Vrinciple of Lapis Lazuli* 

By C. Guyton*. 

Chemists have long made that blue done, known 

under the name of lapis lazuli, an objedt of their refearch, 

with a view, in particular, to difeover the colouring fubdance 

which gives it fo high a value; on account of the Splendour 

it communicates to works in which it is employed, and of 

the ultramarine, fo much edeemed in painting, which is 

prepared from it. This colour was fil'd aferibed to copper; 

but the celebrated jVlargraf demondrated the fallacy of this 

Opinion, as he found in it only dlex, fulphat of lime, lime, 

and a little iron. Some after him fufpedfed in it the prefence 

of the oxyd of cobalt; and others, Such as Rinmann, a little 

fluoric acid : hut all thele conjectures, by a more accurate 

examination, were Soon fhown to be falfe. 

t From the Ann ales de Cbimie, Np. 109, 

1 The 
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‘The means of analyfis having, for fome years pafi, been 

Carried to a degree of perfection which could fcarcely have 

been expelled, it was natural to think that the chemifts moll 

expert in this new art would not negleCt to apply it to the 

folution of this important queftion. Among this number I 

Ihall mention Mr. Klaproth, whole labours have fo much 

enriched .the chemiftry of minerals, and who has paid par¬ 

ticular attention to all the blue-coloured foffils. In 1784 he 

publilhed experiments which demonftrate that what is called 

native Pruffian blue, a fubllance found in turfy foil, and 

which is often white before being expofed to the air, derives 

its colour only from a combination of iron and the phofphoric 

acid *. 

Another mineral, remarkable for the fame colour, which 

has been fucceffively taken for fmalt, or the native blue oxyd 

of cobalt; for another kind of native Pruffian blue; and for 

a blue oxyd of copper, was difcovered at Vorau in Aullria. 

But it refults, from the examination of it by the celebrated 

chemift of Berlin, that the colour depends only on filex, 

argil, and iron; and though he difcovered that it refilled the 

aClion of the fire lefs than lapis lazuli, he is of opinion that 

it might be claffed among the number of its varieties, if it 

fhould be found to contain alfo limef. This laft conclufion 

fliows that Mr. Klaproth had previoufly determined, with 

his ufual accuracy, the conftituent parts of the real Japis la¬ 

zuli ; and he indeed indicates them in the tenth article of his 

Refearches on Mineral Subfiances; where we fee that the 

pureft lapis lazuli, called oriental, confifts of 46 per cent, of 

filex, 28 of carbonat of lime, 14*5 of argil, 6*5 of fulphat of 

lime, 3 of oxyd of iron, and 2 of water. 

He re&ified, therefore, the analyfis of Margraf, by adding 

arp.il *, of which the latter made no mention, and which I 
O 7 J 

fhowed, fifteen years ago, to be contained in it, by touching 

a polifiied piece of lapis lazuli with the fulphurie acid, which 

at the end of fome hours left very regular cryftals of alum, 

that remained on it. But by what principle can the oxyd of 

* Chemifche Annal. 1784, p- 396. 

f See Beytrage xur kentnifs der mineral former, &c. Vol. I. p. 197, and 

Annates de Ckimie, VoL XXL p, 144* 
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ifon he tinged bine without a combination either with the 

pruiiic or the phofphonc acid ? Mr. Klaproth fays that he 
does not know 

The experiments of which I am about to give an account 

feem to me to afiord a folution of this important queftion: 

but before I prefent the precedes and the refults, I ought, 

for the fake of perfpicuity,/ to give an account of fome"la¬ 

bours, which paved the way for arriving at this conclufioit. 

In the year 1780, when infpedting a pit in fearch of coal at 

Montolier, in the road from Dole to Poiigny, I found, at the 

depth of 35 metres, a gypfeous bed containing zones of a 

beautiful very bright red colour. I gave a defcription and 

anal yds of it in the Journal de Phyjique- for the month of 

December that year, and I concluded from my experiments 

that it was fulpnat of lime coloured by the oxvd of iron. 

I he recent ddcovery df feveral new metallic fubilanees, 

n>me of which had the property of giving colours of great 

iaterifity, induced me to think that the foffil of Montolier 

deferved to he again examined with a view of fearching for 

one of thefe oxyds. for this purpofe, at the commencement 

of this year, I deitined a piece of it for the experiments in 

the analyfes of minerals, which form part of my courfe at 

the Polytechnic School. They were condu&ed with as much 

precifion as fagacity by C. Deformes, formerly a pupil in the 

laboratory of the fecond divifion. Having afcertained that this 

Ibflil contained no carbonat of lime, we took ten grammes 

of it, reduced to powder, which was put in a crucible and 

bt ought to a red heat. The colour became darker, and 

pafled to a yellowifh-brown, and there was a Jofs in the 
weight of 2-23 grammes, or 22*3 per cent. 

A. We digefted, at feveral times, the muriatic acid on 

the 7‘77 that remained after calcination; they did not lofe 

their colour, and the acid took up only a very fmall portion 
of the iron. 

B. We afterwards boiled the refiduum in a folution of the 

carbonat of pot-afh, but only a very fmall part was decom- 
pofe cl „ 

t . What remained was mixed with charcoal dud, and 

v See his BeyhagS) &c. Vol. I. p. 201, 

* treated 
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treated in a crucible. A fulfure being formed, it was d©* 

compo et y the muriatic acid, which feized on the linu* 

1non, while the fhex remained mixed with the fuper* 
abundant carbon. 1 

D. 1 ne liquors anting from the three operations were 

un.teci and then divided into two equal portions. From 

e firft we feparaied iron, which was found to weio-h i-e? 

grammes; and I aflhred nivfelf that it contained no other 

earth but lime. We drew from the fecond 8 decagrammes 

ot lime. 7 tie whole liquor, therefore, contained, according 
to the proportions determined by Klaproth, 

Oxyd of iron - . 2-1 grammes. 
Lime - * _ 1.^ 

Sulphuric acid - - 3*91 

E. It remained to examine the portion of earth left by tht 

acid, and which was found mixed with the fuperabundant 

carbon. Here the operations began to prefent thofe unex¬ 

pected phenomena, which, deviating from the ordinary 

courfe, inform the attentive chemift that he is advancing 

towards a difeovery. This refiduum was firft calcined in m 

open veflel to confume the carbon, but the filex remained 

ack : it weighed I’65. It was treated with pot-afh in a 

crucible of platina, and gave a fufed mafs of a fuperb blue 

colour. Water poured over it afthmed the fame colour, 

I he nitric acid made it entirely difappear. The filex, fepa- 

rated by evaporating to drynefs, weighed no more than o-8ti 
grammes. 

• F. It now became of importance to know the effe&of 

different re-agents on the nitric acid which had been poured 

over the mafs fufed in the crucible, with a view to difeover 

the fubftance that had given it thefe properties. The fol¬ 
lowing are the refufts of thefe trials : 

1. V\ ith the pruffiat of pot-afh this liquor gave a precipb 

tale of a yellowifh-green colour, which the addition of 

acids, inftead of converting into blue, made immediately dif¬ 
appear. 

With the gallic acid there was no precipitate. 

3. With fulphurated hydrogen there was no precipitate, 
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as might have been expe&ed, looking only for iron ; but It 

was proper thus to exclude the other metallic fubftances, 

which are precipitated by this re-agent. 

4. With the hydro-fulphure of ammonia there was a 

beautiful green precipitate. 

5. With ammonia, a white precipitate. 
6. With pot-afh, a light blue precipitate.—The two laft 

paffed to yellow in drying. 
Comparative experiments were made at the fame time 

with a folution of the nitrat of iron, and the refults were 

totally different. 
G. That no doubt might be left refpe&ing the nature of 

the fubftances, the prefence of which might have had an in¬ 

fluence in thefe refults, fynthefis was called in to the aid of 

analyfis. Sulphure of iron was prepared in a dired manner; 

the nitric acid was poured over it in fufficient quantity, and 

the liquor, when filtered, was diluted with abundance of 

water, that the excefs of the acid might no longer precipi¬ 

tate the fulphurated hydrogen which was poured over it. In 

this ftate the fame re-agents which had been before employed 

prefented all the fame phenomena. One might have fup- 

pofed that the fulphat of iron, (not oxydated,) in the fame 

circumftances, would have given fome analogous effe&s; 

but the pruffiat of pot-afh produced only a white precipitate, 

as profeffor Prouft had announced. 

H. Tt was eafy, after this, to conclude the analyfis of the 

red fulphat of lime of Montolier: it confirmed what I had 

announced, that it depended only on the oxyd of iron; and, 

befides, determined with accuracy the quantities of the conr 

ftituent parts as follows : 

Sulphuric acid - ~ 

Lime ------- 

Oxyd of iron - - 

Silex - - 

Water carried off by the firft calcination 
LOIS - * ^ ™ 

29 *1 

16*0 

21*9 

3*6 
22*3 

2*1 

IQO’O 

But 
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But the termination of this labour opened a field for new 

refearches, of which it is time I fhould give an account alfo. 

I. Obferving the blue colour which the fulphat of lime of 

Montolier had affumed with pot-afh, the effects of the re¬ 

agents on the acid holding its iron in folution; and, above 

all, feeing the green precipitate formed by the pruffiats dif- 

appear by the addition of acid, C. Deformes recolleCted that 

he had obferved fimilar phenomena during fome experiments 

which he undertook laft year with C..Clouet on lapis lazuli. 

This was already a ftrong indication that this hone con¬ 

tained fome other colouring metallic oxyd than that of iron. 

The queftion then was, to follow the coincidence of fadts in 

all its circumftances, to determine the particular fate in 

which this metal produces that beautiful blue compofition. 

Some experiments added to the obfervations already known 

refpedting the properties of lapis lazuli will give an idea of 
this coincidence. 

K. Lapis lazuli may be brought to a red heat, and lofe as 

much as o'l of its weight without any fenfible alteration in its 

colour • but at a Wronger heat, fuch as that of an enameller's 

furnace, its colour paffes to grey. By ftill increafing the in- 

tenfity of the heat, it is reduced to a brownifh vitreous fcoria, 

and there is a decreafe of from 10 to 11 hundred parts of its 
weight. 

L. When lapis lazuli is pulverifed, one fometimes per¬ 

ceives a fmell fimilar to that of mufk, and which argil and 

magnefia emit alfo when they are united with a little fulphur. 

M. Lapis lazuli is deprived of its colour by the three mi¬ 

neral acids, but more or lefs fpeedily. This effedt, by the 

nitric acid, is produced almofl inftantaneoufly: the muriatic* 

acid is the next in order: the action of fulphuric acid is the 

floweft. The fame odour is often dilengaged from it by thefe 
acids as by trituration. 

If the nitric acid is concentrated, there is a production of 

nitrous gas; and, accidentally, of carbonic acid gas when the 

lapis lazuli contains carbonat of lime. The liquor tried by 

pruffiats gives a precipitate, the colour of which approaches 

that of Pruffian blue, but inclining feniibly to green, and 

Voi#. VI* X t which 



§22 On the Colouring Principle of Lapis Lazuli; 

which is deflroyed by acids. The hydro-fulfure of ammonia 

occafions in it a green precipitate inclining to black. When 

the nitric acid is ufed dilated with water* there is a difengage- 

inent of a little fulphurated hydrogen. Pruffiats then form in 

the liquor only a bright green precipitate* which acids caufe 

immediately to difappear. With the hydro-fulfure of am¬ 

monia the precipitate is a beautiful green. If the lapis lazuli 

has been previoufly fubjeCted to calcination* diluted nitric 

acid difengages from it a little fulphureous acid gas. 

N! Thefe fa£ts prove* not only that the lapis lazuli holds 

a little fulphur* but they demonflrate alfo the identity of the 

colouring principle of this hone, with every compofition in 

which earthy fubflances are made to enter in combination 

with the failure of iron* fince we ha ve feen (F* G,) the ful~ 

phat of lime* holding iron* carried to the hate of fulfure by 

carbon, and the fulfure of iron* prepared in a direCl manner, 

prefent the fame phenomena under.the fame circumftances. 

O. Before I terminate this memoir I fhall add fome ob- 

fervations, which will be of utility to thofe who may be dif- 

pofed to repeat thefe experiments. 

The compofition of every kind of lapis lazuli is not effen- 

tially the fame: one may perceive very diftinCtly in fevcral 

fpecimens, even of that called the oriental* fulfure of iron in 

cryftals which have metallic brilliancy. Sometimes it is dif- 

feminated in fmall particles; and it is this* no doubt* which 

has hitherto prevented the mod accurate chemifts from de- 

te&ing the real colouring principle of this fubftance. They 

have feen the fulphur as an accidental production foreign to 

the fubjeCt of the analyfis* without fufpeCting that there ex- 

lfted a blue Julfure of iron. It may readily be conceived 

that* in experiments of this kind* the greatefi: care muft be 

taken to choofe fragments abfolutely free from every particle 

Of pyrites or fulfure of iron* of a yellow metallic appearance. 

The prefence of this lalt fulfure is not the only difference 

found between fpecimens of lapis lazuli. Of three kinds fub- 

jeCted to examination* one contained, with cryflallifed fulfure 

of iron and blue fulfure of iron* only fulphatof lime and filex. 

W iepond, befides thefe* contained barytes ; and the third, 

abfolutely 

5 
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abfolutely free from all mixture of pyrites, had in its com- 

pofition argil and carbonat of lime limilar to that analyfed 

by Mr. Klaproth. / 

The cry dais of alum, which were formed very fpeedily^ 

as already mentioned, on a beautiful plate of lapis lazuli, 

leave no doubt that there are fome kinds in which a little 

pot-alii may be accidentally contained. It will be proper, 

therefore, to fearch for the colouring principle in what con- 

ftitutes its real eflence, without paying too much attention to 

thefe accidental varieties. We muft not, however, believe 

that the affinity of earths, either with each other, or with 

the colouring principle itfelf, has any influence on the na¬ 

ture of the compound. A proof of the contrary here pre- 

fented itfelf, in a fenfible manner, in one of the fynthetic 

operations. Sulphat of lime charged with iron having been 

treated with charcoal-dull:, and then held in digeftion in the 

nitric acid, the pruffiat of pot-affi at firfl only coloured the 

liquor green, without giving a precipitate : the addition of a 

folution of argil immediately produced a green precipitate, 

which was taken up by acids, and, under all circumftances, 

exhibited the fame phenomena as that obtained from the 

decompofltion ot lapis lazuli. 
The confequences which appear to me to refult from the 

fa£ls announced in this paper, are as follows: 

1. The fulphat of lime of Montolier is coloured by a red 

oxyd of iron, which adheres fo flrongly to filex as to refill 

the action of acids. 
2. This fulphat, treated with carbon, gives birth to a ful- 

fure of iron, in which that metal is lefs oxydated • which 

being diffolved in acids, does not by pruffiats give Pruffian 

blue, but a green precipitate, which acids deftroy inflead of 

heightening, and which retains the blue colour peculiar to 

it even in pot-afh, and at that heat which is required for its 

fufion in the dry way. 
3. By operating on the fulfure of iron prepared in a direct 

manner, you obtain a produ6t which manifefts the fame pro¬ 

perties in the fame acids, and by the lame re-agents. 

4. Thefe phenomena are exa&ly fimilar to thofe exhibited 

by lapis lazuli fut/e£ted to the fame operations* 

T t % 
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We may therefore form at pleafure the blue colouring 

principle of lapis lazuli, the difference in the natural pro¬ 

duction neceffarily refulting from the flow combination of 

this principle with the earths and fulphat of lime alone ex¬ 

cepted. 

6. In the laft place, the blue' fulfure of iron is the real and 

foie colouring principle of all the varieties of the lapis lazuli, 

and probably of that mineral alfo known under the name of 

the blue ftone of Vorau. 

VI. Account of certain Phenomena olferved in the Air-Vault 

of the Furnaces of the Devon Iron- Works *; together with 

fome practical Remarks on the Management of BIaf-Fur¬ 

naces. By Mr. Roebuck, in a Letter to Sir James 

Hall, Bart. Communicated by Sir James HALLf. 

I HAVE examined my memorandums concerning the 

obfervations I made on the condenfed air in the air-vault 

of the Devon iron-works near Alloa; and, according to your 

requeft, I now tranfmit you an account of them ; and alfo of 

an experiment I made, when a partner and manager of thefe 

works, in order to increafe the produce of blaft-furnaces. 

The two blaft-furnaces at Devon are of large dimenfions, 

each being 44 feet high, and about T3 .feet wide in thfr 

bodies, or wideft part, and are formed on a fteep bank, by 

two pits funk in a very folid ftratum of coarfe-grained free- 
ftone. 

Thefe pits were afterwards fhaped and lined, in the ufual 

manner of blaft-furnaces, with common bricks and fire¬ 

bricks; and the hearth was laid with large blocks of the 

ftone that had been dug out, and which ferve the purpofe of 

fire-ftones. At the back of the two furnacqs, next the bank, 

the air-vault is excavated, and formed by a mine drove in 

the folid rock, diftant from the furnaces about 16 feet. The 

v 1 hefe iron-works are on the banks of the river Devon, which runs 

into tne Frith of Forth near Alloa. They are three miles from Alloa, 
and eight from Stirling. 

• T brom Tranfa ftions of the Royal Society of Edinburgh, Vol. V. part 1. 

bottom 
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bottom of tbe air-vault is only about four feet higher than, 

the level of the bottom of the furnaces. This vault has an 

aperture at one end to receive the air from the blowing ma¬ 

chine, and has two at the oppofite end, one of which re¬ 

ceives the edu£tion-pipe, and the other is a door to give ad¬ 

mittance occafionally into the vault. As the rock is ex¬ 

tremely clofe and folid, the vault is dry, except that a little 

water ouzes very gently from the fide next the bank in final! 

drops, and does not appear to exceed an Englifh pint in 

24 hours. 

Thefe furnaces are provided with air, or blaft,as it is termed, 

by the means of a fire-engine of the old, or Newcomen’s 

eonftrudtion. The diameter of the fleam cylinder is 48J 
inches; and the fquare" area of its pifton being about i866p 

fquare inches, the power of this fort of engine cannot be 

rated at more than 71b. to the fquare inch, amounting in all 

to about 130621b, This power was employed to work an 

air-pump, or blowing cylinder, of 78 inches diameter, and 

about 7 feet long. The number of fquare inches on the 

pifton of the air-pump is 4778, and therefore this area, 

being multiplied by 2J, will produce 13139; being a re¬ 

ft ftance that nearly balances the above-rated power, and 

fhows that the air, which was expelled from the air-pump, 

could not be condenfed more in the ordinary way of working 

than with a compreffing power of about 2jlb, on each fquare 

inch. As the engine was not regulated, at firft, to make a 

longer ftroke than about 4 feet 8 inches, only one furnace 

being ufed, the quantity of air expelled at each ftroke of the 

machine was about 155 cubic feet, which it difeharged 

through a valv$. into the air-vault about 16 times in a 

minute. When two furnaces afterwards were blown, the 

engine was regulated to work much quicker, and with a 

longer ftroke. The air-vault is 72 feet long, 14 feet wide, 

and 13 feet high; and contains upwards of 13,000 cubic 

feet, or above 8c times the contents of the air-pump. The 

top, ftdes, and bottom of this vault, where the leaft fifllire 

could be difeovered in the beds of the rock, were carefully 

caulked with oakum, and afterwards plaftered, and then co¬ 

vered with pitch and paper. The intention of blowing into 

tiie 
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the vault is to equalife the blaft, or render it uniform, which 

it effects more completely than any machinery ever yet con¬ 

trived for the fame purpofe. The air is conduced from the 

vault by the edu&ion-pipe, of 16 inches diameter, into an 

iron box or wind-cheft, and from this it goes off to each 

furnace in two fmaller pipes that terminate in nozzles, or 

blow-pipes, of only i\ to J inch diameter at the tweer of 

the furnace. 
When the furnace was put in blaft, after having been 

filled with cokes, and gently heated for more than fix weeks,- 

the keepers allowed it to have but little blafl at firft, giving 

it a fmall blow-pipe of about inch diameter, and likewife 

letting off a very confiderable quantity of air, at the efcape, 

or lafety-valve, on the top of the iron wind-cheft; as it is a 

received, though erroneous opinion among them, that the 

blaft muft be let on very gradually for feveral months. From 

the conftrubtion of this valve it was impoflible to afcertain 

the exadt proportion of the blaft they thus parted with, but 

I believe it was very confiderable. The confequence was, 

that the furnace, after it had been in blaft for feveral days, 

never feemed to arrive at its proper degree of heat, but was 

always black and cold about the tweer in the hearth, and ap¬ 

peared in danger of choaking, or gobbing, as it is termed. 

After various experiments, tried in vain, by the keepers 

and the company's engineer, and others, (indeed they tried 

every thing, except giving the furnace a greater quantity of 

air, which, as I afterwards ascertained, was all that it want¬ 

ed,) they concluded that the air-vault was the caufe of the 

whole mifehief; and, to confirm their opinion, they faid they 

had now difeovered that water was, in confiderable quan¬ 

tities, driven out of the air-vault throilgh the blow-pipe, 

which cooled the furnace; and they infilled, that the power 

of the engine was fuch as to force water out of the folid rock ; 

fo that this method of equalifing the blaft never would fuc- 

ceed. The other managing partner was fo much alarmed 

by thefe reprefentations, that he began to confult with the 

engineer, and others, about finding a fubftitute for the air- 
vault at any expence. 

As the plan of the blowing apparatus had been adopted at 

my 
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tiiy recommendation, and was now fo loudly condemned on ac¬ 

count of the water, I had other motives, than mere interefl, 

for trying to become better acquainted with the phenomena 

attending it. I accordingly determined to go into the air- 

vault, and to remain enclofed in the condenfed air while the 

engine was blowing the furnace. It is an experiment that 

perhaps never was made before, as there never exifted fuch 

an opportunity. I could not perfuade the engineer, or any 

other of the operative people about the work, to be my com¬ 

panions, as they imagined that there was much danger in 

the experiment. Mr. Neil Ryrie, however, one of the clerks 

of the Devon company, had fufficient confidence in my re- 

prefentations to venture himfelf along with me. 

The machine had been flopped about two hours previous 

to our entering the vault, and we found a dampnefs and 

miflinefs in it, which difappeared foon after the door was 

fiiut fafl upon us, and the engine began to work in its ufual 

manner. After four or five flrokes of the engine, we both 

experienced a lingular fenfation in our ears, as if they were 

hopped by the fingers, which continued as long as we re¬ 

mained in the condenfed air. Our breathing was not in the 

lead affe&ed. I had no thermometer with me, but the tem¬ 

perature of the air felt to us the fame as that without the vault. 

Sound was much magnified, as we perceived, when we talked 

to each other, or flruck any thing; particularly the noife of 

the air efcaping at the blow-pipe, or wafte valve, was very 

loud, and feemed to return back to us. There was no ap¬ 

pearance of wind to diflurb the flame of our candles; on the 

contrary, I was furprifed to find, that when we put one of 

them into the eduction-pipe, which conveys the wind from 

the vault to the furnaces, it was not blown out. There was 

not the fmallefl appearance of any drops of water iffuing out 

of this pipe. The ouzing and dropping of water from the 

fide of the rock next the bank, feemed the fame as before the 

condenfation was made in the vault. I11 fliort, every thing 

appeared, in other refpedts, the fame as when, we were in 

the common atmofphere. Having remained about an hour 

in the condenfed air, and fatisfied ourfelves that no water, 

during that time, that we could in the leafi. diicover, was 

aeritated 
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agitated and forced out of the rock and vault by the power of 

the blaft, as was imagined and infilled on, we gave the figna! 

to Hop the engine. As foon as it ceafed to work, and the 

condensation abated, and before the door of the vault was 

unfcrewed, the whole vault, in a few feconds, became filled 

with a thick vapour, fo that we could hardly fee the candles 

at four or five yards diftance. The door being now opened, 

the work-people, anxious to know our Situation, and what 

had occurred, came into the vault, and prevented any further 

obfervations. I now endeavoured to account for this curious 

appearance of the water, which only {bowed itfelf oocafion- 

■atly, in very final} quantities, at the tweer, and at a hole I 

ordered to be made in the bottom of the wind-chelt to collect 

it more accurately; for it never was obferved, but either when 

the engine, after working fiowlv, was made to work quicker, 

or, after having been Hopped for a few minutes, was let to 

work again. 
I conlidered the vapour which we had difcovered in the 

vault to arife from the moifture of the fide of the rock next 

the furnace, which being expelled by the great heat of the 

furnace, and converted into vapour, was able to force fits way 

through the pores of the rock into the vault; but that being 

in a manner confined within the rock, by the prefiure of the 

condenfed air, it found itfelf at liberty to come into the vault 

only when the condenfation abated considerably, or was to¬ 

tally removed by the going flow, or Hopping of the engine. 

It alfo occurred to me, that the air, in a Hate of condenfa¬ 

tion, might poffibly be capable of holding a greater quantity 

of water in Solution, which might precipitate fuddenly into 

vapour or mifl when the condenfation abated. I imagined, 

therefore, that the very Small quantities of water we at times 

difcovered, proceeded from nothing elfe but this vapour in its 

paffage to the furnace along with the blaH, being condenfed 

into water, by the eoolnefs of the edudtion-pipe and iron. 

wind-cheH. The quantity of water did not appear to amount 

to a gallon in twenty-four hours. 

A few days after I had made this experiment, the vvater 

ceafed entirely to make its appearance, either at the tweer or 

at the hole in the wind-cheft \ but the furnace did not come 

into 
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into heat for a long while after, and indeed not till the keepers 

let much more air into it by a larger blow-pipe, and allowed 

lefs air to efcape at the fafety valve. It is probable that the 

rock Was now become perfectly dry by the continued heat of 

the furnace. 

My experiment had the good effect to remove all the pre¬ 

judices againft the plan I had adopted of blowing the fur¬ 

naces, and like wife prevented the other partner from laying 

out a large fum of money, by hopping the works, and alter¬ 

ing the blowing machinery. Indeed, it has fince been ad¬ 

mitted, by all who have feen it at. work, to be the mo ft 

ftmple and effective method of equalling the blaft of any yet 

put in practice* 

This experiment led me, fome time afterwards, to apply 

a wind-gauge that I contrived, to afcertain precifely the ftate 

of the condenfation of the air thrown into the furnaces* I 

found that a column of quickfilver was railed five inches; and 

fometimes, though feldom, fix inches; and, in the interval of 

the return of the engine to receive air into the air-pump, it 

fell only half of an inch. At this time only one furnace was 

worked. But when two furnaces were in blaft, the engine 

only raifed the mercurial gauge about four inches; becaufe 

the Devon company, for certain reafons, did not, while I 

continued a partner, think proper to allow the blowing ma¬ 

chinery to be completed, by the putting to work their fecond 

boiler of twenty feet diameter for the fife-engine, according 

to my original defign, which, by adjulting the machinery^ 

would have enabled ns to blow two furnaces, with two boil¬ 

ers, with as much effect, in proportion, as one furnace with 

one boiler. This inftrument had the advantage of enabling 

the work-people to difcover the real power of their blaft, and 

know the exa£t condition of the air-valves, and the gearing 

gf the blowing pifton; for, if thefe were not tight, and in 
order, (although the engine might, to appearance, be doing 

well, by making the fame number of difpharges of the air- 

pump as \dual per minute,) yet the wind-gauge would not 
rife fo high, and would (how that there was an imperfection 
fomewhere, by reafon of a quantity of air efcaping at the 
valves, or pifton, that could not fp eafijy ptherwife be known* 

Von. VI. Uu //- ' This 
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This contrivance was confidered as of much ufe, and Was 

afterwards always quoted in the company’s journal books, to 

fhow the adlual ftate of the blowing machine, in comparing 

the daily produce of the furnaces. 

I hope you will not think me tedious, when I explain to 

you another experiment, which appears to me to be of con- 

iiderable importance to all manufadlurers of call iron. 

I had reafon to conjecture, from my own obfervations on 

the effeCts of blowing machinery on blah-furnaces, as well 

as from the knowledge I had acquired from my father. Dr. 

Roebuck, and from my communications with other expe¬ 

rienced iron matters, that a great part of the power of fuch 

machinery was mifapplied in general practice by throwing 

air into furnaces with much greater velocity than necefiary ; 

and that, if this velocity was, to a certain degree, diminifhed, 

the fame power, by properly adjlifting the blowing machinery, 

of whatever nature, would be capable of throwing into the 

furnace a proportionally greater quantity of air. For, “ Since 

the quantities of any fluid, i filing through the fame aperture, 

are as the fquare roots of the fireffure it follows, that it 

would require four times the preflure, or power, to expel 

double the quantity of air, through the fame aperture, in the 

fame time: but if the area of the aperture was doubled, then 

the quantity of air expelled by the fame power, and in the 

' fame time, would be increafed in the ratio of the fquare root 

of 2 to i, though its velocity would be diminifhed exaCUy in 

the fame proportion. Again : I confidered that the quantity 

and intenfity of heat produced in blah-furnaces, and confe- 

quently its checks in increafing the produce, might be only 

in proportion to the quantity of air decompofed in the procefs 

Qf combuhion, without regard to its greater velocity ; that is 

to fay, whether or not the fame quantity of air was forced, 

in the fame time, into the furnace through a fmall pipe, or 

through one of larger dimenfions; for, in attending to the 

procefs of a common air-furnace for remelting of iron, where 

there is a very large quantity of air admitted through the large 

areas between the bars, it is well known that a much greater 

intenfity pf neat is produced than takes place in a blaft-furv 

tiace* 
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rvace, and yet the air does not enter into the fire through the 

bars with increafed denfity or great velocity. I therefore 

thought it probable, that increafing the quantity of air, 

thrown into the blaft-furnace, in a confiderable degree, al¬ 

though the velocity or denfity might be much lefs, would 

have the effect of increafing its heat, and operations, and 

produce. And as, from the principles above dated, with 

regard to the machinery, I faw I could greatly increafe the 

quantity of air thrown into the furnace, by enlarging the di¬ 

ameter of the blow-pipe, and regulating the engine accord¬ 

ingly, without being obliged to employ more power, I was 

anxious to make this experiment. 

A fyftem of management, of which I did by no means 

approve, was adopted by the other partners of the Devon 

company foon after the works were begun to be erected; 

and, in the profecution of it, they ordered their fecond fur¬ 

nace to be put in blaft, without permitting thofe meafures to 

be taken that were necefiary to provide and maintain a fuffi- 

cienfc ftock of materials; and alfo, without allowing their 

blowing machine to be completed, according to the original 

defign, by the addition of its fecond boiler. As might have 

been expe&ed, a trial of feveral months to carry on two fur¬ 

naces, with only half the power of fleam that was necefiary, 

and an inadequate ftock of materials, proving unfuccefsful, 

the company, as a remedy, inftead of making up the above 

deficiencies, ordered one of the furnaces to be blown out, 

and flopped altogether. This Improper meafure, however, 

afforded me the opportunity of immediately putting in prac¬ 

tice the plan I have mentioned. 

When one of the furnaces was flopped, the other conti¬ 

nued to be blown by a blow-pipe of 2 J inches diameter, and 

the produce of the furnace, for feveral weeks thereafter, was 

not 20 tons of iron per week at an average. The engine at 

this time was making about 16 ftrokes a minute, with a 

flroke of the air-pump, about 4 feet 8 inches long; but 

when I altered the diameter of the blow-pipe, firft to 3, and 

immediately after to 3 - inches diameter, and regulated the 

working gears of the engine, fo as to make a ftroke of 5 feet 

$ inches long, and about 19 ftrokes in a minute, on an 
U u 2 averagej 
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average, the produce was immediately increafed. It con¬ 

tinued to be, on an average of nine months immediately 

after this improvement, at the rate of 33 tons of iron per 

week, of as good quality as formerly; for during this period, 

from the 21ft of November 1795, to July 30, 1796, this one 

furnace yielded 1188 tons of iron. No more Coals were con- 

fumed in working the blaft-engine, or other expenses about 

the blowing machine incurred, and therefore no more power 

was employed to produce this great effect. It is alfo of much 

importance to remark, that the confumption of materials, 

from which this large produce was obtained, was by no means 

fo great as formerly. The furnace required very confiderably 

lefs fuel, lefs ironjlone, arid lej's limefione, than were em¬ 

ployed to produce the fame quantity of iron by the former 

method of blowing; and according to the flatements made 

out by the company’s orders, as great a change was effected 

in the economical part of the bulinefs. 

From the fuccefs of this experiment, fo well authenticated, 

and continued for feveral months, I am led to be of opinion, 

that all blaft-fumaces, by a proper adjuftment of fuch ma¬ 

chinery as they are provided with, might greatly and advan- 

tageoufly increafe their produce, by affuming this as a prin¬ 

ciple, viz, iC That with the given power it is rather by a 

great quantity of air thrown into the furnace, with a mode¬ 

rate velocity, than by a lefs quantity thrown in with a greater 

velocity, that the greatejl benefit is derived, in the J'melting of 

tronfloneSy in order to produce pig-ironHowever, it is by 

experiment alone, perhaps, that we can be enabled to find 

out the exa6t relations of power, velocity, and quantity of 

air requifite to produce a maximum of effe6l *■. 
But 

* If Cb_be quantity of a fluid, ifluing in a given time through an 

aperture of the diameter D, V its velocity, and P the power by which it 

is forced through the aperture; then the area of that aperture being as 

X) , the quantity of the fluid iflTuing in the given time will be as VD2, or 
VDa = Q^ 

Again; this quantity multiplied into its velocity, will be as the rno- 
fncntiim of the fluid expelled, or as the power by which it is expelled, 
that is, V1 D2 = P, or VD = K/P. 

Here, therefore, ff D is given, V is as yP} as Mr. Roebuck affirms,. 

1 v; , / , Aifo, 
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But an unfortunate difagreement among the partners of 

the Devon company put it out of my power to make further 

progrefs in this matter, by laying me under the necelfity, 

two years ago, of withdrawing myfelf entirely from the 
concern. 

In order to illuftrate what is faid above, a ground plan of 

the air-vault and furnaces of the Devon iron-works is given 

in Plate X. of which the explanation follows : 

jExplanation of Fig. 1. Plate X. 

A the air-vault, formed by a mine drove in the folid rock 

of coarfe grained freeftone. B the blowing cylinder. C the 

pipe that conveys the air from the blowing cylinder to the 

air-vault. D, the edu6tion-pipe, that carries the air from the 

air-vault to the iron wind-cheft. E, the iron wind-cheft, 

(about i\; feet cube,) in which is inferted a wind-gauge, re- 

prefented in Fig. 3. FF, the two blow-pipes for each fur¬ 

nace, which terminate in apertures of 3k inches diameter at 

the tweers of the furnaces. G G, the two blah-furnaces, 

placed in two pits funk in the folid rock. H H, the timps 

of the furnaces, from whence the caft iron is run off into the 

calling room LL. O, the door to give oecafional admittance 

into the air-vault. M, the excavation, in which is placed the 

blowing machine. 

Explanation of Fig. 2. 

A, the end of the wind-gauge, (about 12 inches long,) 

which is open to the atmofphere, being half filled with quick¬ 

silver. B, the end that is inferted in the iron wind-cheft, and 

expofed to the preffure of the condenfed air of the air-vault. 

Alfo, becaufe V = 3=", and alfo V = Qj= D^/P, fo that, while 

P remains the fame, Q^will increafe as D increafes, and V will diminiih. 

in the lame ratio. 

The problem, therefore, of throwing the greateft quantity of air into 

the furnace, with a given power, ftriktly fpeaking, has no maximum, but 

the largelt aperture of which the engine can admit mult be the belt. It 

is probable, however, that there is a certain velocity with which the air 

ought to enter into the furnace ; this will produce a limitation of the pro¬ 

blem, which, as Mr. Roebuck fuggelts, is not likely to be difcovered but 

by experiment. J. P, 

VII. Com- 



VII. Communication from Dr. Blacksurne rejpetting 

Caloric, Light, and Colours. 

“ SIR, Spring Garden, May 15, i&oo. 
a Y 

IT is now more than twelve months fince I announced 

my intention of publifhing fome remarks concerning the ufe 

of the word heat, and the conftitution of light. My avoca¬ 

tions have not allowed me to fulfil my promife; and being 

it'd! uncertain when I may be able to finifh for publication, 

I {hall be much obliged to you to infert in your relpe&able 

Journal the following brief refults of my inveftigation con¬ 

cerning light, which I conceive to be of more importance 

than thofe concerning heat, which chiefly relate to verbal 

criticifrn. The proofs and reafoning on which thefe refults 

depend, will, I hope, be foon fubmitted to the public, 

i( I am, ike. 

m Mr. T'uloch. WILLIAM BLACKBURNE.” 

iff, Light is a compound refulting from a peculiar com¬ 

bination of caloric and oxygen. 

sdly, In all thofe phenomena which have given occaflon 

to the idea that light is identical with, or a modification of, 

caloric, the manifeftation of the latter principle is to be re¬ 

ferred to the difunion of the conflituting principles of light. 

The caloric, therefore, which fo frequently refults from the 

application of light to various fubfiances, iflfues from the de¬ 

composition of light in various degrees, 

3dfy, The phenomena of colours are to be aferibed to the 

different qualities of light, as containing caloric and oxygen 

in different proportions. The different proportions manifeft 

themfelves in the circumflances both of the decompofition 

and the formation of varioufly coloured light. 

qthly, The feparation of light by the prifm is to be regarded 

as a chemical decompofition, not a phyfical or mechanical 

divifion of liorht. 
) O 

5thly, The changes which take place in the colours of 

different fubftances,. as of plants in the procefs of vegeta¬ 

tion, of metals in that of oxydation, are owing to corre- 

fpondent 
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spondent changes which thefe fubftances undergo in their 
chemical action upon light. 

6thly, The evanefcence, or* as it is frequently termed* the 

abforption, of light* is to be referred to the complete refoiu* 

tion of this compound into its conftituent parts. 

VIII. Memoir on Azof* and on the Quejtion* Whether it he a 

Jlmple or a compound Body. By Christopher Gir- 

TANNER* M. D, of Gottingen 

The mod; celebrated chemifts have long known the 

important part which azot performs in all the operations of 

nature. La voider, Fourcroy* Berthollet* Van Mons, Guy¬ 

ton* Chaptal, Vauquelin* Prieftley, Van Marum, Goettling* 

Wiegleb* Von Hauch* Paets* Van Trooftwyk, Deiman* and 

feveral others* have endeavoured* with more or lefs fuccefs, 

to ftudy its nature; and it is to their labours united that we 

are indebted for a knowledge of its lingular properties* which 

are very different from thofe of the other aeriform fluids 
with whofe bafes we are acquainted. 

But it is in organifed bodies that this lingular principle 

feems to perform the moll diflinguilhed part. In the re-’ 

fearches I have made for twelve years* refpefting the me- 

chanifm of life in animals and plants, I always found myfelf 

Hopped by this too little known principle. In my experi¬ 

ments I law it appear and difappear* without being able to 

fix it* or to explain in what manner it had introduced itfelf 

into the body from which I extracted it. I began* therefore* 

to lufpe£t that azot was not a Ample body* but a compound. 

I formed feveral conje&ures* which my experiments proved 

to be falfc,^ and, defpairing of fuccefs* I had entirely given 

up purfuing this fubjedt* when the difpute which arole re- 

fpe£ting the azotic gas drawn from the fleam of water, in¬ 

duced me to turn my attention to it once more. This dif¬ 

pute is not yet terminated, notwithftanding all that has been 

faid for and againft the converlion of fleam into gas by 

* From the Annates de Chimie, No. ioo. This is the memoir an¬ 

nounced in the preceding number of the Philofophical Magazine, p. 216. 

Goettling, 



Ok the conjiitueni Tarts of Azof < 

Goettling, Wiegleb, Von Hauch, Weftrumb, Achard, Wur- 

zer, Juch, VanJVlons, Paets, Van Trooftwyk, and Deiman. 

It appears to me that this famous difpute has a great re- 

femblanee to many others mentioned in the annals of our 

fcience, and by which the nioft important points of the 

theory of chemiftry have been fixed. Such was the difpute 

on the exiftence or non-exiftence of the carbonic acid in 

chalk, which occupied all the chemifts of Europe for feveral 

years; and fuch was that refpe&ing the exiftence or non- 

exiftence of oxygen in the red oxyd of mercury: a diipute 

in which I myfelf was engaged, and abufed by the German 

chemifts, and particularly Gren, who was exceedingly apt 

to become warm *. 
Wiegleb, Goettling, and Von Crell, aflert, 

i. That the fteam of water, in pafting through ignited 

tubes, is converted into azotic gas. 
3. That this change always takes place, and under all 

circumftances, provided the fteam of the water is brought 

into contaft with the ignited bodies. 
3. That water is changed into azotic gas by combining 

itfelf with caloric. 
4. That water is the ponderable bafe of azotic gas and of 

all the other gafes. 
5. That confequently the theory of Lavoifier is falfe. 

The Dutch chemifts, as well as Von Hauch, Jucft, Van 

Mons, &c. maintain, 
i. That the fteam of water, in pafting through ignited 

tubes, is not converted into azotic gas in any cafe whatever. 

3. That the azotic gas obtained, has not been a produc¬ 

tion of the water, but has arifen from a part of the atmo- 

fpheric air which palled through the tubes. 

3, That confequently the theory of Lavoifier remains un~ 

fhaken 5 and that the theory of phlogifton, or that of water, 

being the bafe of all the gafes, is erroneous. 
Being much interefted in this difpute, I followed its- 

progrefs with great attention ^ but I was forry to fee party 

* All the opinions maintained by Gren were erroneous ; but he had 

the merit of writing his Sjjlematifches Handbuch, which is an excellent 

compilation, Gren was a good compiler, but a bad reatoner* 

2 fpirit 
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introduced into it, and that it was carried on with, 

afperity on both tides 3 that the contending parties difputed 

not for the difcovery of truth, but for victory3 and that they 

were previoufly determined to difeover nothing but what 

their particular theory required. This conduCt prevented 

them from feeing the objeCt under its real appearance : ex¬ 

periments were multiplied 3 each party denied thofe of the 

oppofite party 3 refults entirely different were found, and in- 

head of approaching, they receded (till further from each 

other. The only thing which interefted me in this difpute 

was truth. I am firmly perfuaded that the fyftem of Lavoi- 

fier is- agreeable to nature. Having heard of an experiment 

which I was told overturned this fyftem entirely, I imme¬ 

diately faid Let us repeat and examine it; if the fyftem be 

falle, we ought to abandon it as foon as poffiblc, and not to 

wait till, it abandon us. Let us not be attached to fvftems, 
* 3 > . , * 

but to truth ; and when Nature fpeaks, let us liften to her 

voice in preference to that of a Stahl or a Lavoifier, a Def- 

cartcs or a Newton. Whatever may be the refillt of our 

experiments, we fhall profit by them : as we run the rifque 

of lofing nothing but error, let us ha fieri to fubjeCt ourfelves 

to that lofsi 

•Such was the manner in which I reafoned. I had learned 

from the hiftory of chemiftry, that in all difputes in which 

two parties obtained contrary refults from fimilar experiments 

there was a miftake in the mode of expreffion, and that both 

at bottom were in the rio-ht; and I doubted whether this 

might not be the cafe in regard to the difpute in quefiion. 

I propofed, therefore, to refolve the following points : 

1. Is the fieam of boiling water converted into azotic gas 

by palling through ignited tubes ? 

2. Under what circumfianees does this change take place > 

3. What is the rationale of this production of azotic gas ? 

4. Are thefe experiments contrary, or not, to the fyftem of 

Lavoifier ? 

I will freely confefs, before I enter on this difeuffion, that 

the manner in which the production of azotic gas had been 

explained, by making it pafs from the external air throoo-h 
' <■ *■ O' 
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the tubes, did not appear to me altogether Satisfactory. f 
had, indeed, formerly adopted this explanation*; but I foon 
abandoned an opinion fo contrary to every thing that we 
know of caloric. I am really forry to fee an opinion fo im¬ 
probable defended by chemifts of the firft rank ; but the hif- 
tory of chemiftry affords many inflances of the like kind* 
Before the immortal Lavoifier had profcribed phlogifton, the 
Stahlians extricated themfelves from their embarraflment 
in a manner absolutely fimilar. They put oxyd of mercury 
in a crucible, (hut the crucible in the ciofeft manner pofti- 
ble, and expofed it to a flrong heat. On opening it after it 
had cooled, the mercury was found fluid. But as fuch a re¬ 
duction, according to the doCtrine of Stahl, could not take 
place without the intervention of phlogifton, the Stahlians 
were afked to explain this phenomenon fo contrary to their 
doCtrine. Their anfwer was, that the phlogifton had patted 
through the crucible to join itfelf to the mercury. Even 
Bergmann and Scbeele were Satisfied with this abfurd ex¬ 
planation f; which proves that the Spirit of fyftera mifleads 
the ableft men, and renders them ridiculous in the eyes of 
pofterity, more enlightened, and lefs ftaves to prejudice. I 
ft]all {how that azot does not pafs through the tides of tubes, 
and that phlogifton does not pafs through crucibles. The 
experiments which Prieftley made to prove that the air pafles 
through earthen retorts, does not prove what he pretended 
to prove. He faw the retorts fmoke on the outfide, but the 
water, as he imagines, did not pafs through : the exterior 
part of the earthen retort only attracted the water of the at- 
mofphere. 

As I propofe, in a particular work on azot, to give a detail 
of the numerous experiments I have made to afcertain its 
nature, I fhall confine myfelf at prefent to a general view of 
them, as well as of the refults which I think myfelf autho- 
riled to deduce from them. I think, then, that I may Safely 
aflcrt, that azotic gas is obtained : 

i. When water is boiled in an earthen retort unodazed in 

* Anfangfgriin.de der aniiphlogijlifchen cbemis, fecdnd edition, p. S9, 90* 

t Schiele 'von lift und feuer, edition ot Leonhardi, p. 4?,. 
the 



On the conjlituent Parts of Azot, 33 g 

the infide, and when the fleam is made to pafs through a 

tube of glafs or any other fubftance. 

3. When water is boiled in a glafs retort which contains 

argil or alumine, and the lleam is made to pals through a 

tube of glafs or of any other fubftance. 

3. When common water is boiled in a glafs retort, and 

the fleam is made to pafs through an earthen tube. 

4* When common water is boiled m a glafs retort, and 

the fleam is made to pafs through a glafs tube which con¬ 
tains argil or alumine. 

5. When an earthen tube, filled with water, is inclofed 

iu a larger one of glafs, with fand between them; and the 

tube of glafs in another of iron, with fand between them, in 

the like manner, and the whole is expofed to the fire *. 

6. When water is boiled in a glafs retort containing lime, 

and the fleam of it is made to pafs through a tube of glafs 

or of any other fubflaitce. 

7* When water is boiled in a glafs retort containing 

pounded quartz or filex, and the fleam is made to pafs 

through a tube of glafs or of any other fubftance. 

8. The firfl experiment will equally fucceed when the 

earthen retort is covered on the outjide with a metallic 
glazing, , 

9. I he third experiment will alfo fucceed when the earthen 

tube is covered on the outfde with a metallic glazing. 

10. The fourth experiment will fucceed, when, infiead of 

argil, the tube is filled with lime or pounded quartz. 

Only fteam of water, but no azotic gas, is obtained : 

1. When water is boiled in a glafs retort, and the vapour 

is made to pafs through tubes of glafs or porcelain. 

2. When water is boiled in an earthen retort covered" on 

the infide with a metallic glazing, and the fleam is made to 

pafs through tubes of glafs or porcelain. 

3. When water is boiled in a glafs retort filled with pound¬ 

ed glafs, and the fleam is made to pafs through tubes of glafs 

or porcelain. 
* 

* This is one of PrieftJev's experiments, which I have not repeated. 

See his Experiments and Obfervations on different Kinds of Air. Bir¬ 

mingham £790, Voh II, p. 41S. 
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General Remarks. 

To obtain azotic gas in the greateft quantity, the water 

mu ft be evaporated very (lowly, and over a very gentle fire; 

and care mu ft be taken not to increafe the fire too much. 

In every experiment of this kind, without exception, it 

may be obferved, that when the lad drop of water is evapo¬ 

rating the azotic gas ccales to be produced, though the fire 

be continued. 

Refults of the Experiments. 

Such are the faffs and plain ftatement of the experiments, 

independent of all fyftem, of all explanation, and of all the¬ 

ory. It thence refults: 
I. That Mefifrs. Wiegleb and Goettling were right in fay¬ 

ing that water was converted into azotic gas by the a&ion of 

fire. 
That they were wrong in maintaining that this change 

always takes place, and under all circumfances, when the 

(team of the water is brought into contact with bodies 

brought to ignition in the fire. 
3. That Mr. Wiegleb has not proved what he aflerts, viz. 

that the converfon of water into gas is owing to a mere addi¬ 

tion of caloric, and that water forms the bate of all the gafes. 

4. That the Dutch chemifts were wrong in advancing 

that the converfon of water into azotic gas never took place 

in any cafe whatever; and that the gas obtained arofe from 

atmofpheriQ air which had paffed through the retorts and 

the tubes. 
5. That there are certain circumfanees under which water 

is converted into azotic gas, and others where it is not; and 

that it is eafv to reconcile the oppofite parties. 

The'change of water into azotic gas by the aff ion of ca¬ 

loric and of earths being afeertained, the queftion was, to find 

a folution of this problem. The manner in which I'explain 

it is as follows:—l have obferved, as well as Ingenhouz, 

Von Humboldt, and Van Mons, that moift earths are en¬ 

dowed with the property of absorbing the oxygen of the at- 

niofphere at the common temperature. Befides, I have ob¬ 

ferved a circnmftance, not mentioned by You Humboldt, 
* ■ g that 
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that they abforb oxygen in lefs time, and in greater quantity, 

when they are heated. I found, by other experiments, that 

earths take the fame oxygen from the water; but that, for 

this purpofe, a temperature higher than that of the atmo¬ 

sphere is required. Argil, argillaceous earth, or alumine, is 

that which takes up oxygen with the greateft avidity, and at 

a temperature far below that of boiling watery lime requires 

a higher temperature, and does not charge itfelf fo much 

with oxygen ; flex, before it abforbs oxygen, muft be brought 

to a hate of ignition in the fire, but afterwards it takes it up. 

very rapidly. Baked argil unites itfelf alfo with oxygen, 

but it requires a higher temperature. Glazed argil does not 

abforb oxygen, the glazing being made of metallic glafs, 

which has no adtion on oxygen. 
J O 

Having made thefe observations, I did not find it difficult 

to explain the phenomena of the converfion of water into 

azotic gas. Recollecting the hypothecs which M. Mayer 

had ventured to hart, a few years ago, on the nature of azotic 

gas, by fuppofing that it was a compound of oxygen and 

hydrogen, water converted into a gas *, 1 conceived a fimilar 

idea refpecting it. As M. Mayer gave his hypothecs merely 

as an idea thrown out at hazard, and as he fupported it with 

no chemical experiment whatever, I propofed to Supply what 

he had left undone. Admitting this hypothefis, and reflect¬ 

ing on the lingular property which earths have of absorbing 

the oxygen of water, I explained, without difficulty, the ex¬ 

periments above mentioned. They are the refult of a double 

affinity. The oxygen of the Water unites itfelf in part to the 

earth, which is converted into an earthy oxvd ; the remainder 

of the oxygen in union with the hydrogen combines with 

the caloric, and forms azotic gas; confequently, azot is zuaJef 

deprived of a part of its oxygen. 

This aflertion is fuppported by various experiments: but 

I lhall confine myfelf to a few only, and fh all reServe the re it 

to be mentioned in a Second memoir, after I have repeated 

them. 
1. Provide porcelain tabes, and try them by tranfmitting 

through them the fleam of boiling water, which will pais in 

* Grcn’s Journal der Ph/:k% Yah V. p. 3S1. 
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vapour without the lead particle of gas except the air coru 

taiued in the retort. After you have afcertained in this man¬ 

ner that the water is not changed into gas in thefe tubes, to 

prevent the objections of thofe who imagine that the external 

air paftes through the tubes, fill one of them with filings of 

tin and put it into the fire, which you muff take care to keep 

up. Then make the {team of water to pafs through it. In 

the pneumatic apparatus you will obtain azotic gas mixed 

with oxygen gas. The tin is changed into an oxyd. This 

experiment, which was made by M. Von Hauch, may be 

ealily explained from my principles. The tin takes from the 

water only a part of the oxygen it contains; the reft remains 

in union with the hydrogen, and forms azot. 

2, By tranfmitting the fteam of water over lead, in the 

fame manner as in the preceding experiment, you will ob¬ 

tain, according to M. Von Hauch, the fame refult, At the 

commencement of the operation the oxyd of the lead paftes 

under the bell with the gas and the fleam of the water, and 

the metal then appears under the form of a very fine powder. 

The azotic gas obtained is in proportion to the oxygen gas 
almoft as 64 to 3d, 

3, By tranfmitting, in the fame manner, the fteam of 

water through a tube filled with antimony, you obtain a 

mixture of azotic gas and oxygen gas. There will be 89 parts 
of the former, and 11 of the latter. 

4, A porcelain tube was filled with black oxyd of man- 

ganefe, and the tube expofed to a very ftrong heat for more 

than two hours, until the oxyd had entirely ceafed to furnifh 

oxygen gas. The fteam of water was then made to pafs over 

this oxyd deprived of the greater part of its oxygen. At firft, 

oxygen gas pretty pure was obtained, and then azotic gas. 

This experiment of M. Von Hauch is very inflruClive. The 

Tnanganefe evidently abforbed, firft the hydrogen^ and then 
a part or the oxygen of the water. 

5, The fteam of water was made to pafs through the fame 

tube, filled with the fame manganefe which had ferved for 

the fourth experiment. Azotic gas was obtained; and the 

hre being continued for three hours, the difengagement of 

toe azotic gas continued as long as the fteam of the water 
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^vas made to pafs. When no more fleam was tranfmitted? 
the difengagement of the azot ceafed 5 but it recommenced 

as foon as the water was again boiled, and new fleam began 
to pafs over the manganefe, This experiment was repeated 

fix days fucceffively, each day for three hotirs, and always 

with tli'e fame fuccefs. When the operation was ended, the 

manganefe was found cemented to the porcelain tube in fuch 
a manner that it could not be feparated. 

6. Dr. Pearfon analyfmg water by an electric fpark, aU 

vVays obtained azotic gas, befides the two gafes of which 
water is compofcd, 

7. The fame gentleman burning* in a tube hermetically 

fealed, a mixture of oxygen and hydrogen gas by means of 

an electric fpark, obtained water and azotic gas. ^ 

8. Dr. Prieftley obierveu, that oxygen gas which had re« 

mained in corita& for fome time with the pureft diflilled 

water was 111 part changed into azotic gas. I have proved 

this obfcrvation, and I found 0.1 of azotic gas in the oxygen 
yas. 
w ' 

9. A mixture of hydrogen gas and nitrous gas, which re¬ 

mains foi fome time in contact with water, no longer burns, 

and is found changed into atmofpheric air • which I explain 

by fuppoling that the hydrogen combines itfelf with a part 

of the oxygen of the nitrous gas, or of the water, and is con¬ 

verted into azotic gas. This experiment, which was made 
by Mr. Link, with me did not fucceed. 

jo. Dr. Prieftley found that hydrogen gas, which he had 

kept for a long time in contact with water, was entirely 

changed into azotic gas*. This experiment does not al¬ 

ways fucceed. It fuCceeded four times with Prieftley. It 

is, no doubt, necelTary that the water fhould contain oxygen* 

11. In burning a mixture of eleven cubic inches of hy¬ 

drogen gas and one inch of oxygen gas, azotic gas is ob¬ 

tained. This experiment was made by M. Yelin, but with 
me did not fucceed. 

13. When the fleam of water is made to pafs through a 

gun-barrel which ha6 been before employed federal times for 

the fame kind of experiments, and has been entirely oxydated 

* See Pritftley’s woik before quoted, Vol, I. p, 7.30. 

in 
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inthe mfide, no hydrogen gas is obtained, but azotic-gas* 

as the iron is no longer able to take up any df the oxygen 

prefen'ted to it by the water. This is an experiment of 

M. Ye!in, and was confirmed to me by ,M. Mayer* 
13. An experiment made by* Mr. Lam pa dins appears to 

me to prove, in a very fatisfablory manner, the prefenee of 

oxygen in azotic gas. He fufed arfenic in the purcfl azotic 

gas prepared by the combuilipn of phofphorus. The metal 

was fublimated, and at the end of the experiment it was 

found that it had been in part converted into oxyd of.arfenic. 

14. In the combuftion of two gafes to produce water, 

when the quantity of hydrogen is too great* nitric acid is 

obtained. ' 

15. The following experiment, deferibed by Scheele, ap¬ 

pears to me a new proof that azot is nothing but oxvdated 

hydrogen. The following' are the words of this celebrated 

chemilt *:—“ I filled a bladder with air obtained from iron 

filing's difiolved in the vitriolic acid, and inhaled this air. 

Having inspired it twenty times, I found mvfelf obliged to 

defift. Having recovered a little, I exfpired, as far as'poffihfe, 

all the air -contained in my lung's, and then again refpireds 

the inllammable air. After ten infpirations I could infpire 

no more. The air, on being examined, was no longer in- 

hammable; but, however, did not render turbid lime water. 

In a word, it was corrupted air, (azotic gas}.” It may be 

perceived that ,in this experiment the pure hydrogen gas 

combined itfelf in the lungs with the oxygen gas, which 

remained after the preceding infpirations of atmoipheric air, 
and formed there azotic gas. 

16. For another experiment, which appears to me to cor¬ 

roborate my opinion rdpc&ing the nature of azotic gas, we 

arc indebted to Mr. Henry, of Maucheftcr. It was repeated 

by him feveral times, and always with the fame fucccfsf. 

Has explanation of tins phenomenon, which is very different 

from mine, becaufe he believes azot to be a fun pie body, 

nicy he found in the work below quoted. His experiment 

i* as Ipllows :—In a bent tube of 'glafs he mixed, in a mer- 
\ 

* /7ok lift und f'lur'y p. 136. 

f Sclv-rer $ si!gem(.uves 'Journal :Lr Ckctnic\ Vol. I. y, 9. 
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curial pneumatic apparatus, 94*5 meafures of carbonated hy¬ 

drogen gas, and 107*5 meafures of very pure oxygen gas (ob¬ 

tained from the oxygenated muriat of potafh). This mixture, 

forming 202 meafures, was reduced, by an eleftric explofion 

made to pafs through it, to 128*5 meafures, and then, by 

lime-water, to 54*0; a folution of the fulphat of potafh 

diminifhed the remainder to 23 meafures. In this experi¬ 

ment, therefore, 23 meafures of azotic gas were produced by 

an ele£tric explofion, the oxygen uniting itfelf to the hy¬ 
drogen. 

17. Of all the known bodies, zinc, if I am not miftaken, 

is that which unites eafieft with oxygen; it takes it from al- 

moft all other bodies, and this renders it exceedingly proper 

for enabling us to difcover the fmalleft quantities of oxygen. 

It was by means of zinc in particular that I was able to fe~ 

parate the oxygen of the muriatic acid from its bafe: I em¬ 

ployed it alfo to make the lateft analyfis of ammonia. If filings 

of zinc be mixed in a retort with concentrated liquid am¬ 

monia, the retort being made to communicate with a pneu¬ 

matic apparatus; and if it be kept in digeftion for feveral 

days, taking care not to increafe.the fire too much, the am¬ 

monia will be decompofed. In the retort you will obtain 

oxyd of zinc, and under the pneumatic apparatus hydrogen 

gas in confiderable quantity, mixed with a final! portion of 

ammoniacal gas and azotic gas not decompofed. It is eafy 

to prove that it is not the water with which the ammonia 

has been diluted that could furnifh the hydrogen gas ob¬ 

tained, becaufe the hydrogen is obtained in too large quan¬ 

tity, and the azot irr too frnall, to leave any doubt in regard 

to the decompofition of the latter. 

Such are the experiments from which we may, I think, 

conclude that azot is a compound of hydrogen and oxygen. 

In a fecond memoir I fhall make known feveral other expe¬ 

riments no lefs decifive, but which require tq be repeated be¬ 

fore they can be fubmitted to the examination of the able 

and accurate ehemifts to whom this p&per is addrefled. Azot, 

then, if I am not miftaken, being a body compounded of hy¬ 

drogen and oxygen, it thence follows, that the atinofphere is 

\'Qht VI» Yy ‘ not. 
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not, as hitherto believed, a mixture of oxygen gas and azotic 

gas, but rather a mixture of oxygen gas and hydrogen, and, 

if I may be allowed the expreffion, water in the form of gas. 

When by chemical experiments, which very improperly have 

been called eudiometric, the oxygen is feparated from the hy¬ 

drogen, this feparation never can be effected entirely or com¬ 

pletely : a part of the oxygen remains united to the hydrogen, 

and forms that chemical combination which we call azot, and 

which we obtain by the above experiments. Oxygen, fo in- 

difpenfably neceflary for fupporting the life of orgatiifed be¬ 

ings, is, by its combination with hydrogen, converted into 

azot, which not only is unfit for maintaining life, but is a 

real poifon, on account of the affinity it has for oxygen, and 

the avidity with which it takes it from organifed bodies. 

Oxygen has fo great an affinity for hydrogen, when both 

are found mixed in the atmofphere, that it is very difficult to 

feparate them entirely : for this reafon, the analyfis of azot 

has been attended with great trouble. When charcoal, ful- 

phur, a taper, and metajs, ceafe to burn in atmofpheric air, 

and when animals gxpire in it, it ftill contains a pretty large 

portion of oxygen. Phofphorus burns in it exceedingly well, 

and for a very long time; and even when phofphorus ceafes 

to bum there always remains a fmall quantity of oxygen 

united to the hydrogen; that is to fay, there flill remains 

azot. Atmofpheric air, however, as I have feveral times ob- 

ferved, may be deprived of almoft all its oxygen, and the 

analyfis of it may be rendered almoft complete, by heating 

phofphorus in it for fome time. Phofphorated hydrogen gas 

will then be obtained by the converfion of a part of the azot 

into hydrogen. 

It refults from thefe experiments, that eudiometry, fuch as 

it exifts at prefent, is founded on erroneous principles. The 

azot obtained by thefe experiments being always a produ6l 

of the operation, and not having previoufly exifted under the 

form oi azot in the air fubje£led to examination, Von Hum¬ 

boldt, who is fond of drawing general conclufions from indi¬ 

vidual fa6ts, feems to have been deceived when he aflerts, 

that garths might be employed to determine the quantity of 

azot. 
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&zol coritlined in atmofpheric air. Earths do riot indicate 

the azot contained in atmofpheric air 3 they convert that air 

into azot. 

Cultivated earth beirig in contaft with the atmofphere 

abforbs its oxygen and forms azot. In the polar regions,* 

and On the fummits of the Alps, where the earth is always 

covered with fndw, the atmofpheric air contains a greater 

quantity of oxygen than in the fouthern countries or in the 

plains, as the fnow prevents the air from coming in contact 

with the earth. 

Since the coriftitiient parts of azot are now known, we » 

might write a new theofy of the art of making faltpetre. 

The Annates de Chimie * contain fome very valuable ob- 

fervations on this fubjedt; for example, the following:—> 

S£ The earth taken up from deep fubterraneous places well 

fecured from the light, fuch as cellars, requires only to be 

expofed to the air a few days to produce abundance of falt- 

petre. It is Worthy of obfervation, that fuch earth does not 

furnifh an atom of nitrat when taken from the damp and 

obfcure places where it was formed, and that it is only by 

the combination or eombuftion of the azot of the earth by 

the oxygen of the atmofphere that this fait is produced.'* 

The explanation given of this interefting phenomenon in the 

fame work is a proof how far we were fropa the truth be¬ 

fore the nature of azot was better known. 

As lime abforbs oxygen with avidity, we fee the reafon of 

the infalubrity of apartments the walls of which have been 

recently whitened. 

The following bodies are combinations of hydrogen with 

oxygen in different proportions: azot, the gafeous oxyd of 

azot, nitrous gas, the nitrous acid, the nitric acid, the mu¬ 

riatic acid, the oxygenated muriatic acid, the nitro-muriatic 

acid, water, atmofpheric air* ammonia. I hope to be able 

foon to prove that to this lift we ought to add potafh, foda* 

and fulphur. Phofphorus appears to me to be hydrogen in 

the pureft (late with which we are acquainted with it 3 but 

this I am far from being able to prove. In regard to the 

* Vol- XX. p. 313. t Page 314. 
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analyfis of fixed alkalies, it has been effected completely* 

As I do not intend to enlarge on this fubje£t in the prefent 

memoir, I {hall only mention one of thofe experiments 

which are conclufive. When alkali is fufed with filex for 

the purpofe of making glafs, you analyfe the alkali. The 

hydrogen efcapes under the form of a gas, and the oxygen 

combines itfelf with the fikx, glafs being nothing elfe but 

an oxyd of {ilex. Too much oxygen, however, mud not 

enter into the compofition, as it would render it lefs tranfpa- 

rent: this is the reafon why glafs-makers add fubftances 

greedy of oxygen, as manganefe. 

Having communicated to M. Mayer the refult of my ex¬ 

periments, by which I fo evidently confirmed an idea thrown 

out by him at hazard, and of which he has the merit of 

being the author, this learned philofopher fent me a fhorfc 

memoir, of which the following is an extract:—cc I am in¬ 

clined to believe,” fays he, “ with Mr. De Luc, that the 

evaporation of water, fuch as effected by nature on a large 

fcale, is a real converfion of water into air. It is indeed true, 

that we have never yet been able in our laboratories to convert 

water into air by evaporation; but the reafon of this is, that 

we are unacquainted with the part which both light and 

electricity perform in evaporation in general. It appears to 

me probable, however, that the ponderable parts of atmo- 

fpheric air, that is to fay, oxygen and azot, have no other 

fource than from the water with which the furface of our 

globe is covered. The very fmall quantity of oxygen gas 

which vegetables exhale by the influence of the folar light, 

is far from being able to make good the enormous confump- 

tion of oxygen which daily takes place in our atmofphere fo 

many different ways: but by fuppofing, according to this the¬ 

ory, that ioo grains of water are converted by the fecret procefs 

of nature into ioo grains of atmofpheric air, that is to fay, into 

a chemical mixture of oxygen and hydroge^ we may find, by 

a very fimple calculation, in what proportion the oxygen^and 

hydrogen combine to form the azot which we find in the at¬ 

mofphere. We muff, however, keep in view, that what we 

call azot is not always of the fame nature, and that there is 

confiderabla 
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£(3riliderabie variation in the proportions of its conflituenl 
principles *. 

u I &ab cab the water W, the oxygen O, the hydrogen H, 

the ponderable part of atmofpheric air L, and the ponderable 
part of azotic gas S. 

Then 100 W = 85 O 4- 15 H. 

“ But a cubic inch of atmofpheric air is a mixture of 

t cubic inch of oxygen gas and 4 cubic inches of azotic gas 5 
therefore, 

1 L = i-O + |S. 

(( One inch of atmofpheric air weighs 0*46 grains, one of 

oxygen gas 0*51 grains, and one of azotic gas 0-44 grains 5 
eonfequently, 

0*46 L= 21LLO + | 0*44 S. 

1-84 L = 0-51 O 4- 1-33 S. 

184 L = 51 O 4- 132 S. 

100 L = 27-8 O 4- 73*2 S. 

(e Azotic gas being a compound of oxygen and hydrogen, 

S = x O 4- y H $ therefore, 

100 L = (27*8 4- 72*2 x) O 4- IVIy H. 

“ But nature converts 100 grains of water into 100 grains 

of atmofpheric air; confequently, 

100 W = 100 L; then, 

37*8 4- 72*2 x = 85 * 

72^7 = 15 

“ Therefore x = 0*79, and y — 0*21 nearly. 

S = 079 O 4- o*2i H, or xoo S = 79 O 4- 21 H. 

fc That is to fay, 100 grains of azotic gas are compofed 

of 79 grains of oxygen and 21 grains of hydrogen.” 

Having applied this ingenious mode of calculation, em¬ 

ployed by M. Mayer, to the other oxyds of hydrogen, I had 

the following; refult: 

If N be the nitric acid, we know by experiment that 

100 N = 79*5 O 4” 20*5 S. 

* This is a very important point, to which M. Mayer has dire&ed our 

attention. It will be neceffary to make a great number of very accurate 

experiments to determine the different degrees of the oxydation of hydro¬ 

gen, and to diftinguilh the different gafes hitherto comprehended under 

the general name of axotic gas* 
Now, 
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Now, inftead of S let us fubftitute its value found by tli£ 

preceding calculation, and we {hall have 

ioo N — 79*5 0 + zof (0*79 O -f o‘%i H) = 95T O 

4- 4*3 H nearly; 

100 Grains of nitric acid contain, therefore, nearly 96 

grains of oxygen and 4 grains of Hydrogen. 

The fame mode of calculation gave me alfo the following 

yeful ts: 

100 Parts of ammonia — 63*72 oxygen 4- 36*38 hyd; 

100 Parts azot = ^9*0 oxygen + 2i*o hydrogen. . 

Ioo Parts of atmofpheric air = 84*67 oxyg. 4- 13*33 hyd. 

100 Parts of water = 85*66 oxygen + 14*34 hydrogen. 

100 Parts of the gafeous oxyd of azot = 86*77 oxygen 4- 

13*23 hydrogen. 

ioo Parts of nitrous gas — 93*28 oxygen + 6*72 hyd. 

too Parts of the nitrous acid = 94*33 oxyg. -p 5*67 hyd. 

ioo Parts of the nitric acid — 95*70 oxyg. -f 4*30 hyd. 

» May not oxygen and hydrogen be the two elements of 

which all bodies in nature are eompofed ? To me this feems 

not at all improbable. It feems probabk*, alfo, that the hea¬ 

vier a body, the more it contains oxygen in a concentrated 

Hate, and deprived of caloric; and that, on the other hand, 

the more a body contains hydrogen, the lighter it ought to 

be. But thefe are merely hypothefes, which muft be con¬ 

tinued or refuted by future experiments. 

It is feldom as {imple bodies, but rather as compounds iri 

different proportions, that the two confiituent principles of azot 

enter into the combination of bodies. Carbon or the oxyd of 

the diamond is found in many bodies, and the diamond in 

none with which we are acquainted. We obtain carbon in 

our chemical decompofitions, and not diamond. We do not 

even know the diamond or diamontie (adamantine) acid, 

though we know very well the carbonic acid. No ehemift 

will think of faying that we exhale diamond in refpiration, 

but carbon. The diamond, perhaps, is not even a fimple 

body; in all probability it contains Hill oxygen; for all trans¬ 

parent bodies, if I am not mifiaken, contain more or lefs of 

it. Thus, azot as well as carbon enters into feveral combina* 

lions as azot, as a double principle, which gives bodies very 

different 
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different properties from thofe they would have were they 

combined with the two Ample principles of which azot is 

compofed. Azot, as a conftituent principle of bodies, is not 

hydrogen and oxygen, but azot; in the fame manner as foap 

u-> not oil and alkali, but foap. Of this obfervation we ought 
never to lofe fight. 

In feveral experiments I have obferved that fulphur often 

exhibits a yellow or yellowifh orange colour. We ffiall fel- 

dom be deceived if we fufped the exiftence of fulphur in all 

bodies which exhibit that colour. Bodies which contain 

carbon are black, brown, or violet. Azot announces itfelf 

by a green colour: hunted plants, which vegetate Sheltered 

horn the air and light, are white, and contain very little azot: 

if expofed to thefe two agents for fame days, they atfume a 

green colour, and the proportion of azot in their composition 

is much more confiderable. When nitrat of potafli is fufed 

in a glafs retort, and the oxygen gas is difengaged from it, one 

may obferve at the end of the operation, when the azot is 

formed, that is to fay, when the oxygen has a greater affinity 

to the hydrogen than to the caloric, that the green colour 

appears, and the difengagement of oxygen gas ceafes entirely. 

But what requires the attention of all philofophers is, that 

when water is expofed to the fun the light decompofes it, 

and difengages the oxygen in a large quantity. The hydrogen 

then retains the laft portions of the oxygen; azot is formed, 

and announces itfelf by its green colour; the water is more 

and more decompofed; more of the oxygen (which I have 

demonftrated to be the principle of life and irritability in or- 

ganifed nature) becomes fixed; and this azot, produced from 

water by means of the fun, is an organif'ed body, the con¬ 

ferva fontinalis; a plant which lives, expands, and perpe¬ 

tuates its fpecies. Thefe are the boundaries at which the 

philofopher ought to flop; it is here that he ought to admire 

and refpedt the fecrets of Nature, without knowing whether 

he will ever be allowed to penetrate the veil by wffiich they 

are' hid. What is certain, and what I have allured myfelf of 

by a great number of experiments, with which I have been 

occupied every fummer for more than twelve years, is, that 

$he influence of the folar light is abfolutely neceflary for this 

5 4 # converfion 
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conversion of water into a plant or organifed azot. No de* 

gree of heat can fupply its place; and this ftngle experiment 

might be fufficient to convince every unprejudiced reafoner, 

that heat and light are two fubftances entirely different. I 

am furprifed that this green matter of Prieftlev, this fontw 

nalis, Should not have been more attended to by chemifts. 

It is the moft wonderful fubftance exifting; the moft lingular 

body in nature. Nothing can be more abfurd than what 

has been advanced by Prieflley. To reafon as he does, is to 

reafon like a child. This celebrated man, whofe name will 

live as long as the fciences are cultivated, has made moft 

important difcoveries. I admire his fagacity, but I am forry 

to fee in all his wrorks that he is rather an experimenter than 

a philofopher. While he difplays to us with one hand the 

aftoniftiing fecrets of Nature, he keeps the other always ready 

to clofe our eyes, left we fhould ftiow a defire of penetrating 

further than he cboofes us to extend our view. He has given 

us a ftriking inftance of his unwillingnefs to allow us to fee 

the wonders of Nature, except through his facerdotal glafs, 

in the difpute which he had with Dr. Ingenhouz refpeHing 

the green matter in queftion. Ingenhouz, an enlightened 

naturalift, having defcribed a great number of experiments 

refpeHtng this fiogujar fubftance, which are worthy the at¬ 

tention of every thinking being, adds : £f The water itfelf, or 

fome fubftance in the water, is, in my opinion, converted 

into this kind of vegetation. It is a real transmutation, which 

may appear incomprehenftble to the philofopher, but which, 

at bottom, is not more extraordinary than the change of grafs 

and other vegetables into greafe in the bodies of graminivo¬ 

rous animals, and the change of the aqueous juice of the 

olive into oil.” 

Water is changed into a plant: fuch is the fa6i. There 

Ingenhouz ftops. He fays, I have no comprehenfion of the 

caufe. This is the language of a philofopher. Prieftley, on 

the other hand, is fcandaliled at this language; and he afks 

Dr. Ingenhouz, if he is not afhamed to attempt to revive the 

long ago refuted do&rine of fpontaneous generation *. He 

(peaks 

Prieftley fays that the theory of fpontaneous generation is a do&rine 

f 1 long 
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fpeaks to him alrhoft in the fame manner as the inquifitor tQ 

Galileo when he endeavoured to prove to that immortal man 

that the fun moved round the earth. Prieftley then gives us 

his own theory on the- produ£ion of organifed azot. The 

feeds of this plants he fays, float every where; in the air, on 

the earth, on the fea, on the Alps, in the plains., under the 

poles and the equator, in fummer and winter, and in all 

leafons, and are received into the water, where they germi¬ 

nate : but organifed azot is produced in bottles well corked* 

Dr. Ingenhouz has eVen proved, that by filling a bottle with 

well water, and inverting it in a bafon filled with water, or*, 

ganifed azot is formed in large quantities. Prieftley, who 

could not maintain, without fuppofing an intelligence fupe- 

nor to the pretended feeds of this plant, that they had come 

through the water on purpofe to fettle in this bottle prepared 

for them, extricates himfelf from his difficulty by making 

them pafs through the glafs by imperceptible fifth res*. Such 

Jong ago refuted. The following are his own words : “ confidering how 

long the dodnne of equivocal or fpontaneous generation has been exploded'* 

A philofopher ought never to make ufe of fuch an expreiiion. There is 

no refuted opinion to which we may not recur, and again examine. Phi* 

iofophy acknowledges no authority which can profcribe it from admitting, 

or forbid it to examine. There are many other opinions, long ago refuted, 

to which we ought (till to recur j for example, that of the tranfmutation of 

metals. What chemift at prefent will dare to deny the poffibility of it ? 

The change of one metal into another ought to appear lefs difficult than 

the converlion of the fweeteft body (fugar) into the foureft (oxalic acid)} 

than the change of the hardeft body (the diamond) into the fofteft (car¬ 

bonic acid gas); than the change of the molt tranfparent (the diamond^) 

into the molt opake (charcoal). In the 19th century the tranfmutation of 

metals will be generally known and praflifed. Every chemift, every artilt 

will make gold ; kitchen utenfils will be of fiiver, and even gold, which 

will contribute more than any thing elfe to prolong life, poifoned at pre¬ 

fent by the oxyds of copper, lead, and iron, which we daily fwallow with 

our food. There will then be no other riches than natural riches; the 

produ£lions of the foil: artificial riches, fuch as gold, fiiver, and paper 

money, will vanifh in the hands of thole who have accumulated them 

What a revolution in fociety ! Every enlightened chemift, however, will 

agree with me, that this revolution is not only probable, but at no great 
diftance.—Note of the Author, 

* Through fome unperceived fra&ure, Vol. Ill, p. 294. The feeds of 

this plant infinuate themlelves kito veiTels of water through the ftnaUeft 
apertures, p. 308, 

Vo*,. VI. I Zz ' 
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is the method which mankind have always employed wh&i 

they did not choofe to fee what was only too evident. It is 

thus that phlogifton has been made to pafs through crucibles, 

and azot through tubes and retorts. 
I {hall here obferve, that to make thefe experiments fuc- 

cecd^ it is abfolutely neceffary that the water {hould contain 

gas in foliation, either oxygen gas of carbonic acid gas. The 

more gas it contains, the fooner organifed azot will be formed 

in it. 
It is much to bewifhed that chemifts would examine with 

attention what changes earths undergo by the oxygen which 

they abforb by decompofmg the fteam of water. I have no 

doubt that fuch an examination would lead to very important 

difcoveries. Thefe ideas I fubmit to the knowledge and cri- 

ticifm of the illuftrious French chemifts the editors of the 

Annales de Chimie, the fathers of the fcience; by them it 

was created. Before them, chemiftry was only a fhapelefs 

mafs of fadls, ill arranged and ftill worfe explained. 

IX. Method of detecting the Prefence of Sulphur and ArJ'enic 

in Ore, and of accurately determining the Quantity. Bj> 

B. G. Sage, Director of the firjl School of Mines. 

A H E tor refaction or roafting of a mineral difengageS 

and decompofes the arfenic and fulphur it contains: but the 

earth of the metal is calcined, and lays hold of a portion of 

the acid and the water; which increafes its weight, fo that 

no juft eftimate can be formed of the proportions of fulphur 

and arfenic which the mineral contains. Beftdes, thefe two 

fubftances burn fimultaneoufly: tor re fact Lon, therefore, is not 

fufficient to afford any precifton. 

The diftillation of two parts of the vitriolic acid with one 

of the pulverifed mineral, which contains fulphur and arfenic 

combined with metallic fubftances, furnifties the means of 

determining with precifton the quantity of fulphur and arfenic 

they contain. There firft paftes over fulphureous acid, which 

ariies from the deeompofition of the metallic part *, and of 

the 

* The author here ufes the term metallifateur, on which he has the 

following 
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the vitriolic acid; the fulphur is difengaged of a citrine co¬ 

lour, and the arfenic under the form of a white calx. The 

calcined metal'ic vitriol remains in the retort. By this pro- 

cefs I obtained from fulphurous and arfenical cobalt ore. 

White calx of arfenic - 36 

Citrine-coloured fulphur - !5 

51 
Thefe fub(lances ferved to mineralife the cobalt, to give it 

the property of efflorefcing into vitriol of cobalt in a moift 

place. This fait is foluble in water; and in this it differs 

from the lilac-coloured arfenical efflorefcence of cobalt. 

Having treated in the fame manner ore of nickel *, there 

paffed over fulphurous acid, citrine-coloured fulphur, and 

white calx of of arfenic : there remained in the retort green 

calx of nickel in part vitriolated. The fulphurous and arfe¬ 

nical ore of nickel which I employed had no matrix, and 

was covered with an efflorefcence of a dirty green colour: 

its internal tiffue was gray inclining to red. It produced per 

quintal. 
Sulphur 3 

Arfenic - - 2Z 

Nickel - 75 

X. Experiments and Obfervations on Shell and Bone. By 

Charles Hatchett, Efq. F.R.S. 

[Concluded from Page 29.] 

Jl HE bones of fiffi, fuch as thofe of the falmon, macka- 

rd, brill, and fkate, afforded phofphat of lime; and the only 

difference was, that the bones of thefe fiffi appeared in gene¬ 

ral to contain more of the cartilaginous fubffance relative to 

following note:—“ Le metallifateur eft congenere des huiles, des graiffes ; 

c’eft le me me acidum puifque fatnre de phlogiftique et combine avec myinx 

d’eau ; c’eft le meme acide qui eft combine avec les terrcs metalliques, qui 

forme les fels qu’on nomme chaux metalliques.’’ 

* The cuprum niccoli of the French. Niccolum IValter n. This cele¬ 

brated mineralogift fays, “ Whence the mineral nickel acquired its name is 

uncertain. Nickel, perhaps, fignifies the fame thing as fpurious or falfe.’' 

7 % 2 * 
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the phofphat of lime than is commonly found in the bones 

of quadrupeds, &c. 
The different bones alfo of the fame fifh were various in 

this refpeft; and the bones about the head of the fkate only 

differed from cartilage by containing a moderate proportion 

of phofphat of lime. 
It is at prefent believed, that phofphat, with fome fulphat 

of lime, conftitutes the whole of the oflifying fubftance ; and 

perhaps the formation of bone from cartilage depends only 

on the phofphat of lime; but whether this is the cafe or not, 

it is fit that I fhould notice a third fubftance, which con- 

flan tly occurred in the courfe of my experiments. 

When human bones or teeth, as well as thofe of qua¬ 

drupeds and fifh, whether recent or calcined, were expofed 

to the a&ion of acids, an effervefcence, although at times 

but feeble, was produced. This circumftance at firft I did 

not particularly notice ; but the following experiments ex¬ 

cited my attention: 
After the phofphat of lime had been precipitated from the 

folutions of various teeth and bones by pure ammonia, I 

obferved that a fecond precipitate, much fmaller in quantity, 

was obtained by the addition of carbonat of ammonia. This 

fecond precipitate diffolved in acids with much effervefcence, 

during which carbonic acid was difengaged, and felenite was 

formed by adding fulphuric acid. Moreover the folution of 

this precipitate did not contain any phofphoric acid; nor did 

the liquor, from which the precipitate had been feparated, 

afford any trace of it. 
This precipitate was therefore carbonat of lime ; but I ftill 

was not certain that it exifted as fuch in the teeth and bones. 

Although regular and comparative analyfes of the bones of 

different animals have not hitherto been made, yet by the 

experiments of Meffrs. Gahn, Scheele, Macquer, Fourcroy, 

Berniard, and the Marquis de Bullion, it has been proved 

that phofphat of lime is the principal offifying fubftance of 

bones in general, and that this is accompanied by a fmall 

proportion of faline fubftances, and by fulphat of lime. 

I was therefore defirOus to afcertain whether the carbonat 

of lime, which I had obtained by the above-mentioned ex¬ 

periment^ 
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periments, had been produced from the fulphat of lime de- 

eompoled by the alkaline precipitant, or whether the greater 

part had not exifted in the bones in the ft ate of carbonat. 

Each of the folutions in nitric acid afforded a precipi¬ 

tate with nitrat of barytes; but the quantity of fulphuric acid 

thus feparated appeared by far too fmall to be capable of fa- 

turating the whole of the carbonat of lime obtained from an 

equal quantity of the folution. To prove, therefore, the pre¬ 

fence of the carbonic acid, and the confequent formation of 

carbonat of lime, portions of the various teeth and bones 

were immerfed at feparate times in muriatic acid; and the 

gas produced was received in lime-wTater. by which it was 

fpeedily abforbed, and a proportionate quantity of carbonat 
of lime was obtained. 

Although it appears that the principal effedts during edi¬ 

fication are produced by the phofphat of lime, yet we here 

fee that not only fome fulphat, but alfo fome carbonat of lime 

enters the compofition of bones ; and it is not a little curious 

to obferve, that as the carbonat of lime exceeds in quantity 

the phofphat of lime in cruftaceous marine animals and in the 

egg-fhells of birds, fo in bones it is vice verfa. It is poffible, 

when many accurate comparative analyfesof bones have been 

made, that fome may be found compofed only of phofphat of 

lime; and that thus fliells containing only carbonat of lime, 

and bones containing only phofphat of lime, will form the 

two extremities of the chain. 

I fhall now make a few remarks on the enamel of teeth. 

When a tooth, coated with enamel, is immerfed in diluted 

nitric or muriatic acid, a feeble effervefcence takes place, and 

the enamel is completely diffolved; fo alfo is the bony part; 

but the cartilage of that part is left, retaining the fhape of the 

tooth. Or if a tooth, in which the enamel is intermixed 

with the bony fubftance, is plunged in the acid, the enamel 

and the bony part are diffolved in the fame manner as be¬ 

fore ; that is to fay, the enamel is completely taken up by 

the acid, while the tooth, like other bones, remains in a 

pulpy or cartilaginous ftate, having been deprived of the 

offifying fubftance. Confequently, thofe parts which were 

filled or penetrated by lines of enamel are diminifhed in 

proportion 
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proportion to the thieknefs of the enamel which has been, 

thus duibived ; but little or no diminution is obferved in the 

tooth *. 

Mr. Hunter has noticed this; and, fpeaking of enamel, 

fays, ££ when foaked in a gentle acid, there appears no griftly 

or flefhy part with which the earthy part had been incorpo¬ 
rated f.” 

Now when the difference, which has been lately hated 

between porcellaneous fliell and mother-of-pearl, is confi- 

dered, it is not poffible to avoid the comparing of thefe to 

enamel and tooth. 

When porcellaneous fliell, whole or in powder, is expofed 

to the adtion of acids, it is completely diffolved without 

leaving any refiduum. 

Enamel is alfo completely diffolved in the like manner. 

Porcellaneous {hell and enamel when burned emit little 

or no fmoke, nor fcarcely any fmell of burned horn or car¬ 
tilage. 

Their figure, after having been expofed to fire, is not ma¬ 

terially changed, except by cracking in fome parts; their 

external glofs partly remains, and their colour at moft be¬ 

comes gray, very different from what happens to mother-of- 

pearl or tooth. In their fradture they have a fibrous texture; 

and, in fhort, the only effential difference between them ap¬ 

pears to be, that porcellaneous {hell confifts of carbonat of 

lime, and enamel of phofphat of lime, each being cemented 
by a final! portion of gluten. 

In like manner, if the effedfs produced by fire and acid 

menftma, on fhells compofed of mother-of-pearl, and on 

the fubftance of teeth and bone, are compared, a great fimi- 

larity will be found; for, when expofed to a red heat, 

ift, They fmoke much, and emit a fmell of burned car. 
tilage of horn. 

2dly, They become of a dark gray, or black colour. 

' I have alfo obferved, that when rafpings of enamel are put into di¬ 

luted nitric or muriatic acid, they are diffolved without any apparent re¬ 

fiduum; but when rafpings of tooth or bone are thus treated, portions of 
membrane or cartilage remain correfponding to the fze of the rafpings. 

t Natural Hiftory of the Human Teeth, p. 35. 
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. 3<%, The animal coal thus formed is of different incinera- 
iion. 

4thIy> They retain much of their original figure, but the 
membranaceous fhells are fubjedt to exfoliate*. 

5thly, Thefe fubftances, (pearl, mother-of-pearl, tooth, and 

bone,) when immerfed in certain acids, part with their har¬ 

dening or offifying fubftances, and then remain in the hate 
of membrane or cartilage. 

O 

6thly, When previoufly burned, and afterwards diffolved 
m acids, a quantity of animal coal is leparated, according to 

the proportion of the gelatinous, membranaceous, or carti¬ 

laginous fubfiance, and according to the duration of the red 
heat. 

And laflly, the acid folutions of thefe fubftances, by proper 

precipitants, afford carbonat of lime in the one cafe, and phof- 

phat of lime principally in the other. In a proportion relative 

to the membrane or cartilage with which, or on which, the 
one or the other had been mixed or depofited. 

As porcellaneous fliell principally differs from mother-of- 

pearl only by a relative proportion between the carbonat of 

lime and the gluten, or membrane; in like manner the ena¬ 

mel appears only to be different from tooth or bone by being 

deftitute of cartilage, and by being principally formed of phof- 
phat of lime Cemented by gluten. 

d he difference in the latter cafe feems to explain why the 

bones and teeth of animals fed on madder become red, when 

at the fame time the like colour is not communicated to the 

enamel • for it appears probable that the cartilages, which 

form the original ftru&ure of the teeth and bones, become 

the channel by which the tingeing principle is communicated 
and diffufed. 

Thefe comparative experiments prove that there is a great 

approximation in the nature of porcellaneous fhell and the 

enamel of teeth, and alfo in that of mother-of-pearl and 

bone; and it a fliell fhould be found compofed of mother- 

of-pearl, coated by the porcellaneous fubftance, it will re- 

femble a tooth coated by the enamel, with the difference of 
carbonat being fubftituted for phofphat of lime. 

This is a natural consequence arifing from their tfructure. 

f' , 5 Some 
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Some experiments on cartilaginous fubftances (which t 

intended to have inferted in this paper, but which I am 

prevented from doing, as they are not as yet fufficiently ad- 

vanced) have in a great meafure convinced me, that mem¬ 

branes and cartilages (whether deftined to become bones by 

a natural procefs, as in young animals, or whether they be-* 

come fuch by morbid offification, as often happens in thofe 

which are aged) do not contain the oflifying fubliance, or 

phofphat of lime, as a conftituent principle. I mean by 

this, that I believe the portion of phofphat of lime, found in 

cartilaginous and homy fubftances, to be limply mixed as an 

extraneous matter; and that, when it is abfent, membrane, 

cartilage, and horn, are mod perfect and complete. 

The frequent prefence of phofphat of lime in cartilaginous 

fubftances, is not a proof of its being one of their conftituent 

principles, but only that it has become deposited and mixed 

with them in proportion to the tendency they may have to 

form modifications of bone, or according to their vicinity 

with fuch membranes or cartilages as are liable to fuch a 

change. If horns are examined, few, I believe, will be found 

to contain phofphat of lime in fuch a proportion as to be 

confidered an effential ingredient. I would not be under- 

ftood to fpeak here of fuch as ftag or buck-horn, for that 

has every chemical character of bone, with fome excels of 

cartilage; but I allude to thofe in which the fubftance of th$ 

horn is diltin&ly feparate from the bone, and which, like a 

fheath, covers a bony protuberance which iflues from the 

os frontis of certain animals*. 

Horns of this nature, fuch as thofe of the ox, the ram, 

and the chamois, alfo tortoife-fhell, afford, after diftillation 

and incineration, fo very fmall a refiduum, of which only a 

fmall part is phofphat of lime, that this latter can fcareely be 
regarded as a necedary ingredient. 

By fome experiments made on 500 grains of the horn of 

the ox, I obtained, after a long continued heat, only 1,50 

grains of refiduum ; and of this lefs than half proved to be 
phofphat of lime. 

* Nature feems here to have made an. analyfis, or reparation of horn 
from bone, 

- Grains 
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$8 Grains of the horn of the chamois afforded only 0,5a 

of re fid a am ; and 500 grains of tortoife-fhell yielded not 

more than 0,25 of a grain, of which lefs than half was 

phofphat of lime. 

Now, it mutt be evident that fo very fmall a quantity can¬ 

not influence the nature of the fubttances which afforded it j 

and the fame may be faid of fynovia, 480 grains of which 

did not yield more than one grain of phofphat of lime. 

This fubftance is undoubtedly various in its proportions 

in all thefe and other animal fubttances, arifing, probably* 

from the age and habit of the animal which has produced 

them; but I believe that I may at leaft venture to place 

iome confidence in the foregoing experiments, as feverai 

others, made fince the above was written, have tended to 

confirm them *. 

In the courfe of making the experiments which have been 

related, I examined the foffil bones of Gibraltar, as well as 

fome gloffopetrse, or (bark’s teeth. The latter afforded phof¬ 

phat and carbonat of lime; but the earbonat of lime was 

vifibly owing principally to the matter of the calcareous 

ttrata whi/fli had inclofed thefe teeth, and which had infinu- 

ated itfelf into thefe cavities, left by the decompofition of the 

original cartilaginous fubftancC. 
SD D 

The bones of the Gibraltar rock alfo confift principally of 

lime, and the cavities have been partly filled by the carbonat 

of lime which cements them together. 

Foffil bones refemble bones which by combuftion have 

been deprived of their cartilaginous part; for they retain the 

figure of the original bone withotit being bone in reality, as 

* Thefe experiments were repeated on bladders, which I chofe in pre¬ 

ference to any other membrane, as not being liable to oihfkation, and 

therefore likely to contain very little or no phofphat of lime. 250 grains 

of dry hog's bladder, after incineration, left a refiduum, the weight of 

which did not exceed i^oth of a grain. This was diffqlved in diluted 

nitric acid ; and upon adding pure ammonia, fome faint traces of phof¬ 

phat of lime were obferved. Now, as 250 grains of bladder did not afford 

more than i-50th of a grafti of refiduum, of which only a part confided 

of phofphat of lime, there is much reafon to regard this experiment as ai\ 

additional proof that the phofphat of lime is not an elfential ingredient of 

membrane. 

YoiVI, 3 A OXJC 
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one of the molt effential parts has been taken away. Now 

ftieh fofill or burned bones can no more be regarded as 

bone, than charcoal can be confidered as the vegetable of 

which it retains the figure and fibrous ftruddure. 

Bones which keep their figure after combuftion referable 

charcoal made from vegetables replete with fibre; and car¬ 

tilaginous bones which lofe their fhape by the fame caufe 

may be compared to fuceulent plants, which are reduced in 

bulk and fhape in a fimilar manner. 

From thefe Iaft experiments I much queftion if bodies 

confifting of phofphat of lime, like bones, have concurred 

materially to form ftrata of limeftone or chalk; for it appears 

to be improbable that phofphat is converted into carbonat of 

lime after thefe bodies have become extraneous foffils. 

The deftruddion or decompofition of the cartilaginous parts 

of teeth and bones in a foflil hate muff have been the work 

of a very long period of time, unlefs accelerated by the addion 

of fonie mineral principle; for, after having, in the ufual 

manner, fteeped in muriatic acid the os humeri of a man 

brought from Hythe in Kent, and faid to have been taken 

from a Saxon tomb, I found the remaining cartilage nearly 

as complete as that of a recent bone. The difficult deftruc- 

tibility of fubftances of a fomewhat fimilar nature appears 

alio from the piercing implements formed of horn, which 

are not unfrequently found in excavations of high antiquity. 

XT Description op an Air and a Water-Vault employed M 

equalize the difeharge op' Air into a Blajl-Furnace. By 

Mr. David Mushet. ) 

.f IG. i. (Plate XI.) reprefents a vertical feddion of the ele¬ 

vation of an air-vault 60 feet long and 30 feet wide, confifting 

of four arches of regularly progreffive fizes. This building is 

generally conftrudded under the bridgehoufe, where the ma¬ 

terials are daily collected for filling the furnace. AB, repre¬ 

fents the acclivity to the furnace top. The fpace betwixt 

the arch-tops and the level of the floor is filled with mate¬ 

rials as denfe as can be procured. The walls of the under 

part 
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part are three feet thick;, befides a lining of brick and planter 
from. 18 inches to two feet. Still further precautions are 
neceffary, and alternate layers of pitch and flout paper are 
requifite to prevent the efcape of the compreffed air. C, a 
view of the arched funnel which conveys the air from the 
cylinder to the vault. Large iron pipes with a well fitted 
door are preferable, and lefs apt to emit air. D,. an end view 
of the pipe by which the blaft is carried to the furnace. 

Fig. 2. is a horizontal fedlion of Fig. 1. at the dotted line 
ab, reprefenting the width of the crofs arches, which are 
thrown in each partition to preferve an eafv communication 
betwixt the vaults. D, is a fedlion of the firfl range of pipes, 
meant to condudl the air to the furnace. In like manner 
pipes may be taken off from any part of the vault for the dif¬ 
ferent purpofes of blowing furnaces, fineries, hollow fires, &c. 

Fig. 3. reprefents a vertical longitudinal feel ion of what is 
generally called the water-vault. The walls of this building- 
may be eredled to the height of eight or nine feet, their 
thicknefs fimilar to thofe of the air-vault. A brick lining, 
and even puddling with clay betwixt it and the flone build¬ 
ing, is neceffary to prevent the water from oozing by the 
accumulated preffure. A, is an end view of the horizontal 
range of pipes which conveys the blafl from the blowing cy¬ 
linder to the inverted cheft. BBB, the range which conducts 
the air to the interior of the inverted cheit, and conveys it 
to the furnaces, proceeding along the extremities of the co¬ 
lumns broken off at BB. C, an inverted cheft made of wood, 
iron, or even of well-hewn flags fet on end and tightly ce¬ 
mented, is 54 feet within in length, 18 feet wide, and 12 feet 
high. The dimenfions, however, vary at different works. 
When the cheft is made of wood or iron, it is generally 
bolted by means of a flange to the logs on which it is fup- 
ported, left the great preffure of air fliould overcome the gra¬ 
vitation of the pheft, and difplace it. DD, view of the centre 
log, and ends of the crofs logs, on which the cheft is laid, 
Thefe fhould meafure 18 inches in height, fo as that the 
mouth of the cheft may be that diftance from the furfacp of 
the floor, and the water allowed to retreat from the interior 
of the cheft with the leaft poflible obftru&ion. EE, the out- 

3 A z fide 
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fide walls of the building. FF, the brick-work, made 

perfe&ly water tight. The dotted line G, reprefents the 

furface of the water when at reft. Let the depth of the 

water, outfide and infide of the cheft, be eftimated at four 

feet. When the engine is at work, fhcrnld the preflure of 

the air have forced the water down to the dotted line H, 

3^ feet diftant from the line G, and only fix inches from the 

mouth of the cheft, it follows, that the water mutt have rifen 

in the outer building, or cheft, 3*- feet above G, and have 

its higheft furface nearly at reft at I. In this cafe the ftrength 

of theblaft is reckoned equal to feven feet of water, or nearly 

fix inches of mercury. The fpace betwixt the cheft and out- 

fide building is three feet. When the engine is at reft, and 

the water has aflumed its level, the quantity of water within 

the cheft fbould be equal to that without. 

Fig. 4. is a ground plan of Fig. 3. The crofs logs on 

which the ciftern is fupported are dotted within, but drawn 

full in the fpace betwixt the flange of the cheft and outer 

building. The breadth of the flange-tops of the binding 

bolts, and thicknefs of the metal of the cheft, are alfo drawn. 

The letters bear a reference to thofe in No. 3. 

NEW PUBLICATIONS. 

The Chemical Poehet-Bool, or Memoranda Chemica; ar~ 

ranged in a Compendium of Chemiflry according to the 

latejl Difcoveries, &?c. By James Parkinson. Sy- 

monds; Murray and Highley, &c. 230 Pages: i^mo. 

Price 5 s. 

On a plan of general arrangement, nearly fimilar to 

thofe of Fourcroy and Cbaptal, Mr. Parkinfon has brought 

together, in this little volume, almoft all the principles, faffs, 

affirmations and theories of modern chemiftry. If we could 

be content with an aflemblage of fadts, not wrought into re¬ 

gular fyftem, nor prefented in continuous compofition, few 

late chemical publications would deferve to be preferred to 

this one. In forming it, the compiler has laid under con- 

: ' ■ tribution 
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tribution every recent work from which any chemical glean¬ 

ings could be gathered. His induttry deferves praile, and 

his book cannot fail to be ufeful in no mean degree; though 

we fear that in a few cafes he has admitted fadts of uncertain 

authenticity, and theories not fufticiently fupported. 

An BJfay on the Theory and Practice of Bleaching, tSc. By 

William Higgins, M.R,LA. London: Vernor 

, and Hood, 1799. 71 Pages: 8vo. Price as. 

Sci ence is truly beneficial only in its application to the 

ufes of life. But for tbefe ufes, we fiiould little value all the 

improvements of modern chcmiftry. There exiks not, how¬ 

ever, in any language, a treatife in which art and icience are 

brought into alliance more happily than in that which is 

now before us. It was published at the requek of the Right 

Hon. Mr. Fofier and the Right Hon. Mr. Corry of the 

Irifh Houfe of Commons. It is intended for the perufal 

and inkruetion of adlual bleachers. It explains the nature 

of flax, as being coloured by a refin that, intimately pervades 

all its fibres. It explains in detail the practices of the old 

method of bleaching, which difcharo;ed the weaver’s dreflincr 

by keeping in water; then, for a courfe of many weeks, 

applied alternate expofure to the open air, and keeping or 

boiling in alkaline lixivia, to bring all cloths of flax to perfedl 

whitenefs. It relates the manner of the applications of oxy¬ 

genated muriatic acid in oxy-muriat of lime to abbreviate 

and perfedf the bleaching procefs. It laflly propofes, as the 

cheapek and bek of all modes of bleaching, the alternate ufe 

of keeps of oxy-muriat of lime, and keeps of fulphuret of 

lime, which in the courfe of ten days will bring green linen 

to a hate of pure whitenefs. We earnehly recommend this 

treatife to general attention. 

Tranfadions of the Royal Society of Edinburgh, Vol. V\ 

Part I. for 1799. 

This Part contains the following papers: 

I. Invekigation of certain theorems relating to the figure 

of the earth. By Mr. Playfair. 

II. Account of certain phenomena obferved in the air- 

vault 
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vault of the furnaces of the Devon iron-works; together with 

fome pra&ical remarks on the management of blaft-furnaces. 

By Mr. Roebuck. (See the prefent number of the Philofo- 

phicai Magazine, p. 324.) 

III. Experiments on whinftone and lava. By Sir James 

Hail, Bart. 

IV. A chemical analyfis of three fpecies of whinftone 

and two of lava. By Dr. Robert Kennedy. 

V. A new method of refolving cubic equations. By James 

Ivory, Efq. 

INTELLIGENCE, 

ANI> 

MISCELLANEOUS ARTICLES. 

LEARNED SOCIETIES. 
/ 

ROYAL SOCIETY OF LONDON. 

SlNCE our laft report, feveral interefting papers by 

Dr. Herfchel, on the fubjeCt of his late difcovery refpeCt- 

ing heat and light, have been read. Doctor Herfchel, pur- 

fuing his late difcovery of what he calls the invifible heat¬ 

making ravs of the fun, has inveftigated, and experimentally 

proved, that heat is occafioned by rays emanating from can* 

dent fubftances; and that thefe rays have a power of heating 

bodies, and are fubjefil to the laws of reflection and of refrac¬ 

tion. The DoCtor divides heat into fix clafl’es; three of 

which are folar, and three terreftrial. Qn account of the 

fimilarity between the former and the latter, he reduces his 

fubjeCt to three general heads. He treats in his firft divifion 

of the heat of the fun and of terreftrial flame ; in the fecond, 

of the heat of prifmatic rays and of red-hot iron; and in the 

third divifion, of the invifible heat-making rays of the fun, 

and of terreftrial invifible or dark heat in general. 

7 Papers- 
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Papers on the following fubjedts have alfo been read: 

An account of an earthquake felt in the vale of Conway, 

between Conway and Llanrwft, on tiie 12th of March lali. 
By J. Lloyd, Efq. 

Experiments on pfatina. By Win. Bingley, Efq, aflay- 
mafter of the Mint. 

A poflfcript by Mr. Howard to his paper on fulminating 

oxyd of mercury, containing an account of fome experiments 

made with it at Woolwich; from which it appears, that i oz. 

bur ft a fhell which would have required 7 oz. of gunpowder j 

and that half the charge, of oxyd ufually employed of gun¬ 

powder would burft any piece of ordnance. A remarkable 

property of this preparation is, that when fired with gun¬ 
powder the latter does not deflagrate. 

A paper, by S. Schroeter, on the planet Mercury. From 

his obfervations it appears, that its mountains bear the fame 

proportion to its diameter as thofe of Venus and the Moon 

do to theirs, and that the higheft mountains are in its fouthern 

hemifphere; alio, that its rotation on its axis is performed in 
feventy-four hours. 

PHILGMATIC SOCIETY OF PARIS. 

C. Jurine read lately a memoir on the monoculus cajlor. 

Under this name the author includes the monoculi of which 

Muller very improperly formed three fpecies, viz. the yy- 

clopr, c&ruleus, ruhens, and lacinulatus. The cacruleus is 

nothing elfe, indeed, than an old female of the ruhens; and the 

charadfer of the lacinulatus confifts merely in foreign appen¬ 

dages, or a kind of infufion animals which often adhere to 

this ?nonoculus. C. Jurine haying fucceffively reduced feveral 

of thefe infers to a ftate of afphyxy by means of a few drops 

of fpirits thrown into the water which contained them, and 

having revived them by adding new pure water, obferved, 

that it is not the heart but the inteftinal canal which re¬ 

tains longeft its irritability, and refumes it the fooneft. The 

female carries her eggs not in two clufters, like the greater 

part of the other cyelops, but in a large bag, which has a 

little refemblance to the tail of the beaver. It is from this 

circumftance that the author gives to the above fpecies the 

name 
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name of cajlor, Tiie right antenna of tnc male has a bulge 

hv means ol which he lays hold of the tnreads that terminate 

the tail of the female to force her to copulate. When the 

two fexes copulate, they are in an oppofite direction. 

C. Cuvier read a note on the foffil tapirs of France. The 

author announced, that there are dug up in l ranee the bones 

of two kinds of tapirs; one of the fize of the common tapir, 

which is no longer found alive in America, and the other of a 

fize equal to that of the hippopotamus, and of which living 

individuals no where exift. Both thele kinds, like the common 

tapir, have teeth (grinders) the fummit of which is marked 

with two or three tranfverfal eminences or ridges that become 

blunted with age. Among the animals known at prefent, there 

is none but the lamantin which participates in this character 

with the taoir. The want of incilive and canine teeth, how- 
I 

ever, and the form of the jaw-bones of the lamantin, by no 

means permit them to be confounded with thofe of the tapir* 

The author has feen two confiderable portions of the lower 

jaw of the former, or fmali ipecies, in the cabinet of C. Dree^ 

They were found on the laft declivities of the Black Mountain, 

near the village of life!, in the department of Herault, in a 

bed of coarfe gravel. They have no fenfible difference from 

the analogous parts of the common tapir. In regard to the 

large fpecies, the author knows of four fpecimens: I. An 

extreme grinder found in a ravine near Vienne, in Dauphmy, 

and deferibed and illuftrated by a figure in the Journal da 

Phyjique for February 1773 : 2. A confiderable portion of a 

grinder found by C. Gilet-Laumont at Saint-Lary, in Com- 

minge : 3. The germ of a grinder ydthout roots, preferved 111 

the National Mufeum of Natural Hiftory: and 4* The two 

halves of a lower jaw, containing each five grinders, but 

broken at both ends, and confequently without the incifores 

or canine teeth, and without any determinate form. It may 

be eafily feen that four of thefe grinders have tranfverfal emi¬ 

nences, as thofe of the tapir; and that the one before is 

alone flat at the top, and without any protuberance. It is 

probable that the animal was not full grown, fince it wanted 

the extreme grinder with three protuberances, and that the 

one next to it had not been ufed. From the fize of thefe 
teeth 
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teeth it evidently appears, that the animal to which they be¬ 

longed mull in bulk have been equal at lead: to the hippo¬ 

potamus, or perhaps to the elephant. It is not known where 

thefe two portions of the jaw were found; they are in part 
incrufted with fand. 

C. Lafteyrie, who is now travelling through the north of 

Europe, has addreffed a letter to the Society on the intro¬ 

duction of the fine-woolled breed of fheep into the cold coun¬ 

tries. Near Leyden and Haarlem, in Holland, he obferved 

that the climate, though damp, does not prevent the breed 

of the Spanifh fheep from thriving. He faw the fourth ge¬ 

neration of thefe animals, bred in the country, which had as 

fine Wool as the Spanifh fheep, though both the foil and the 

climate were in appearance very unfavourable to the conftitu- 

tion of thefe animals. In another letter he fays he found the 

fame fuccefs in Denmark and Sweden, and even in the moll: 

northern parts of thefe two countries, where that breed have 

exifted for many years. He mentions in particular, that the 

Danifh government, two years ago, fent for three hundred 

Spanifh fheep, only one of which has died in the courfe of 

that time notwithftanding the fevere cold of the laft winter. 

In the annual fitting on the 10th of January C. Sylvefler 

made a report of the labours of the Society during the year. 

At the fame time 

- C. Lacroix read the eulogy of Borda, and C. Coquebert 

that of Bloch. 

BRITISH MINF.RALOHICAL SOCIETY. 

This Society has juft circulated the following notice of its 

proceedings: 

“ It is now fome months fince public notiee was given of 

the inftitution of the Britifli Mineralogical Society; one of 

the principal objeCts of which is, the gratuitous analyfis of 

fuch of our native minerals as may be fent to the Society b^ 

mine-owners, or other perfons who are interefted in the in¬ 

quiry. The Society’s firft meetings were neceflarily much 

occupied in eftablifhing arrangements for the moft efte&ual 

attainment of its own defigns and thofe of its correfpondents. 

Both thefe ohje&s have, we truft, been fatisfa&orily provided 

Yol. VI, 3 B for; 
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for; arid the number of fpecimens fent to the Society lb. 

analyfis, evince at the fame time the utility of the feheme 

and the public confidence. 

“’The Society con fills of a competent number of members 

in the habitual pra&ice of chemical operations, each of whom 

undertakes an* analyfis in rotation, (aidfled, in cafes of pecu¬ 

liar intricacy, by a feledc committee,) the refult of which, 

after general approbation, is tranfmitted by the fecretary to 

the perfon who fent the fpecimen. Since, however, feveral 

of our correfpondents, from inadvertence, have not complied 

with the conditions mentioned in the circular letter of the 

Society, we here repeat them, with the addition of fome 

others, and beg to have it underflood that no analyfis will be 

undertaken where thefe are not complied with : 

“ i. The whole of each fpecimen muff be at leaf! four 

pounds weight, and in as few pieces as poffible. The perfon 

who fends the fpecimens, if more than one, fhould break a 

fmall piece from each, taking care to referve and mark them 

with the fame numbers as thofe that he fends to the Society • 

becaufe, in the analyfis returned to him, the different fpeci- 

niens will be diftinguifhed by their numbers : the fafeft way 

of marking each will be to write the number on a flip of 

paper, and fix it on the fpecimen with gum-water. Every* 

piece muft be wrapped in paper, and packed in a box with 

faw-d-uft, addreffed (carriage paid) to Mr. W. H. Pepys, 
Poultry, London. 

“ 2. A paper muff accompany the fpecimens, flaring their 
provincial names ; the name of the parifli and county where 

they are found; the depth of the mine or quarry where they 

are procured; the general extent and bearing of the vein or 

ftratum towards the points of the compafs; and the method of 

procuring them, whether by blaftmg or by the pick-axe, &c. 

ie 3. The Society alfo requefts, that the metallic ores which 

may be fent them for analyfis may be accompanied with fpe¬ 

cimens of the gangue or matrix in which they are found, and 

of the fuperincumbent flrata, with their refpedlive depths and 

provincial appellations, according to the following form*: 

The blanks, and parts printed in Italics, to be occupied by their 

proper defcription. ' ^ 

\ . i( Specimen 
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u Specimen No. i, called by the miners [feel-grained 

potter's lead ore] found at [ ] mine, in the parifh of 

( ] county of [ ] ; [40] fathoms below the 

lurface, in a [regular vein from 2 to 24 inches acrofs] lying 

[iV. IV and S. E.] rifing* to the [N. IV.], procured by 

[hlajling]. The ore found mixed with [black-jack fpecimen 

No. 2, and fpar No. 3,] in a [fate-rock]. Depth of flrata 

cut through in finking the mine, [foil 1 foot’, gravel $feet, 

iVo. 4; rock 30 fathoms, Nos. 5 and 6; jhale 2 fathoms, 

^°’ 7 5 fate-rock 7 fathoms, No. 8.] 

u The Members of the Britifh Mineralogical Society have 

in view, befides the above, another objeCt of perhaps dill 

greater general importance. In common with all other in¬ 

quirers into this mofl interefting department of natural hif- 

tory, they have regretted the formidable obftacles to collect¬ 

ing accurate information in the mining diftriCts, originating 

from the vague and peculiar terms in ufe among the miners, 

and from the different ideas annexed to the lame terms iri 

different parts of the country. They feel the impoffibility of 

introducing a fcientific nomenclature into the mines and col¬ 

lieries, and in confequence have arranged correfpondences in 

various parts for the purpofe of collecting materials towards a 

general explanatory dictionary of all the mining terms made 

ufe of in the Britilh iflands. The fuccefs of this plan, it is 

obvious, depends effentially on the public concurrence; its 

advantage cannot be called in queftion, and therefore the 

Society requefis with confidence the affiltance of thofe gen¬ 

tlemen who, from their local fituation, or other circum- 

ftances, are able to further its execution, and are willing 

that the whole fcience of mineralogy fiiould be cleared from 

that confufion and myftery in which it has been enveloped. 

Befides lifis and explanations of technical terms, the Society 

wi(lies to be furnifhed with fpecimens of fuch minerals as 

have received any names in the mines and collieries: with¬ 

out the pofifefiion of fpecimens it will be impoffible to iden¬ 

tify the fubflances fo as to affign them their proper fcien¬ 

tific appellations; and thefe being depofited in the cabinet 

of the Society, will form a conftant record and authority, to 

which the mod liberal accefs will at all times be allowed. 

3^4 “ The 
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iC The confcioufnefs of contributing in their fphere to the 

public good, and to the improvement of a favourite branch 

of natural fcience, is the foie remuneration which the Mem¬ 

bers of the Society look forward to; and they will eftcem 

the time and expenfe employed in the analyfis of minerals 

amply repaid, if thofe whom they have thus ferved will exert 

their perfonal activity and influence among their workmen, 

in furthering the execution of the above defign, by the com¬ 

munication of illuflrative fpecimens and explanatory lifts of 

technical terms. 

“ It is the intention of the Society to aflociate as corre- 

fponding Members a fele6l number of fuch perfons, com¬ 

petently {killed in mineralogy, as may be zealous to aflift: its 

views; and that proprietors of mines, who have it much in 

their power to furnifli fuch fa&s and fpecimens as are of 

principal importance to the Society, {hall be confidered as 

eligible to the clafs of correfponding Members; all of whom, 

though they are to be fubjedt to no pecuniary contribution, 

{hall be allowed free accefs to the meetings and to the 
cabinet. ” 

GALVANISM. 

Mr. Carlifle has lately made fome interefting experiments 

which prove the identity of the ele&ric and galvanic fluid. 

A number of plates of filver (fay, 40 or 50 crowns or half- 

crowns) piled alternately with plates of zinc, with pieces of 

wetted pafteboard between each to complete the galvanic 

chain, will not only give an ele&ric {hock to the perfon who 

touches the top and bottom of the feries, but continue to 

give an uninterrupted ftream of the ele&ric fluid, which 

being palled through water, decompofes it completely. If 

gold, filver, or platina wire be employed to carry the ele&ric 

matter into and from the water, both oxygen and hydrogen 

are liberated; but if oxydable metals are employed, hydrogen 
only. 

INDEX 
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Absorption, nourifhment applied by the (kin, 95. 
Acid, a new one difcovered in fmut of wheat, 90. 
Affinities, remarks on chemical, 185. 
Air, effefts, &c. of, in the blafl-furnace, 60, 113. 
Air-vaults, account of thofe employed in iron-works, 324, 362. 
Ammoniure of cobalt, Brugnatelli on the, 227. 
Amnios, on that of a woman and of a cow, 279. 
Amoreux on fpiders, and their fuppofed poifon, 74, 122. 
Analyfis of lapis lazuli, 318. 
Anatomical preparations, new method of preferving, 278, 
Anatomy, notices refpedling, 187, 304, 
Animal electricity, obfervations refpedling, 250, 
-f curious experiment in, 372: 
Animal phyfology, obfervations refpe£ling, 306. 
Animals, method of preferving, by means of ether, 205. 
Antipathy, remarkable inftance of, 73. 
Antiquities, notices refpedfing, 286. 
Arc of the meridian, meafured from Dunkirk to Barcelona, 128^ 
Ardent J'pints, on the diftillation of, from carrots, 12. 
Arfenic and fulpbur, to feparate from ores, 354. 
AJlhma, oxygen gas a cure for, 82. 
AJlronomy, Lalande’s hiftory of, for 1799, 30, 104. 
- ■ , notices refpefting, 127. 
-—Height of the mountains in Mercury, 367. 
Atmofphere, on thofe of the planets, 166, 
Atmofpheric air, on the different degrees of purity of, 246, 
Azot, on the decompofition of, 152, 216, 335, 

Barometer, obfervations refpe&ing the variations of, 147, 
Barruel on elafticity, 51, 
Beddoes, (Dr.) letter to the editor from, 189. 
Biography, 80, 180. 
Birds, method of preferving, by means of ether, 207* 
——, on the flight and vifion of, 280. 
Black, oak bark fubftituted for galls in dyeing, 179. 
Blackburne’s, (Dr.) theory of caloric, light, and colour?* 334. 
Blafl-furnace, on the comprefiion, &c. of air for the, 60, 113, 

3247 362* 
Bloch, (Dr.) fome account of, 80. 

3 B 3 * Bloody 
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Bloody how retained in its proper cavities, 308. 
Bone and Shell, Hatchett’s experiments on, 21, 355.. 
Bones, on the proper mode of boiling, 192. 
——, engrafted on thofe of living animals, 308. 
Borneo, defcription of the ifland of, 193. 
Botany, obfervations relating to, 93, 187, 302. 
Brain, chara&eriftic differences of, in different animals, 303, 
Brer a (Profeffor) on the plica polonica, 2 24. 
Britijh Mineralogical Society, proceedings of the, 369. 
Brugnatelll on the oxyd, ammoniure, and acid of cobalt, 227* 

Caloric, on the npn-condu&ibilitv of, by fluids, 243. 
Caloric, light, and colours, Dr. Blackburne’s theory of, 334. 
Caout-chouc, experiments with, 14, 154. 
Carlifle's late experiment in galvanifm, 372. 
Cartwright's remedy for putrid difeafes, 56. 
Celebes, defcription of the ifland of, and its gold mines, 289. 
Chaptal's method of preferving birds and animals, 205. 
Chemical affinities, remarks on, 185. 
Child, one'found in a favage ftate, 92. 
Clutterbuck on difeafes arifing from poifon oflead, 119, 
Cobalt, on the oxyd, ammoniure, and acid of, 227.. 
Cochineal produced in the Jar din des Plantes at Paris, 91. 
Coins, difeovery of fome ancient, 286. 
Combvjlion of the human body, occafloned by immoderate ufe of 

ardent fpirits, 132. 
Comet, refpedding the, feen 7th Auguft 1799, 130. 
Conferva fontinalis, on the prochuffion of the, 312. 
Contagious difeafes, not produced by infefts, 309. 
Cooking, an economical method of, 192. 
Corn for feed, an effectual preparation of, 10. 
Cette's meteorological axioms, 146. 
Conv-pock, letter from Dr. De Carro, of Vienna, refpe&ing, 191. 
Cupelling, fand recommended to be ufed in, 280. 

Date-trees, curious method of fecundating, 309. 
Deaths, 96. 
Devon iron-works, phenomena obferyed in the air-vaults, 324, 
Diamond, experiments on the, 84. 
Difcoveries, curfory view of late, in fcience, 127, 132, 304. 
Difeafes, yeft a cure for putrid, 56. 
•-, contagious, not produced by infers, 309. 
Dijlillation of ardent fpirit from carrots, 12. 
--, account of fome curious improvements in, 70, 
Dyeing, experiments with prufliats in, 4. 

, on the ufe of oak bark in, 179. 

"Earth, difeovery of a new Ample, 287. 
Egg, anatomy of the, 306. 
Euijhc-gum Vine, account of the, 14, 154. 

Eiajlic'ity, 

1 
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EJaflicity, Barruel’s memoir on, 51. 
FJaJlicity, refearches refpe&ing the caufe of, 243, 244, 
Elefloral Academy at Erfurt, proceedings of the, 282. 
Electric fluid the fame as the galvanic, 372. 
--matter, opinion on the nature of, 285. 
Electricity, meteorological axioms refpe&ing, l$o. 

..■ propagated in vacuo, 246. 
Elk, obfervations on the, 42. 
Ether employed as a remedy for gout, rheumatifm, &c. 314, 
--, method of preparing, 316. 

Filtering apparatus, defeription of Collier’s improved, 240. 
Fijb, propofal to naturalize marine fifti in frelh water, 90. 
Fiflhes, light a component part of all marine, 84. 
FoJJil tapirs, remarks on, 368. 
French meafures, brief account of the new, 128. 
*-National Injlitute, tranfa&ions of the, 84, 184, 273. 
Fulminating oxyd of mercury, experiments with, 367. 

Galvanic fluid the fame as the ele&ric, 372. 
Galvanfm, obfervations refpeCting, 230. 
Gafcous oxyd of azot, notices refpe&ing, 95, 189. 
Geology, obfervations relating to, 187. 
Germination, experiments, &c. refpeding, 283, 285, 3 JO. 

Girtanner (Dr.) on the analyfis of azot, 1 52, 215, 335. 
Gold mines, account of thofe at Celebes or Macaffar, 28$. 
Gout, effe&s of ether employed with fri&ion in the, 314. 
Gum elaflic, experiments with, 14, I 54. 
Guyton's analyfis of lapis lazuli, 316. 

Harmony, remarks on, 284. 
Hatchett's experiments and obfervations on (hell and bone, 21, 355* 
Hauffmann's reflections on prufflats, 4. 
Heat and light, important difeovery refpeCting, 192, 286, 366, 
. , light, and colours, Dr. Blackburne’s theory of, 334. 
Herfchel's (Dr.) difeovery refpeCting heat and light, 192, 286,366. 
Human body, on the fpontaneous combuftion of, Tgi. 
Humboldt's expedition to South America, 94. 
Hunter and Hornby, (Drs.). diftillation of fpirits from carrots, 12,. 

Hydrophobia, on the various remedies recommended for, 251. 

Idiots fometimes reftored to reafon by kind treatment, 309. 

Infefls, obfervations on, 88, 367. 
Iron-works, defeription of air-vaults ufed at fome, 3 24* 
Jeffrey, (Dr.) extracts from his memorial on Scotch diftiflery, 16r. 
Jerboa, or two footed rat, Angular conformation of the feet, 277. 

Lair on the fpontaneous combuftion of the human body, 132. 
Lalande's hiftory of aftronomy for 1799, 30, 104. 
Lapis lazuli, Guyton on the colouring matter of, 278, 316. 

e Lead, 
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head, on the cure of affe&ions arifing from poifon of, 119, 
Learned Societies, proceedings of, 84, 90, 183, 273, 282, 366. 
Leaves of trees, bell feafon for colledting for ufe, 314. 
Light a component part of all marine fifties, 84. 
.-and heat, important difeovery refpefting, 192, 286, 366. 
———, colours, and caloric, Dr. Blackburne’s theory of, 334, 
Luminous fluid, opinions refpedting the, 131, 192, 286, 334, 366. 
Lunar period of 19 years, meteorological remarks on the, 152. 
Lyceum of the Arts, Paris, proceedings of the, 91, 

Macajfar, defeription of the ifland of, and its gold mines, 289. 
Madagafcar, fimilarity between the manners, &c. of the inhabitants 

of, and thofe of the South Sea iflands, 89. 
Magnetic needle, meteorological axioms refpe&ing the, 151. 
Maniacs fometimes reltored to reafon by kind treatment, 309. 
Mathematics, notices refpedling, 126. 
McduJ'a, or fa-nettle, organifation of, 304. 
Mercury, a cure for affeClions ariling from poifon of lead, 119. 

notice refpedting the new fulminating oxyd of, 184. 
-—, height of mountains, See. in the planet, 367. 
Meridian, meafure of an arc of, from Dunkirk to Barcelona, 128a 
Metallic prufliais, experiments in dyeing with, 4. 
Metals, on the production of, in mines, 276, 
Meteorology, 41, 93, 146, 247. 
Mineralogy, a notice refpeCting, 369. 
Mines, manner of working thofe in Celebes, 297. 
Monnier, fome account of Peter Charles Le, 180. 
Monoculus caflor, obfervations on the, 367, 
Murhard on the atmofpheres of the planets, 166. 
Muriat of foda, a Itrong ilimulant, 284. 
Muriatic acid, attempts to decompofe the, 183. 
Mus burfarius, Dr. Shaw’s defeription of the, 213. 
Mus typhlus and zemni, the blind afphalax of Ariltotle, 276, 
Mufhet on blalt-furnaces, 60, 113, 362. 

Mufc, remarks on, 284. 

Neve boohs, account of, 263, 364. 
Nickel, remarks on this metal, 86. 
Nouriflcment adminiltered by the Ikin, 95. 

Oak bark a fubllitute for gall nuts, 179. 
Ores, method of feparating fulphur and arfenic from, 354. 
Oviparous animals, how nourifhed in the egg, 306. 
Oyjlers, Beckmann’s obfervations refpedling, 97, 233. 

Pallas (Profeffor) on the making of fhagreen, 217. 
Palms, curious method of fecundating, 309. 
Parhelia, two feen at Aofla, 93. ^ 
PIdiomatic Society, Paris, proceedings of the, 90, 367. 
Plants, method of preferring fpecimens of, 302. 

Pdatlna, 
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Platina, proccfs for rendering it malleable, r. 
Plicapolonica, on the Polifh difeafe called, 224, 
Pneumatic medicine, communication from Dr. Loane on, 82, 
Poifon of lead, on the cure of affeXions arifing from, 119. 
Poland, on the population of, 88. 
Potatoes, on the diilillation of fpirits from, 2i>6* 
Prize quejllons, 272. 
Prujfiats, Hauffmann’s reflexions on, 4. 

Pulteney (Dr.) on the economical ufe of the ranunculus aquatiliSg 
210. 

Rain, meteorological axioms concerning, 150. 
Ranunculus aquatilis, on the economical ufe of, 210. 
Refractive power of different fubftances, 131. 
Rheumatifm, efleXts of ether employed with friXion in the, 344, 
Rodman's trepanning inftrument described, 207. 
Roebuck on the air-vaults, Szc. at the Devon iron-works, 324. 
Roxburgh (Dr.) on the urceola elaflica, or caout-chouc vine, 144,, 
Royal Society of London, tranfaXtions of the, 84, 18;, 366. 
--.—-— Edinburgh, t ran fact ions of, 367. 

Sap, on the afcenfion of, in trees, 310. 

Sciatica, effects of ether employed with fnetion in the, 314- 
Science, view of late difcoveries in, 304. 
Sea-nettle, organifation of the, 305. 
Seeks, on the Indians called, 282. 
Shagreen, method of preparing at Aftracan, 217. 
Shell and bone, experiments and obfervations on, 21, 35 4. 
Silk-worm, on the organifation of the, 304. 
Silver, cupells of fand recommended for refining, 280, 
Skeletons, Sue’s method of preparing, 304, 
Smut, to remove, from feed-corn, 10. 
-in wheat, Cbantran’s ideas on, 90. 
Sound, experiments on, 244. 

SpaniJlj wool. The fheep that yield it thrive in Holland, 360, 
Spiders, obfervations on, by Dr. Amoreux, 74, 122. 
Stackhoufe’s method of preferving fpecimens of plants, 302* 
Steam-engine, propofal to work by a flill, 165. 
Steatites, on the ufes it may be applied to, 282. 
Still, defcription of improvements on the, 7o, 161. 
Still-born children may fometimes be reftored to life, 308*. 
Sugar, feveral plants that yield, 311. 
Sulphur and arfenic, to feparate from ores, 354. 
Sulphurated hydro-fulphure, a ufeful medicine, 87. 
Surgery, improvements in, 189, 207, 308. 
Surgical cafes noticed by the French National Inftitute, 279, 

Thermometer, meteorological axioms on, 149. 

Thermometers, difference in the movements of mercurial and fpirit of 
wine, 249. 

Thunder- 
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T'hunder-chud, fingukr phenomenon feen in a, 4!. 
Travels, Mr. Hamilton’s intended, a88. 
Trepanning injlrument, Mr. Rodman’s newly invented, 207, 
Tungjlen, a notice refpedting, 86. 

Ultramarine, the colouring principle of, 278, 
Uranite difcovered in France, 185. 
Urceola elafiica, defcription of the, 14, 174. 
i/r/e, a new fubftance found in urine, 87. 
Urinary concretions, experiments on, 86. 

Vaccine inoculation, obfervations on, 49. 
Vaitfneria, on the fecundation of the, 309. 
Vapour, on the quantity of caloric contained in, 244. 
Vegetation, experiments on, 283,285. 
Volcanoes, attempt to explain the phenomena of, 275. 

Wagjlajfc?s preparation of feed-corn, 10. 
Wind, meteorological axioms concerning the, 149. 
IVool. Spanifh fheep thrive in cold climates, 369. 
Worms divided into two families, 304. 
Wurmb's defcription of the ifland of Borneo, 193. 
IVurnib's defcription of the ifland of Celebes, or Macaffar, 2S9. 

Tejfo, not a large country, but a group of iflands, 89. 
Te/l, on the efficacy of, in certain difeafes, 56. 

Zoology, notices refpe&ing, 89, 277. 

END OF THE SIXTH VOLUME. 
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