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PREFACE. 

% 

H AVlNG concluded onr Firft Volume, we 

would be deficient in gratitude did we not return 

thanks to the Public* in general, for the favourable 

reception our labours have experienced; and to 

thofe Scientific Gentlemen, in particular, who have 

affifted us with Communications, as well as Hints 

refpedfing the future conducing of the Work. 

As the grand Object of it is to diffufe Philofo-* 

phical Knowledge among every Clafs of Society, 

and to give the Public as early an Account as pof- 

fible of every thing new or curious in the fcientific 

World, both at Home and on the Continent, we 

flatter ourfelves with the hope that the fame liberal 

Patronage we have hitherto experienced will be 

continued; and that Scientific Men will afford us 

that Support and Afliftance which they may think 

our Attempt entitled to. Whatever may be our 

future Succefs, no* Exertions fhall be wanting on our 

part to render the Work ufeful to Society, and efpe- 

cially to the Arts and Manufactures of Great Britain 

which, as is well known, have been much improved 

by the great Progrefs that has lately been made in 

various Branches of the Philofophical Sciences. 

A 3 
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I. Account of Mr, Cartwright's Patent Steam Engine* 

HP 
-l HE fleam engiri'e is confidered, and with juftice, as the 

firft mechanical invention of modern times. The parent 

idea of this new and ftupendous power originated, it is well 

known, in the fertile mind of the Marquis of Worcefler, in 

the time of the Charles’s * though Captain Savary feems to 

have been the firft who actually pointed out to the public its 

practical application. In his hands, however, it was but 

Hercules in the cradle. Newcomen and his aflbciate have 

the merit of bringing it to maturity, and giving to its energies 

a valuable direction. The principal improvements that have 

been added to it for the laft thirty years, it has received from 

the hand of the juftly celebrated Mr. Watt. From the 

many fruitlefs attempts which have been made lince the date 

of Mr. Watt’s patent. Hill further to improve the fleam 

engine, the public has been led to believe, either that it has 

already arrived at its highefl flate of perfection, or that its 

defeats admitted not of remedy. Thefe defeCts, as every 

one knows, are an imperfeCt vacuum, much friCtion, and a 

Complicated conftruCtion of parts; liable, without great care 

and attention, to be frequently out of order. It is to thefe 

points Mr. Cartwright has immediately, and, we may add, 

fuccefsfully, directed his attention. His firft objeCt feems 

to have been to obtain, as nearly as may be, an abfolute 

Vqi, I, B -vacuum $ 



% Mr. Cartwright’s Patent Steam Engine. 

vacuum; which, in confequence of the elaflic vapour that 

feparates from water injected in the ufual mode of conden- 

fation, no one in the leafl converfant with the philofophy of 

the fleam engine need be told is impoffible. The con¬ 

densation, in Mr. Cartwright’s engine, is performed by the 

application of cold to the external furface of the veffel con¬ 

taining the Ream. Mr. Cartwright is not, however, the 

firft who tried this method; the fame has been attempted by. 

feveral; but with fo little fuccefs, that one of our firfl 

engineers in this line has been heard to give it as his opinion, 

that, were a pipe to be laid acrofs the Thames, the condenfa- 

tion would not be quick enough to work a fleam engine 

with its full effect. The manner Mr. Cart-wright manages 

this bufinefs is by admitting the fleam between two metal 

cylinders lying one within the other, and having cold water 

flowing through the inner one, and enclofing the outer one. 

By thefe means a very thin body of fleam is expofed to the 

greatefl poffible furface. But this is not all: by means of a 

valve in the piflon there is a conflant communication at all 

times between the condenfer and the cylinder, either above 

or below the piflon, fo that, whether it afcends or defcends, 

the condenfation is always taking place. 

To reduce the fridtion of the piflon, which, when frefh 

packed in the common way, lays a very heavy load upon the 

engine, Mr. Cartwright makes his folely of metal, and ex- 

panfive. There is a further advantage in this method, from the 

faving of time and expence in the packing, and from the piflon 

fitting more accurately, if poffible, the more it is worked. 

Mr. Cartwright has been equally attentive in fimplifying 

all the other parts of the engine; his engine having only 

two valves, and thofe are as nearly felf-acting as may be. 

But what will probably be efleemed one of the mofl im¬ 

portant circumflances attending thefe improvements, is the 

opportunity they afford of fubflituting ardent fpirit, either 

wholly or in part, in the place of water, for working the 

engine.. For, as the fluid with which it is worked is made to 
* .-r circulate 



Mr, Cartwright's Patent Steam ’Engine, 3 

circulate through the engine without mixture or diminution, 

the ufing alcohol, after the firft fupply, can be attended with 

little or no expence. O11 the contrary, the advantage will be 

great, probably equal to the faving of half the fuel. When, 

indeed, the engine is applied, as Mr. Cartwright occafionally 

purpofes, both as a mechanical power and as a Hill at the 

fame time, the whole fuel will be faved. 

A farther advantage of this invention is its applicability 

to purpofes requiring only a fmall power, and for wThich any 

other engine would be too complicated and expeniive. 

Plate I. reprefents a feCtion of the different parts of the 

engine. A is the cylinder, which is fupplied with fleam from 

the boiler through the pipe a, B the pifton, in the aCt of 

going up. I the pipe which conducts the fleam into C the 

condenfer, being a double cylinder, between which the fleam 

is condenfed, and from thence paffes through h into the pump 

D. The pifton D when going down preffes the condenfed 

water upon the valve c and {huts it, by which means the 

water is forced to find a paflage through d into the air box E. 

What air or elaftic vapour may have been driven along writh 

the water into E rifes to the upper part of the box, where 

aCting by its elafticity on the furface of the water, the latter, 

{hutting the valve h, is forced through the tube^ and by this 

means returned into the boiler. When the air is collected 

in fiich quantity as to force the float g to fink to a certain 

depth, the valve e opens, and allows a portion of it to efcape. 

F the fleam valve is opened by the return of the pifton B, 

which raifes the rod attached to the under fide of F, while 

at the fame time the valve G is {but by its rod being prefled 

againft the top of the cylinder. When the pifton B, prefled 

down by the fleam introduced from the tube a through the 

valve F, reaches the bottom of the cylinder, the valve G is 

opened • by its rod touching the bottom, while at the fame 

inftant the fpring 1 fhuts the fleam valve F. 

HH two cranks, upon whofe axes are two equal wheels 

working ia each other for the purpofe of giving a rectilinear 

B % direction 



4. Oriental Procefs for dyeing Red, 

direction to the pifton rod. M the box that contains’ the4' 

condenfing water. K plan of the pifton, {hewing the metal 

rings which by the fprings LL are forced outwardly againft' 

the inftde of the cylinder, fo that the pifton can adapt itfelf to- 

any inequality that may arife. The pifton rod is alio made 

fteam tight in the fame manner at N. O a part of the fly 

wheel which regulates the motion. 

II. The Genuine Oriental Procefsfor giving to Cotton Yarn or 

Stuff' the fafl or ingrained Colour, biown hy the Name of 

Turkey Red, as praStifed at AJlracan. From Neue Nor- 

difche Beytrage, hy Profcjfor Pallas, 
i 

\ 

METHOD of giving a fixed red to cotton yam, f3 

much fought after by the Europeans in the prefent century, 

is now known in England, and practifed in the fouthern 

parts of France; but, as It is not univerfally known, and as 

thefe proceftes are not only different, perhaps, from the 

oriental method, but, like the one for dyeing cotton with 

madder defcribed by Hellot, far inferior to that pra&ifed by 

the Armenians at Aftracan, the prefent information may not 

be fuperfluous. 

Profeftor OettingCr at Tubingen made, long ago, in a 

fmall publication which appeared in 1764, adifcovery which 

•plight have led to the fecret of the oriental procefs for dyeing 

with madder. He there remarked that the beautiful dye of 

the' Turkifti yarn, which withftands the ftrongeft folvents, 

becomes immediately diffolved by common olive oil, in fuch 

a manner that the colour may be transferred from a thread 

of Turkey yarn to any other undyed thread. Hence it 

clearly appears, that either the dye itfelf, or the preparing 

liquor (appret), or both, muft be of a fat nature, and foluble 

in oil: and an ingenious artift might have built with ad-, 

vantage on thefe grounds, as will be fufftciently feen by the 

following defcription of the oriental procefs employed to dye 

with madder, which I here give exadlly as it was related to 
me* 
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and I (hall leave the improvement of it to thofe t« 

whofe department it belongs, and who have a tafte for 

technical chemiftry. 

The greater part of the filk and cotton manufactories at 

Aftracan are carried on by Armenians, the number of whom 

on account of the troublefome ftate of Perfta is continually 

increaling; and the dye-houfes are kept going only from the 

firft warm days in the fpring till towards the end of autumn. 

The madder they employ comes partly by land over Kitzlar 

from Terek, and partly by fea over Derbent from the Perfian 

Ghilan. In both places the plant grows wild in the fields in 

great abundance and great perfection, and is dug up alfo in 

the uncultivated meads. The roots are generally as thick as 

the barrel of a quill, fometimes as one's finger, and through¬ 

out the whole fpongy part of an agreeable pale red colour: 

the bark on the other hand is for the mo ft part very thin, and 

appears to be of little value. At Terek the frefh gathered 

roots are placed above each other in a ftove, or in a pit dug 

in vifcous earth which has been ftrongly heated. Earth is 

then thrown over the madder, and it muft fweat until the 

ftove or pit becomes cold; when the roots, the fecond or 

third day, are taken from it, and either fpread out or hung 

*tp to dry. The fame procefs is ufual alfo in Perfta, and 

abundance of madder is brought from the remote parts of that 

country to Ruffia, At Aftracan it is fold, according to the im¬ 

portation, at from four to feven rubles for every forty pounds. 

This madder is ground at Aftracan, for the ufe of the 

dyers, in horfe-mills kept by the common people, and con- 

ftruCted in the following manner: In the middle of the 

mill, which is built on a level fpot of ground, a circular place 

is walled round with bricks to the height of four fpans, the 

inner face of which is made to Hope gently from the cir¬ 

cumference towards the centre, and a groove goes round the 

jnfide of this brick-work to receive the mill-ftone. The 

whole furface of the brick-work is covered with plane 

ftnooth boards, and in the middle of it ftands a perpendicular 

B 3 fpindle. 



6 Oriental Procefs for dyeing jtied, 

fpindle, which at the top is inferted in a crofs beam, and at 

the bottom refts in a focket. The fpindle is turned by 

means of an oblique beam palling through it, to the fhorter 

end of which is fattened a mill-ftone moveable like a wheel 

round its axis, and a horfe is yoked to the other end, which 

reaches beyond the brick-work. The madder, which has 

been well dried in the fun, muft be firft coarfely broken in 

the groove under the mill-ftone, and afterwards ground until 

it become a very fine powder. 

In tfte fame mills are ground the round leaves of the 

fumach (rbus cotinus), which gives a yellow dye, and which 

is brought to Aftracan from the neighbourhood of Terek, 

where it grows wild under the Tartarian name balga, or, as 

the Armenians exprefs it, beige, and is employed fometimes 

in dyeing with madder, fometimes in dyeing dark yellow, and 

fometimes in the preparation of Turkey leather. Thefe 

leaves, when whole, have a pleafant green colour; but when 

bruifed they exhibit that yellow dye with which they are im¬ 

pregnated, and which is produced alfo by the woody part 

and branches: but as thefe are not fo eafily cleaned, they are 

carefully feparated from the ground duft of the leaves by 

means of a fieve. A pud or forty pounds of thefe leaves, in 

the ftate in which they, are brought to Aftracan, cofts five, 

fix, and often feven and a half rubles. 

The dye-ftuffs neceftary for dyeing red, befides the two 

already mentioned, are gall-nuts, alum, an indigenous bad 

kind of foda, called kalalzar, which is burnt in the wilds of 

Kifiar and Aftracan, from the falfuginous or foda plants, that 

grow there in abundance, and laftly fifti-oil. The latter is 

boiled in the fiflieries on the lower part of the Volga, and on 

the Cafpian fea, frona the entrails of the lturgeon and other 

large fifti, but chiefly from thofe of the perca lucioperca, the 

ftiad, and other kinds little efteemed in thofe parts. The 

proof of its being proper for dyeing is, that when mixed writh 

a lixivium of foda it muft immediately afiTume a milky ap¬ 

pearance. Should that not be the cafe, it cannot be ufed by 

the 
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the dyers. The foda is burnt partly at Kiflar by Armenians, 

and partly in the wilds of Aftracan by the Calmucks. The 

latter, becaufe it is very impure, fells at Aftracan for only fif¬ 

teen copeks per pud, but the former is worth more than thirty. 

The cotton to be dyed red is firft waflied exceedingly clean 

in running water, and, when the weather is clear, hung up 

on poles to dry. If it does not dry before the evening, it is 

taken into the houfe, on account of the faline dews fo re¬ 

markable in the country around Aftracan, and again expoled 

to the air next morning. When it i3 thoroughly dry it is 

laid in a tub, and fifh-oil is poured over it till it is entirely 

covered. In this ftate it muft ftand all night, but in the 

morning it is hung up on poles, and left there the whole 

day; and this procefs is repeated for a week, fo that the cot¬ 

ton lies feven nights in oil, and is expofed feven days to the 

atmofphere, that it may imbibe the oil and free itfelf from 

fell air. The yarn is then again carried to a ft ream, cleaned 

as much as poftible, and hung up on poles to dry. 

After this preparation a mordant is made of three mate¬ 

rials, which muft give the grounds of the red colour. The 

pulverifed leaves of the fumach are firft boiled in copper 

kettles; and when their colouring matter has been fufficiently 

extracted fome powdered galls are added, with which the 

liquor muft be again boiled; and by thefe means it acquires a 

dark dirty colour. After it has been fufficiently boiled the 

fire is taken from under the kettle, and alum put into 

the ftill hot liquor, where it is foon diffolved. The propor¬ 

tion of thefe three ingredients I cannot determine with fuf- 

ficient accuracy, becaufe the dyers make ufe of different 

quantities at pleafure. The powder of the fumach leaves is 

meafured into the kettle with ladles; the water is poured 

in according to a gauge, on which marks are made to fhew 

how high the water muft ftand in the kettle to foak fix, 

eight, ten, &c. puds of cotton yarn. The galls and alum 

are added in the quantity of five pounds to each pud of cot- 

13 4 ton* 
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ton. In a word, the whole mordant mull be fufficiently 

yellow, flrong, and of an aftringent tafte. 

As feon as the alum is diffolved, no time mud be loll in 

order that the mordant may not be fuffered to cool. The 

yarn is then put into hollow blocks of wood fhaped like a 

mortar, into each of which fuch a quantity of the mordant 

has been poured as may be fufficient to moiften the yarn 

without any of it being left. As foon as the workman 

throws the mordant into the mortar, he puts a quantity of 

the yarn into it, and preffes it down with his hand till it be¬ 

comes uniformly moiltened, and the whole cotton yarn has 

ilruck. By this it acquires only a pale yellow colour, which 

however is durable. It is then hung up on poles in the fun 

to dry; again walhed in the llream, and afterwards dried 

once more. 

By the yellow dye of the fumach leaves, the madder dye 

becomes brighter and more agreeable; but the galls damp the 

fuperfluous yellow, and together with the alum prepare the 

yarn for its colour. Some dyers however omit the ufe of 

thefe leaves altogether, and prepare their mordant from galls 

and alum only, by firft boiling the galls in due proportion 

with the requifite quantity of water, then dilfolving the alum 

with boiling water in a feparate veffel, afterwards pouring 

both liquors together into a tub, and fuffering the cotton to 

remain in them an hour, or an hour and a half; after which 

it is dried gradually, then wafhed, and again dried once 

more. By this procefs the yarn acquires a dirty reddifh 

colour. 

The next part of the procefs is to prepare the madder dye. 

The madder, 'ground to a fine powder, is fpread out in large 

troughs, and into each trough is poured a large cup full of 

fheep's blood, which is the kind that can be procured with 

the greateft facility by the dyers. The madder muft be 

flrongly mixed in it by means of the hand, and then hand 

fome hours in order to be thoroughly foaked by it. The lt- 

quojf 
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#pior then afifumes a dark red appearance, and the maddey 

in boiling yields more dye. 

After this procefs water is made hot in large kettles, fixed 

in brick-work $ and as foon as it is warm the prepared red 

dye is put into it, in the proportion of a pound to every 

pound of cotton. The dye is then fuffered to boil flrongly $ 

and when it is enough, which may be tried on cotton threads, 

the fire is removed from under the kettle, and the prepared 

cotton is depofited near it. The dyer places himfelf on the 

edge of the brick-work that encloles the kettle j dips the cot¬ 

ton yarn, piece by piece, into the dye; turns it round, back¬ 

wards and forwards; preffes it a little with his hands ; and 

lays each piece, one after the other, in pails Handing ready 

for the purpofe. As foon as all the cotton has received the 

firft tint, it is hung up to dry: as the red, however, is Hill 

too dull, the yarn which has been already dyed once, and be¬ 

come dry, is put once more into the dyeing-kettle, and muft 

be left there to feethe for three hours over a Hrong fire, by 

which it acquires that beautiful dark red colour which is fo 

much efieemed in the Turkey yarn. The yarn is now taken, 

from the dye with Hicks ; the fuperfluous dye which adheres 

to it is fhaken off 3 the hanks are put in order, and hung up, 

one after another, to dry. When it is thoroughly dry, it is 

waflied in the pure Hream and again dried. The only fault 

of the Afiracan dyers is, that the colour is fometimes brighter 
O 

and fometimes darker, probably becaufe they do not pay fuf- 

ficient attention to the proportions, or becaufe the madder is 

not always of the famegoodnefs. 

In the laH place, the abovementioned foda (kalakar) is dif- 

folved with boiling water in tubs deftined for that purpofe, 

and it is ulual here to allow twenty pounds of foda to forty 

pounds of cotton, or half the weight. Large earthen jar&, 

which are made in Perfia of very Hrong clay, a yard and a 
half in height, almofi five fpans wide in the belly, and end¬ 

ing in a neck a fpan and a half in diameter, enclofed by 

?neans of cement in brick-work over a fire-place, in fuch a 

manner 
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manner that the necks only appear, are filled with the dyed 

cotton yam. The ley of diflolved foda, which is blackifh and 

very {harp, is then poured over it till the jars be filled j and 

fome clean rags are prefled into their mouths, that the up- 

permoft fkains of yarn may not lie uncovered. A fire is then 

made in the fire-place below, and continued for twenty-four 

hours ; and in the mean time the fleam wThich arifes from 

the jars is feen collected among the rags in red drops. By 

this boiling the dye is ftill more heightened, and is made to 

flrike completely; every thing fuperfluous is removed, and all 

the fat matter which ftill adheres to the yam is wraflied out: 

nothing more is then neceflary for completing the dye of the 

yarn but to rinfe it well feveral times in running water, and 

then to dry it. 

That the dye of madder might be made very penetrating 

by other methods, and through the means of other oily and 

refinous fubftances, is {hewn by the procefs of theTungufians 

to dye horfe’, goat’s and rein-deer’s hair, which they ufe for 

ornamenting their dreffes, of a beautiful red colour, by the 

roots of the crofs-wort, or northern madder (gallium), and 

narrow-leaved woodroof (afferula tin&oria), which have a 

refemblance to thofe of madder. They boil the frefh or dried 

roots with about the fame quantity of agaric (agaricus offi- 

cinarum), which, as is well known, is abundant in refinous 

gummy particles, and is ufed by the people of Jakut inftead 

of foap; they then lay in it the white hair which they wifh 

to dye, and fuffer it to feethe flowly until it be fufliciently 

red. 

Cotton cloth is dyed with madder at Aftracan in the fame 

manner : but many purfue a fraudulent procefs, by dyeing 

with red wood, and then fell their cloth as that which has 

been dyed in the proper manner. 

Note by the Editor, 

One circumflance in the preceding procefs deferves parti¬ 

cular attention, as it furnifhes a hint which, if properly fol¬ 

lowed 



Method to purify Lead for A faying. 2 x 

lowed up, may perhaps enable our dyers to give to cotton 

all, or at lead a number of the colours which at prefent can 

only be communicated to woollen. We allude to the ufe 

of fhh oil and fheep’s blood, both of which animal fubdances 

are considered as being indifpenfably neceflary to the fuccefs 

of the operation. 

Mr. Vogler, an able German chemid, after long and fre¬ 

quent trials to give to linen and cotton a Jailing black colour, 

found that, to gain this end, it was previously neceflary to 

dip the yarn or Huff into a folution of glue in water, in fuch 

proportion as to give to the water when warm, being tried 

between the fingers, a dicky or glutinous confidence; and 

recommends that care be taken only to wring, not to wafii 

out the glue-water, part of which mud be allowed to dry 

upon the yarn. Profeffor Beckmann has noticed Similar cir- 

cum dances. 

The inference, as has been obferved by M. Berthollet and 

others, is, that to Succeed in giving fome particular fixed 

colours to vegetable produ&Ions, it is neceflary that they be 

previously animalifed, as it were, by the application of oil, 

blood, glue, or other animal matter. 

IH. Method of 'purifying Lead from Gold and Silver, fo as to 

male it fit for the Purpofe of Affaying. By Pet. Jac. 

Hjelm. From the New Tranfa&ions of the Royal Aca¬ 

demy of Sciences at Stockholm. 

On many occafions, particularly in trying the finenefs of 

gold, it is neceflary to employ lead free from the mixture of 

any other metal. For fuch experiments, above all, one mud 

not make ufe of lead which already contains gold or Silver, 

or both thefe metals, without knowing the quantity, which, 

at all times, occafions difficulty and often uncertainty. In 

its natural date lead, for the mod part, is found fo mixed 

with 
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with thefe noble metals, that after being fmelted it cannot 

be employed for the above purpofe; and though there br 

lead ore which exhibits only a very few or no traces of their 

prefence, and in the firft cafe the proportion mull never be 

jnorethana quarter of a grain in the pound [mark), it ie 

‘exceedingly rare in the common courfe of mining to find 

pieces of fuch a nature, and people often have not leifure to 

fearch for them. As I have fometimes been expofed to 

great inconvenience for want of a proper piece of lead, I 

endeavoured to find out an eafy method of procuring, with¬ 

out a tedious procefs, fuch a quantity of pure lead as would 

be fufficient for the before-mentioned teft; and as I do not 

remember to have heard of its being any where defcribed or 

employed, I have reafon to think that an account of it may 

be of fome ufe, at leaf!: in the art of allaying, in cafe a more 

extenfive application of fuch a fmelting procefs be not pol- 

lible on a large fcale, or if it fhould not be found profitable. 

When one begins to reflect on ^his object, the firft idea that 

occurs is to accomplifii the end in view, by diflolving the 

lead in an acid, and then precipitating either the lead or the 

finer metals ; but on clofcr examination there is no procefs 

of this kind which will not be either too expenlive, when it 

is neceflary to prepare feveral pounds at once, or require 

longer time than one can poftibly bellow, For thefe reafons 

I gave up this method, and adhered to that only which was 

performed merely by fufing in a crucible with the afliftanc^ 

of a requifite degree of heat, 

Eirjl Experiment, 

Litharge, a cheap article that can be eafily procured, was 

the firft fubftance with which I thought it neceflary to make 

experiments. As it fecmed poffiblethat it might be free from 

any mixture of filver, that circumftance was firft examined 

before I proceeded further. [ then melted fome ounces of 

litharge wjth equal quantities of pot-afh and tartar ; but th<? 

lead obtained from this mixture contained ftill about half a 

grai1* 
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^tain in the pound. It was therefore of no ufe for proofs by 

ioorification and for allaying; and the principal point now 

was to free the litharge from its mixture. This objcfit I 

accompliflicd by a few meltings, in the following manner : 

I placed a crucible, in which half a pound of litharge 

found good room, and which was fitted with a clofe cover, 

in a wind-furnace filled with dead coals. I then put into 

the crucible a mixture of four ounces of potafli and the 

fame quantity of powder of flint. When the whole was 

well melted by hlengthening the draught and making the 

coals glow, I took off the cover, and laid hold of the cruci¬ 

ble with a pair of tongs, in order to take it out, and to dif¬ 

fer this very fufible giafs to cover the infide of the crucible* 

to feeure it from the giafs of the lead which I meant to 

melt m it. I he fuperfluous glals was poured out j the 

crucible again placed on its foot, and half a pound of li¬ 

tharge thrown into it with a (hovel. The cover was placed 

upon it while the litharge was melting; and when it waj 

thoroughly glowing and fluid, charcoal duff was lifted into 

the uncovered crucible through a fieve, fo that the furface 

of the litharge was completely covered with it. This im¬ 

mediately produced an effervefcence, and the riling of bub¬ 

bles, by means of the feparation of the air occafioned by 

the redu&ion of the lead. During this proeefs the cove? 

was put on and a few coals thrown into the furnace : when 

thefe were burnt every thing in the crucible was quiet, and 

the melted mafs was poured into a warm conical mould* 

Ihe crucible was then again filled with half a pound of 

the fame kind of litharge, and put into the furnace, and 

charcoal duff was feveral times fifted over the melted fur- 

face, till it was well covered before the mafs was thrown 

out, a fufficient fpace being every time left for the effervef¬ 

cence. The firft mafs had, in the mean time, become cool, 

and, on examination, contained four ounces of lead at the 

bottom, and litharge at the top. When this litharge was 

reduced with potafli and crude tartar, the lead thence ob¬ 

tained* 
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tained, which weighed 23 ounces, was found to contain lefs 

than ~ grain of filver in the pound. In the fecond mafs 

there was found fomewhat more than fix ounces of lead, 

which contained all the filver that had been before mixed 

with the litharge, becaufe in the lead which had been re¬ 

duced from the litharge in the above manner there were 

no perceptible traces of filver. This lead was then melted 

over a How fire, and cafi into bars, which were rolled fmooth 

and formed into maffes of a known weight, to be ufed for 

allaying gold and filver, and for other purpofes of the fame, 

kind. All thefe meltings were made in one crucible, which, 

according to every appearance, remained unhurt. If the 

fame experiments were made with red lead, the like refult 

would infallibly follow. 

The caufe of this procefs, and of the effects thence pro-* 

duced, is, that when lead, which contains a fmall quantity of 

filver, is calcined and brought into the Hate of litharge, the 

filver in it, if not fcorified, is diffufed in infinitely fine par¬ 

ticles, fo that it is impoffible for it to fink through the melted 

litharge and fettle at the bottom. When the lead calx is 

revived on the furface, the leaden grains, as they are formed, 

fink down through the litharge, and carry with them the 

fcattered grains of filver, in fo far as this leaden fhower, if 

I may fo name it, is compadf and powerful enough to col¬ 

led! them. Were the opinion of thofe jufi, who allert that 

a calx of lead free from filver, when revived by tartar, ac¬ 

quires again, by the creation of new filver, a portion of that, 

metal, litharge ought not to be revived by tartar, or any 

thing of the like kind from the vegetable kingdom; but on 

this occafion I found no fuch effedt produced. 

Second Experiment, 

With the fame view of obtaining lead free from filver, I 

melted, in the like manner, half a pound of white lead, 

which produced half an ounce of lead. When the litharge 

Handing over it was revived, the lead obtained was Hill 

found 
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found to contain too much filver. I therefore precipitated' 

another half pound of white lead by charcoal powder, after 

the lead thaf'fell from it had been feparated; and then it 

produced, by reviving, a mafs of lead without any mixture 

of filver. 

Third Experime?it. 

Cupels, employed for refining filver, imbibe about the 

half of their weight of lead calx. One might therefore be¬ 

lieve, that when this lead calx is revived it would produce 

lead free from filver. Befides the obfervadon of others, 

which confirms the contrary, I have made experiments with 

the allies of fuch cupels in which allaying had been per¬ 

formed with the utmoft accuracy; but I found that the lead 

thence made into ingots contained fometimes more than one 

quarter of a grain of filver in the pound. The bone afhes, 

from which cupels are generally caft, are, by themfelves, 

almoft infufible; and this, on account of the great number of 

fluxes which muff be employed to bring them to a fluid ftate, 

makes the fufion of them difficult and expenfive. To four 

parts of fine pounded cupel allies, I put four parts of 

potafh, four parts of fait, three parts of tartar, and one part 

of clay, which mixed together produced, after being melted, 

part of lead, making almoft 44 parts in the hundred 

But this ftiil contained the above-mentioned quantity of 

filver, and could not therefore be proper for the propofed 

end. 
% 

As the two flrft-mentioned experiments will completely 

anfwer the purpofe, it is perhaps unneceftary to feek for 

other methods; as it will be hardly poffible to find any lefs 

complex, or eafier to be put in practice. 

* There mud here be an error in the original. Xnftead of i|part of 
lead, we ought, perhaps, to read if. 

IV. On 
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tv. Oil the Irregularity in the Rate of Going of Time-pieces 

accajionedhy the Influence of Magnet fm. An original Coni* 

munication, by Mr. VaRLET. 

HaVING ftudied the theory of clock and watch-making 

many years, as well as been, part of that time, concerned 

in an extcnfive manufactory of watches, I have had many 

opportunities of obferving a circumftance which has fur- 

prifed every one in the trade as well as rnyfelf; that watches 

of confiderable price, and from the hands of excellent work¬ 

men, often perform no better than a plain one of inferior 

workmanfhip and much lower price. Being anxious, as may 

naturally be fuppofed, to furnifh my friends with watches or 

clocks which would go well, I made it my bufinefs to pay 

particular attention to whatever could contribute to their 

perfeCfion. With this view, I made almoft numbcrlefs ex¬ 

periments and obfervations on the various efcapements now 

in ufe, the different conftruCtions of balances, pendulums, 

pendulum fprings and compenfations, both for clocks and 

watches, which have been applied by very ingenious me¬ 

chanics and excellent workmen to correct the errors in the 

rate of going, efpecially of watches, occafioned by the va¬ 

rious degrees of heat and cold, change of pofition, external 

agitation, influence of oil, friction, variation of maintaining 

power, and other caul.es. 

Some of thefe contrivances are extremely well adapted to 

anfwer the intended purpofe; but, notwithflanding all their 

advantages, the maker and purchafer are frequently difap- 

pointed in the performance of the machine to which they 

are applied. Many inffanc.es might be produced where the 

beft workmen have been employed, no expence [pared by 

the maker, and the above-mentioned improvements applied 

with the utmofl care and attention; and yet the rate of 

going of the watch has been more irregular than in ford a 

ordinary watches. Wlien fuch a circumffance occurs, it is 

extremely unpleafant; the purchafer not undemanding the 

1 • difficulties 
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difficulties which the maker has to encounter, thinks hinifelf 

ill ufed, and the latter fuffers at the fame time in his ffepti- 

tation as an artift, and in his chara&er as a man; aftd wheit 

the watches happen to have been made for nautical purpofes^ 

or for exportation, the whole community, in fome meafure, 

become fufferers. 

The intention of the prefcnt paper is to point out a defe& 

in the conftru&ion of time-pieces of every defcription in 

which balances are ufed, and at the fame time i fource of 

error in their performance, which has been hitherto little 

if at all fufpe&ed, but which, where it occurs, completely 

defeats all the ends intended to be anfw er ed by the applica¬ 

tion of the above-mentioned ingenious contrivances: and 

that it does occur very frequently, will be made Efficiently 

obvious by a Ample detail of fadls fupported by adlual ex¬ 

periments! 

That the balances of watches, when manufadlured of 

ileel, as they moftly are, might be in a fmall degree magnetic, 

and confequently have fome influence in difturbing their 

vibrations, ha s been fufpe&ed by fome and denied by others: 

but that a circular body, fueh as a balance is, fhould pbflefs 

polarity; that a particular point in it fhould have fo ftrong 

a tendency to the north, and an dppofite point ail equal 

tendency to the fouth, as to be Efficient materially to alter 

the rate of going of the machine when put iii different 

pofitidns, has never, I believe, beeii even fufpedled. If it 

had, the life of fled balances would have been laid aflde long 

ago, particularly where accurate performance was indifpen- 

flble, as in time-pieces for aftronomical and nautical purpofes. 

Though I have frequently examined, with great care, watches 

that did not perform well, even when no defedl in their 

donftru&ioii or flnifhiiig was apparent, and fufpe&ed the 

balance to be magnetic, yet I never could have imagined 

that this influence, operating as a caufe, could produce fo 

great an effect as I found upon a&ual experiment; for I 

did not expert to find that a balance, even when magnetic, 

*■ T* C fhould 
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fjiould have diftindt poles. Happening to have a watch In 

my pofleflion, of excellent workmanfhip, but which per-- 

formed the raoft irregularly of any watch I had ever feen, 

and. having repeatedly examined' every part with particular 

attention,.without being able to- difcover an}r caufe likely 

to produce fucli an efletd, it put me uporf examining whe¬ 

ther the balance might not be magnetic enough to produce 

the irregularity obferved in its rate of going. 

I took the balance out of its filiation in the watch, and,- 

after removing the pendulum fpring, put it into a polling'7 

tool, intending to approach it with a magnet, but at a con- 

flderable diftanee, to obferve the eheft^ while at the fame; 

time the diflance of the magnet fhould preclude the poffibi- 

3ity of the magnetic virtue being thereby communicated to- 

the balance, I had no fooner put it into the tool than I 

obferved it much out of poife; that is, the one fide appeared 

to heavier than the other: but, as it had been before ex¬ 

amined, in that particular, by a very careful workman, more, 

than.once, I was at a lofs to determine what to think of the: 

effect I law * when happening t© change the pofitipn of the 

tool upon the board, the balance then appeared to be in 

poife. As there could be no- magic in the cafe, it appeared 

that the balance had magnetic polarity, as no other caufe 

could produce the efleef I had* witnefied, and which was . 

repeated as often as I' chofe to move the tool from the one 

politicii to the other. It happened that I was then fitting 

with my face to the fouth : a eircumftanee that led me, in- 

placing the plane of the balance vertically, to put it north 

and fouth, and of courfe the axis eafl and well —the only 

portion in which the magnetic influence could make itfelf 

moft apparent, and which will account for the eircumftanee/ 

not having been observed by the workman who examined 

the poife of the balance before I did, • for, as often as I 

placed the plane of the balance vertically between eafl; and 

well it was in poife, whichever end of its axis was placed 

towards the fouth^ 

Having 
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Having pretty well fatisfied myfelf as to the caufe, I now 

proceeded to determine the poles of the balance. With that 

View I placed its axis in a vertical fituation, ahd of coiirfe its 

plane was horizontal; and I was much furprifed to find that, 

in that pofition, it pbffeffed fufficient polarity to overcome 

the fribtion upon its pivot; fdr it readily turned on its axis 

to place its north pole towards the north. Making a mark 

on that fide that I might know its north pole^ I then re¬ 

peatedly turned that point towards the fouth; and, when left 

at liberty, it as often refumed its former pofition, performing 

a few vibrations before it quite fettled itfelf in its fituation 

and came to reft— ‘exactly as a needle would do if fufpended 

in the fame manner. 

I was extremely happy that I had obferved thefe effebls 

before I brought a inagtiet to make the experiment I firft in¬ 

tended, as I might, and as others alfo might have concluded, 

that the polarity had been produced by the approach of the 

magnet. I now, however brought a magnet into the {hop, 

and, prefenting its fouth pole to the marked fide, that is, to 

the north pole of the balance, the balance continued at reft: 

but upon prefenting the north pole to the marked place, it 

immediately receded from the magnet, and refumed its for¬ 

mer pofition whenever the magnet was withdrawn. 

No doubt now remaining as to the fabts, and being in 

poffefiion of the pofition of its poles, I proceeded to examine 

the effects produced by this caufe upon the watch’s rate of 

going. Having put on the pendulum fpring, and replaced 

the balance in the watch, I laid the watch with the dial 

upwards, that is, with the plane of the balance horizontally^ 

and in fuch a pofition that the balance when at its place of reft 

fiiould have its marked fide toward the north;—in this fitua¬ 

tion it gained f in twenty-four hours. I then changed 

its pofition fo that the marked fide of the balance when at reft 

fhouid be towards the fouth, and, obferving its rate of going 

for the next twenty-four hours, found it had loft 6' 48'''—• 

producing, by its change of pofition only, a difference of 

C 2 " 12' 
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tzr 2$f/ in its rate. It muff be obvious to every perfon, tha^ 

even this difference, great as it was, would be increafed or 

diminifhed as the wearer fhould happen to carry in his 

waiffcoat pocket a key, a knife, or other article made of 

fleet. This circumffance, taken along with the amount of 

the variation occafioncd by the polarity of the balance, was 

fully fufficient to produce all the irregularity obferved in the 

going of the Watch. 

I then took away the Heel balance, fubliituted one made 

of gold, and, having brought the watch to time, obferved its 

rate of going, and found it as uniform as any watch of the 

like conftruftion; for, though it was a duplex efcapement, 

which is perhaps the belt yet invented, at lead for common 

purpofes, it had no compenfation for the expanfion and cqn- 

t raft ion oceaiioned by heat and cold, and therefore a perfeft. 

performance was not expefted. 

Steel balances being commonly in ufe, and, on that ac¬ 

count, eafieft to be procured, and being on many accounts 

preferable to any other, I was unwilling to abandon them 

entirely; but rcfolved to take the precaution of always trying 

them before I fhould apply them to ufe. The mode I adopted, 

was, to lay them upon a flice of cork fufficient to make them 

float upon water, and I was in hopes that out of a confider- 

able number I might be able to feleft fufficient for my pur- 

pofe; but to my furprife, out of many dozens which I tried 

in this mariner, I could not feleft one that had not polarity. 

Some of them had it but in a weak degree, and not more than 

one or two, out of the whole quantity, appeared to have it 

ib firong as the one which gave birth to thefe experiments 

and to the prefe'nt paper, which is perhaps more prolix than 

could be wifiled : but the fubjeft appeared to be not unin- 

terefiing, and I hope the remarks I have offered will not be 

altogether ufclefs, as every thing that Can. tend to add to the 

perfection of time-pieces, or to remove any caufc that operates 

agadnff their perfection, is of fome importance. 

' My only motive in fending this for publication in the 

' * ~ Philo-- 
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PlilJpiop-Iileal Magazine is to render fome fervicc to'a foience 

which. I at firft ftudied for amufement only, having never 

been infirudfed in any part of it, and for fome years without 

the mo ft chftant idea of ever following it as a bufinefs. 

Should it prove acceptable, I may perhaps follow it up with 

a demonftratixm* and .a few diagrams to - illufirate tire fore¬ 

going experiments, and to caft fome light on other branches 

of this foience; particularly on the various efcapements now- 

in ufe, and .the advantages and difadvantages of their different 

conftrudfians and applications in clock and watch work. - In 

doing this a compenfation for pendulums will be pointed out, 

ftmple and cheap in its conftru&ion, yet calculated to obviate 

the inconveniences attending the ingenious but expenfive 

contrivances that have hitherto been refortod to, and at the 

fame time capable of the niceft adj uftment poftible. This 

improvement, for inch I confkle-r it, will forve at the fame 

time to fhewr how our very amufoments, and the ftudy of our 

leifure hours, when diredicd to ufeful objedts, though with 

{fender abilities and under many difadvantages, may eventu¬ 

ally be of fervicp to our friends in particular, and beneficial 

to fociety in general. 

Hatton-hou/e, 6. VARLEY. 
M&y 31, 1798. 

P. S. As I am perfuaded a Journal carried on upon the 

plan you have propofed cannot fail to be ufeful to the com¬ 

munity, and as even hints may fometimes pave the way to 

greater improvements, I {hall look over my memorandums, 

from among which I may perhaps be able to furnifli you 

with fome, pn a variety of fubjedls, for the amufement of 

yQur fcientific readers. 

€3 V, Method 
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V. Method of preparing a cheap Subfiiute for Oil Painty a% 

durable as that prepared with Oil, and free from any 

had Smell. By M. LudICKE. From the Bibliotheque 

Phyfico- e conomique, 1793. 

IT often happens that people do not choofe, or cannot 

employ oil-painting in the country, either becaufe it doea 

not dry foon enough and has an infupportable fmell, or be¬ 

caufe it is too dear. M. Ludicke employed, with the greateft 

fuccefs, the following method for painting ceilings, gates, 

doors, and even furniture. 

The Procefs, 

Take fre(h curds, and bruife the lumps on a grindings 

ftone or in an earthen pan or mortar with a fpatula. After, 

this operation, put them in a pot with an equal quantity of 

lime well quenched and become thick enough to be kneaded; 

ftir this mixture well, without adding water, and ypu will 

foon obtain a white-coloured fluid, which may be applied 

with as much facility as vamifh, and which dries very 

fpeedily. But it muft be employed the fame day, as it will 

become too thick the day following. 

Ochre, Armenian bole, and all colours which hold with 

lime, may be mixed with it, according to the colour which 

you wifh to give to the wood; but care muft be taken that 

the addition of colour made to the firft mixture of curds and 
i . • ’ 1 • ' 

lime may contain very little water, elfe the painting wall be. 

lefs durable. 

When two coats of this paint have been laid on, it may be 

polifhed with a piece of woollen cloth or other proper fub- 

ftance, and it will become as bright as varnifh. It is certain 

that no kind of painting can be fo cheap: but it poflhfles, 

befldes, other advantages: in the fame clay two coats may 

be laid on and polifhed, as it dries fpeedily and has no fmell. 

If it be required to give it more durability, in places expofed 

t% 
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*to moifture, do over the painting, after it has been poliflied, 

with the white of an egg: this proeefs will render it as 

durable as the bed nil painting. 

•VI. On the Antiquity and Advantages of Etncaufic Painting, 

with an Examination of the Proofs employed an that Art by 

the Ancients, Vrom a Treatife entitled Antichita, Vantage.! 

e Metodo della Pittura Encaufta^ Memoria del Gh. Sig^ 

<diov. Fabbroni, &c. Roma, 1797. Quarto. ; 

ItALY is much indebted to the penetration of the learned 

Abbe Requeno for again bringing forward to the notice of 

modern painters wax-painting, (pittura cncaujla,) which 

'was forgotten, and cenfidered as entirely loft. 

The ftimulus of curiofity always keeps alive and vigilant 

that laudable ambition to which we owe the moft valuable 

idifeoveries; and writers are ever ready to catch the new idea, 

either to appropriate it to themfelves, or at leaft to partici¬ 

pate in the honour of it. By the callifion of their 'Various 

attacks on each other, truth is tftruft forwards fo as to be 

more diftindlly feen than before, and the difeovery thus 

acquires more value, and can be employed with more ad¬ 

vantage. . ' 4 • 

No fooner had Requeno, whofe merit entitles him to fo 

much praife, made known the refult of his refearches, than 

-a numerous body appeared to examine the advantages of it, 

•or to fliare in the approbation beftowed on it. Some ex¬ 

plained the clafiics in a manner different from what he had 

done, and others propofed methods which they confidered as 

fuperior. Wax, in all probability, forms the only ground of 

encauftic painting, . Requeno, from his own ideas, adds 

•maftic; but Lorgna converts no lefs abfolutely his wax into 

foap; as Bachelier does with the alkali of foda. The inge¬ 

nious Aftori, difpleafed with both their readings, wifhes no 

C 4 lefs 
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lefs abfolutely to add gum and honey, as he affirms that it 

would render the wax far more yielding, and much fofter for 

the bruffi. 

I contented myfelf with confidering, in my clofet, the re~ 

fult of the laudable difpute of thefe able and meritorious' 

writers, and thought I could clearly perceive that none of 

them had come near enough to the mark, though each of 

them had done eflential fervice to the art. 

- Some of the ancient writers who have thrown light oit 

this fubjeft, among whom are Varro, Vitruvius, and Pliny, 

exprefsly afcribe to the' ancient painters the ufe of Punic, 

that is Carthaginian, wax. It was Paid to be the beft, as it 

exceeded in whitenefs the Sardinian and Corfican; and the 

peafon of this probably lay in its being better purified; for 

the Africans, as Pliny tells us, were accuftomed to ufe alkali 

in order to render this fubflance whiter, and, in my opinion, 

to free it from all greafy matter. It was then called Punic 

wax, as Venetian turpentine, foap, and wax, are now pre- 

feribed in books of receipts in qrder to fignify the bell;; and 

we muft conclude, if, inftead of confidering the wax to 

have been merely bleached, we convert it into real foap, 

' arifmg from the clofe combination of the wax with the alkali, 

that we change and pervert the meaning of thefe authors. 

The idea which I formed of the period of en-cauflic painting, 

and the country where invented, was eonfiderably different, 

and I have had the pleafure of finding it afterwards con¬ 

firmed by experiments and fa&s. 

The knowledge and life of encauffic painting is certainly 

older than the time qf the Greeks and the Romans, to whom 

the learned Requeno feems to affign the exclufive poffeffion 

pf this art; becaufe the Egyptians, who with the Etrufcans 

were the parents pf the greater part pf the inventions known 

among mankind, and from whom the Greeks learned f© 

much, were acquainted with ,and employed encauftip paint¬ 

ing in the ancient ages of their greatnefs and fplendour, as is 

proved by the valuable fragments of the bandages and 

coverings 
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coverings of a mummy painted in this manner, which, hy 

the favour of our gracious prince, the noble patron and pro¬ 

moter of the arts and feienees, is expo-led to the view of 

every connoiffeur, in his elegant mufeum. The exigence of 

wax on this Egyptian mummy may be discovered on a bare 

view j but I convinced myfelf by other proofs of a lefs du¬ 

bious nature. 

Moft of the mummies, however, preferved in colle&ions, 

are painted with a fizc, which appears to be not unlike that 

ufed in paintings with water colours (pittura a tempera) • but 

it is certain that the Egyptians differed much in their orna- 

y ^ the mummy above-mentioned 

are, on this account, more valuable and more worthy of 

notice. 

I fav in the Eufcifh IVIufcum a mummy which was entirelv 

covered with glafly grains; and the colour of forne of 

them gave me icafon to conje<ffure that thefe ancient people 

were acquainted with the effe&s of cobalt in faialt, which 

has however been confidcred as anew invention. Ifawan¬ 

other mummy at Paris, which had formerly belonged to the 

celebrated Count Caylus: among other Angularities it had 

fame ornaments of leaf gold upon a ground of chalk an4 

bolus, which is at prefent employed by the European gilders. 

In the Royal Mufeum at floren.ee there is, befidys others, 

one with gilding of the like kind and very lively colours. But 

X will not here enter intq a panegyric of the Egyptians, who 

accompliflicd fo great things, and much earlier than the 

(jiccks or the Romans; it will be fuffiejent to have (hewn, as 

a point unknown in the hi (lory of the arts, that thefe people 

pra&hed cncauflic painting, as appears beyond a doubt from 

the before-mentioned fragment : but I will confefs that this 

would be a barren knowledge if it did not lead us to other 

ufeful refearcjies. I muff obferve, in the firft place, that no 

oil-painting, perhaps of only two or three hundred years old, 

exhibits a white paint that has kept Xb well as that feen on 

the abo\ c fragment; and this eircumftance fufliciently proven 

the 
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the valuable advantage that method has over the comm® 

oil-painting, which, notwithstanding the general opinion, 

cannot have been unknown to the ancients ; for, befides olive- 

oil, they were acquainted with that of fefaraom, turpentine, 

cedar, and nut oils. It is impofiible that in Egypt and Phoe¬ 

nicia, where lb much ufe was made of flax, the oil pro¬ 

cured in abundance from that plant fhotild have been un¬ 

known. Thofe who have kept oil, or who have fpilt any 

of it, whether nut or lintfced oil, mull have remarked that 

it pofteffes the property of foon drying by the effects of the 

atmofphere; and therefore it may be eafily believed that 

mankind mu ft; foon have conceived the idea of employing 

it, particularly, for fhips, which, as Herodotus fays, were 

painted with red ochre in the earlicft periods, and adorned 

with- figures and ornaments. The ufe of oil afforded paint¬ 

ing a much fimpler and eafier method. than that of wax : it 

xnuft therefore have been firft adopted, and the tranfition 

from oil to wax inuft be confidered as' a flep towards bring¬ 

ing the art to pertedfion ; becaufe encatiftie painting is not 

expofed to the irremediable mconvemencies that arile in oil- 

painting, the value of which we extolled through ignorance, 

and praiied as a new invention. 

Oil in general, and in particular drying oil which the 

painters ufe, has naturally a ftrong inclination to combine 

itfelf with the vital air or oxygen of the atmofphere, and by 

jmbibiny oxyyen it becomes dry, and a fiumes the character 

of refin; hut the colour then becomes darker, as is the cafe 

with transparent turpentine, which gradually becomes a black 

pitch.. 

According to the pew and more accurate method of de- 

pompofing bodies, oil confifts principally of hydrogen and 

carbon. By coming into contact with the atmofphere, and 

absorbing its oxygen and light, it undergoes a flow and im¬ 

perceptible conibuftion, which is not cffentially different 

from the fpeedy and violent which it would undergo in thq 

.common mode of burning. It firft palles^ by imbibing oxy- 

gen. 
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gen, into the (late of a more or lefs dark refill; lofes gra¬ 

dually its effential hydrogen, which makes a new combina-? 

4ion, and afterwards the oxygen itfelf which has attracted 

the carbon ; and at length leaves behind a thin layer of acn 

tual carbon, which in the end becomes black in the courfo 

of time, and confider^bly obfcures the oil-painting. By a 

continuance of the before-mentioned flow combufiion the 

carbon itfelf, as it were, burns alfo : if it be ftrongly acted 

upon by the light, it attracts the oxygen of the atmofphere, 

and again brings forward the carbonic acid or fixed air, which 

gradually flies off. By this, which I may call the fecond 

degree of combuftion, the pointing rnufi: become dufly and 

friable, like crayon painting (il pajlello) • a phenomenon 

which may be clearly perceived on oil-paintings, which are 

generally covered with wood and iron-work, that they may 

the better withftand the atmofphere. 

The allies, oxydes, or calces of metals, which are often 

pfed as paints, are nothing elfe than metals actually brought 

to a burnt or faline ftate by different doles of oxvsfen. When 

the oil, during the time of the before-mentioned combuftion, 

deprives thein of fome part of their oxygen by means of its 

well-known affinity, the metal again proportionally aflumes 

its natural ftate and colour; and as the calces or allies of 

the iron, and particularly white lead, return to their former 

metallic character, they become, in various - ways, black, 

by the lois of the oxygen, which, as is well known, is drawn 

from them merely by the contact of the light, efpecially 

when ftronp-. '• 
O '1 

It appears from the preceding theoretical obfervations, that 

one can hope only for a tranfient or deceitful effect from the 

refrefhing of oil-paintings with oil, becaufe the harmony of 

the tones, which the painter eftablifties as fuited for the mo¬ 

ment, does not proceed with equal fleps, and cannot preferve 

•itfelf in the like meafure for the courfeof a few years, as each 

tint, as they fay, ought to increafe, or, to fpeak more properly, 

to burn in propoxtionto its antiquity. It thence follows, that 

mere 
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mere waffling may be prejudicial to an old painting y and that 

the method of refrefhing paintings, as it is called, by daub- 

ing; over the furface from time to time with new drying oil, is 

highly prejudicial and ill calculated for the intended purpofe, 

flneethe oil when it becomes dry contracts in its whole fur- 

face, carries with it the paint under it, and occafions cracks 

in the painting. New oil of this kind Gives occafion to mi~ 

neral paints to be reftored ; but covers the picture with a 

new coat of relin, and then of carbon, which arifes from the 

gradual combuftion, and always caufes more blacknefs, and 

the decay of the painting which one wi flies to preferve,. 

Wax, on the other hand, undergoes a change which is very 

different from that of drying oil. The wax, inftead of be¬ 

coming black by the contact of the atmofphere, incrcafes in 

whitenefs, and, according to its natural quality, is not dccom- 

pofed in the air, and it does not ftrougly attract the oxygen 

of the calces or metallic allies which are commonly ufed in 

painting. Moreover, the fo called earths, which are in them¬ 

selves white, and are never variable either by the prefence or 

abfenee of oxygen, cannot be employed in oil-painting, be- 

caufe that fluid makes them almofl tranfparent, and caufes 

them to remain as it were without body (ccrpo), and not to 

produce the wiffled-for effect. That beautiful white, which 

may be obffrved on the before-mentioned Egyptian cncauf- 

tic, is nothing elfe than a Ample earth, and according to 

my chemical experiments a chalk (creta,) which is alfo un¬ 

alterable. If we conlkler this encauftie fragment as belong¬ 

ing to the epoch of the fir ft violent change which the reli¬ 

gious fyftem of the Egyptians experienced, it will be a fpeci- 

men of painting of about 2500 years old; for fuch is the 

number of the years that have elapfed fince Cambyfes over¬ 

turned the ceremonies and religious world ip of the Egyp¬ 

tians, not only by the fword, but by the ftill more powerful 

weapons of ridicule. Dead bodies were embalmed there in 

the time of Herodotus; but the cloth in which they were 

wrapped, or the bandages bound round them, were no longer 

cim.* painted 
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painted with facred characters. The bodies were only in- 

doled in wooden cafes, which were more or lefs ornamented. 

Many are of opinion, that an expreffion of the bifhop of Hippo 

gives reafon to aflert that the people in Egypt continued to 

prepare mummies even till the fifth century; but it muff be 

obferved that the Egyptians then had adopted the Chriftian 

religion; that they no longer ufed hieroglyphieal infcrip- 

tlons, which in the time of Apuleius were faid to be unin^ 

telliffible and forgotten ; and that it was not mummies which 

were prepared then, but gabbara, as St. Auguftine fays in 

his Orations, that is, dead bodies dried after the manner 

of mummies. If Bochart ahd Menage be not mi (taken, 

the name mummla is derived from muim, which fignifies, 

wax: and one might therefore believe that the drefs of 

embalmed bodies was thus named becaufe wax was em¬ 

ployed for painting it; and thence it would follow, that 

the fragment in queftion may be claffed among the okleft. 

Mummies, fince the earlieft periods of the Egyptian cere¬ 

monies, were expofed to a variety of fituations; for on cer¬ 

tain occafions they were taken up from the fubterranean 

repofitories in which they were depofited, and placed in the 

highways, or at the doors of the houfes. On other occafions 

they were carried into the halls where entertainments were 

celebrated, and they were alfo given as pledges of fidelity 

in various tranfa£tions. 

After the fall of Egyptian grandeur, the mummies were 

left buried and neglected in dark vaults, amiclft a damp foil, 

from which they were drawn forth only at a late period, 

by European curiofity, in order to ornament collections, or 

by the avarice of the Mahometans, who hoped to make them 

$.n article of gain. 

Many have remarked, and in particular Maillet during 

his confulfhip at Cairo, that the Arabs, when they find mum¬ 

mies of good appearance, ufually cut them to pieces, in order 

to examine whether any thing of value is concealed in their 

clothing. 
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clothing. I can affign no other caufe for the fragment ill 

queftion; and this would enhance the value of it, and render 

more important, as well as more ufeful, its great antiquity* 

and the beautiful painting to be feen on it* 

In all probability the ancients, as I have already faid, were 

once acquainted with the ufe of oil-painting, and loft or 

negle&ed it afterwards, fo that it was perhaps employed only 

fometimes by a few. 

Petronius praifes the frefh appearance which the valuable 

works of Zeuxis and Apelles had, even in .his time • but 

Cicero, on the other hand, fpeaks of the paintings of the 

ancients having fullered from blacknefs. The former fpeaks 

of wax-painting, and the latter certainly alludes to paintings' 

In oil. It is well known that paintings with wet chalks or 

water colours do not become black by age, and that this is 

the cafe alfo with encauftic. Of this any one may be 

convinced, not only by the expreflions of the above quoted 

authors, but by one’s own eyes on furveying the Egyptian 

fragment alluded to, Gallahd proves, on various grounds, 

that a painting was made with oil -fo early as the reign of 

Marcus Aurelius; and if no fpeeimens of that period have 

reached us, this is perhaps to be afeiibed to the frail and 

perifhable nature of this fpecies of painting. 

The oldeft oil-painting now in exigence, as far as I know, 

a Madonna and cmld on her arm with an eallern counte¬ 

nance. It has marked on it the date, which is thus expreffed 

occclxxxvj. If we exprefs thefewith Arabic characters,, 

it would make, in my opinion, 885, and the period of this 

piece would fall about the time of Bafilius or Charlemagne. 

This lingular and valuable painting, found in the old palace 

(palazzo vccchio) of the Florentine republic, is preferved at 

prefent in the chapel of the noble and learned director Ben- 

civenni otherwife Pelli, who purchafed it of a broker in the 

flreet for a few livres. I muft however remark, that if 

inftead of the above date we ought to- read xxcccixxxvi, * 

• which? 
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X. hich appears to me probable, it would (101 be one of the 

oideft of its kind in Italy, and belong to the oil-paintings of 

the fourteenth century, fome of which are mentioned by 

Dominici and Tirabofchi prior to the difcovery of the cele¬ 

brated Van Eye. , 

(To be concluded in the next Humber.) 

VII. Method of differing whether Win# has been adulterated 

with any Metals prejudicial to the Health, By M, Han HE- 

MAN N* From Bibliolheque Phyfico-economique. 

HP 
.1 HE property which liver of fulphur (alkaline fulphures) 

and hepatic air (fulphurated hydrogen) poflefs of precipita¬ 

ting lead in a black form, has been long ago made public ^ 

and this property has been employed to determine the qua¬ 

lity of wines by means of the liquor probatorius IVirtem- 

bsrgcnjis, or Wirtemberg proving liquor. 

But, in trying wines fuppofed to have been adulterated, this 

proof does more hurt than fervicc, becaufe it precipitates ironf 

of the fame colour as the pernicious lead. Many wine-mer¬ 

chants therefore of the greateft refpedlabilitv, rendered by 

thefe means fufpeffed, have been mined. 

There was wanting then a re-agent, which fiiould difcoyer 

in wine thofe metals only which are prejudicial to the health 

of min. ' 

The following liquor precipitates lead anti copper in a, 

black form, and arfenic of an orange colour, &c. but does 

not precipitate iron. The lad, which is not noxious, and 

rather falutary to the caulhtution, frequently get3 into- wines- 

by accident. 

Method of preparing the "Proving Liquof;• 

Mix equal parts of oyfter fhclls and cmde fulphur in a 

line powder, and put the mixture into a crucible. . Heat it 
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in a wind fa mace, and increafe the fire fuddenly, fo as td 

bring the crucible to a white heat, for the fpace of fifteen 

minutes. PuivOrife the mafs when it is cool, and preferve it 

in a bottle clofely flopped. 

To prepare the liquor, put 130 grains of this powder' and 

120 grains of cream of tartar (acidulous tartarite of pot- 

afh) into a flrong bottle; fill the bottle with common water* 

which boil for an hoitr, and then let it cool; clofe the bottl* 

immediately, and {hake it for fame time: after it has re-* 

mained at reft to fettle, decant the pure liquor, and pour it 

into fmall phials capable of holding about an ounce each,, 

firft putting into each of them 20 drops of muriatic acid. 

They muft be flopped very clofely with a piece of wax, in 

which there is a fmall mixture of turpentine. 

One part of this liquor mixed with three parts of fuf- 

pe£ted wine, will difeover, by a very fenfilile black precipi¬ 

tate, the leaft traces of lead, copper, &c. but will produce 

no effect upon iron, if it contains any of that metal. When 

the precipitate has fallen down, it may ftill be difeovered 

whether the wine contains iron, by faturating the decanted 

liquor with a little fait of tartar (tartareous acidulum of 

potaih), by which the liquor will immediately become blacks 

Pure wines remain clear and bright after this liquor has 

been added to them. 

VIII. On the Solar and Lunar Period of Six Hundred Yearsj 
,1 " 

By Profefor BuRJA, Member of the Royal Academy of 

Sciences at Berlin. Extracted from a Paper read on thei 

l^th of Decefnher ijgz. 

T HE hi (tori an Jofephus fays that God prolonged the 

lives of the patriarchs to at leaft fix hundred years, thaf they 

might become more perfect .in the knowledge of aftronomy/ 

becauftr- 
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becaufe the great year is always completed at the end of 

that period. 

No other ancient writer, however, makes any mention of 

this great year *, but Pliny in his Natural Hiitory relates, 

that Hipparchus had fixed the courfe of the fun and moon 

at fix hundred years *, which feems to refer to a period of 

that duration : and it is to be conjectured, that it was efica- 

blilhed by the ancients in order to compare the courfe of the. 

moon with that of the fun, and to foretel for a confiderable 

time beforehand the phafes of the moon. 

This, indeed, Was one of the principal objeCts of the 

ancient aftronomy. Meto invented the period of nineteen 

years, becaufe he believed that nineteen tropical folar years 

made exactly 235 lunar months. Calippus quadrupled this 

period, and made a new one of 76 years. Hipparchus qua¬ 

drupled thefe 76 years, and by thefe means obtained a more 

accurate period of 304 years. 

Now it may'be readily fuppofed, that Hipparchus, in the 

hopes of deviating full lefs from the truth, at length doubled 

his period, and brought it to 608 years *, for, otherwife, why 

fhould he have fixed his period even at 600 years ? 

According to every conjeClure, the great year is nothing 

elfe than the lalt doubled period of Hipparchus ; for, though 

Pliny and his cotemporary Jofephus fpeak in round num¬ 

bers of 600 years, or fix centuries, yet we know that ma¬ 

thematical accuracy is not always obferved in the language 

of common life and of hillorians. 

Mr. Baillv explains the period of fix hundred years in a 

manner totally different. That aftronomer finds, like all 

thofe converfant with the fubjeff, that 600 folar years form 

no whole number of lunar months without a fraddion: but 

as that would be the cafe if the year were aflurned a little 

longer, as it really is, he thence concludes that the year in 

ancient times was addually fo long as the precilion of the 

period of 600 years requires ; and befides, that thofe ages 

Vol. L D produced 
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produced very able and expert adronomers, who difcovered 

this period by an aftonifhingly long ieries of obfervations*. 

In this manner every period, however affirmed at pleafure, 

might be juftified. It would be only neceffary to reckoa 

tvhat length of year it would require mf to affume a certain 

acceleration in the revolution of the earth ; to determine 

thereby at what time the year had the requifite length 

and then to be aftonifhed how accurate mankind were in 

their adronomical calculations at that period. 

The reader may determine between both thefe explana¬ 

tions. It might {fill be, fuppofed, that the ancients really 

had a period of exadlly 600 years, neither more nor lefs, and 

that they deduced it from a falfe determination of the length 

of the year. But this would not agree well with the relf 

of their known periods*. 

IX. On the Irritability of Sea Sponges. From Neue Nordifche 

Beytriige, by Profejfcr Pallas. ■ 

HAVE for along time remarked in different kinds of 

fponge (fpongiajy particularly the fpongia villofay and all 

tough fea fponges, and even the commonei! fponge em¬ 

ployed in bathing-houfes, when not too much ufed, certain 

remains of irritability, which, in thefe bodies kept'fo long, 

^ut of their own element, cannot be confidered but as me* 

ehanicah If the above fponges be foaked in cold water 

until they extend to their fu’l magnitude, and hot water be 

poured over a part, or the whole of them, they inftantane- 

oufly contradf themfelves, pariicularly in the irritated part, 

with a wonderful velocity and force, as* if alive. As foon* 

however,,as the irritation of the heat ceafes, they again ex¬ 

tend to their former fize. This experiment may be repeated 

with a fponge, until its whole confidence and texture are 

dtedroyed by the hot water. An accidental observation made 
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mi a tubular piece of the before-mentioned fpongia villofa 

firft induced me to repfeat the fame experiment on other 

binds of tough fea fporiges. 

X. On the Theory of the Structufe of Cryfals. 

\}Vith a Plate, No. II.] 

HEN we reded! on the rapid progrefs which has been 

of late made in mod branches of natural knowledge, and 

particularly in chemiftry and mineralogy, and confider how 

much thefe may be facilitated by a competent knowledge of 

thofe regular forms which all mineral and faline fubilances 

affume, in certain circumftances ; it appears furprifing, that, 

though we have a number of books which treat on chemif- 

try, we have not one Englifh work on the theory of the 

flrudture of cryftals. To remedy this defedt in fome de¬ 

gree, and as an introdudlion to original papers on the fub- 

jedl promifed to us by an eminent mineralogift, we think 

proper to lay before our readers the following tranilation of 

The Abbe HaUT's Theory of Cryftalllzatmu From 

Vol. XVII. of the Annales de Chimie. 

I GAVE in this Journal, fome years ago, a (hort account 

of the theory of cryftallization •, but that paper may be 

confidered only as a {hort fketch, and more calculated for 

thofe who wifh not to be entirely ignorant of the fubjedl, 

than for thofe delirous of becoming thoroughly acquainted 

with its principles and refults. In the prefent paper I pro- 

pofe to afford the .latter an opportunity of obtaining their 

objedl, by prefenting them with the theory required, and 

with all the fadls neceffary to give them a jull idea of the 

laws to which it is fubjedt, and of the progrefs by which it 

has been carried to fuch a degree of generality, that an im- 

D x menfe 
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ttienfe number of fadts, formerly unconnected, now become 

arranged, as if of t'hemfelves, around a (ingle one on which 

they depend, and which ferves to conned! them all by mutual 

relations. 

I confefs, however, that this theory can be well underftood 

only by the help of analytical calculations *. Befides the 

advantage which analyfis has of involving in the fame for¬ 

mula the folations of an infinite number of different pro¬ 

blems, it alone can give to the theory the character of abfo- 

3ute certainty, by producing refults perfectly agreeable to 

thofe we receive from obfervation. 

Notwkhftanding thefe confiderations, 1 thought it would 

be better for thofe unacquainted with the fcience of calcu¬ 

lation, if I adhered to fimple re a foiling, accompanied by 

geometrical figures, which are fo ufeful in afiifting the ima- 

gination to conceive the arrangement of thofe fmall folids 

that concur to form a cryftal, but which were wanting to 

the fir ft paper. 

This arrangement I call fracture^ as oppofed to the term 

organization, which expreffes the far more compound me- 

ehanifm of animals .and plants. 

If this procedure be lefs direct, lefs expeditious, and 3efj 
I 

precife , and if it requires us to attend to thofe details 

which algebra pafles over in order to conduct us fpeedily 

to its object, it is at leaft attended with this advantage, 

that the mind by its means perceives better the connexion of 

the different parts of the whole under its cdnfideratl-on. 

I. Mechanical Divifion of Cryf ah» 

It is known that the fame mineral fubftnnce is fufceptible 

of many different forms well defined, fome of which do not 

prefect, on the firft view, any common point of refemblance 

that feems to indicate their relation. If we compare, for 

example, calcareous fpar in a regular hexaedral prifm with 

* See Memoires de J’Acad, des Sciences,. An 17^0.. 

the 
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the rhomboid * of the fame fpar whofe large angle is about 

i©i|°, we {hall, at firft, be inclined to believe that each of 

thefe two forms is entirely foreign to the other. But that 

point of union which efcapes our notice, when we confine 

ourfelves to the confideration of the exterior form, becomes 

fenfible when we penetrate into the internal mechanifm of 

the (trudture. Let me here then be permitted to trace 

things from their origin, by relating how the obfervation 

from which I fet out, and which has become the key of th.£ 

whole theory, firll prefented itfelf to my mind. 

I was holding in my hand a hexaedral prifm of calcareous 

fpar, fimilar to the one I have mentioned, and which had 

fallen from a group of which it formed a part. The frac¬ 

ture prefented a very fmooth farface, fituated obliquely, like 

the trapezium p f u t (Jig. i), and which made an angle of 

1350, both with the refidue a b cf p h of the bafe, and with 

the remainder t u e f of the plane i n e f Obferving that 

the cuneiform fegment p f u t i n feparated by this fradlure 

from the cryftal had for vertex one of the edges of the bafe, 

that is to fay the edge i //, 1 wiftied to know if I could detach 

a fecond fegment in the part to which the next edge c 11 be¬ 

longed, by employing for that purpofe the blade of a knife 

* ^ gtve the name of rhomboid to a parallelopipedon ae (fig. 4) termi¬ 

nated by fix rhombufcs equal and fimilar. In every rhomboid two of 

the folid angles fuch as a, e, oppofite to each other, are formed by the junc- 

t on of three equal plane angles. Each of the other fix folid angles is 

formed by a plane angle equal to each of the preceding, and by two other 

angles of a different meafure, but equal to each other. The points a,e, are 

the fummits, and the line a e the axis. In any one whatever a b df of the 

rhombufes, which compofe the furface, the angle a, contiguous to the fum- 

mir, is called the fuperior angle; the angle d the inferior angle j and the 

angles b and f are the lateral angles. The fides ab, af are the fuperior 

edges and the fides bd, df, the inferior edges ; b f is the horizontal dia¬ 

gonal ; and a d the oblique diagonal. The rhomboid is obtufe or acute ac¬ 

cording as the angles of the fummits are obtufe or acute. The cube is the 

boundary qf the rhomboids. 

D3 
/ 

diredled 



3 3 Theory of Cryflallizatioy, 

diredled in the fame degree of obliquity as tlie trapeziun* 

P/u*> and affifted by the flrokes of a hammer. This attempt 

was fruitlefs ; but having tried the fame operation towards 

the following edge b c, I uncovered a new trapezium fimilar 

to the firfl. The fourth edge a b refilled the inftrument like 

the fecond \ but the next one a h yielded eafily to the me¬ 

chanical divifion, and prefented a third trapezium of as fine 

a polith as the other two. It is almoff unneceffary to add, 

that the fixth edge i h remained indivifible, like the fourth 

and the fecond. 

I then proceeded to the inferior bafe cl e f g \ r, and obfer- 

vation proved to me that the edges of this bafe, which admit¬ 

ted feclions like the preceding, were not the edges ef\ dri gkx 

correfponding with thofe I had found divifible towards the 

upper part, but the intermediate edges de> vy, gf. The tra¬ 

pezium /q y v represents the fedlion made below the edge kr. 

This fedlion is evidently parallel to that of the trapezium 

pfu and in the like manner the four other trapeziums are 

parallel two to two. But thefe different fedlions being in 

the direction of the natural joining of the laminae, I eafily 

fucceeded to obtain more fedlions parallel to each of them, 

while it was impoflible to divide the cryftal in any other di- 

redlion. By continuing this mechanical divifion, determined 

by the paralldifm above mentioned, I came to new fedlions, 

always nearer the axis of the prifm ; and when thefe fedtion® 

had made the remainders of the two bafes to difappear, the 

prifm was transformed into the folid OX (fig. 2) terminated 

by twelve pentagons, parallel two to two, of which thofe at 

the extremities SAOIR, GIODE, BAODC, on the one fide, 

and KNPQF, MNPXU, ZQPXY, on the other, were the 

relults of the mechanical divifion, and had their common 

vertices O, P, fituated in the centres of the bafes of the prifm 

(fig. i). The fix lateral pentagons RSUXY, ZYRIG, &c. 

(fig. 2) were the remains of the planes of the fame prifm. 

In proportion as, I multiplied the fedlions, always parallel 

to the preceding, the lateral pentagon® decreafed in height; 
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atid at a certain term the points RG becoming confounded 

with the points YZ, the points SR with the points UY, &c. 

there remained nothing of the pentagons in quefiion but 

the triangles YIZ, UitY, &c. (fig 3). Beyond that term 

die fedtions happening to pafs over the furface of thefe tri¬ 

angles diminifhed gradually their extent, until, at length, 

thefe triangles were loft ; and then the folid which arofe 

from the hexaedral prifm became a rhomboid a e [fig. 4) en¬ 

tirely like that commonly diftinguifhed under the name of 

Icelandic fpar. 

A refult fo unexpe&ed made me immediately conceive the 

idea of fubje£ting the other calcareous cryftals to the fame 

proof; and all yielded to the mechanical divifion in fuch a 

manner, that, when the external faces had difappeared, the 

kind of nucleus which remained under the inftrument was 

ftill a rhomboid of the fame form as the firft. The only 

thing neceffary was to find the diredlion of the fections 

which conducted to the central rhomboid. 

To extract, for example, this rhomboid from that fpar 

called commonly the lenticular, and which is a much more 

obtufe rhomboid, having its great plane angle equal to 

1140 i8; 56", it was neceffary to begin at the two vertices, 

making the fedfions pafs through the leffer diagonals of the 

faces. If it were wiftied, on the contrary, to get at the nu¬ 

cleus of the rhomboidal fpar with acute vertices *, it would 

be neceffary to dire£t the fedlioris of the planes parallel to 

the edges adjacent to the vertices, and in fuch a manner 

that each of them Ihould be equally inclined to the planes 

it cuts. 

Thefe refults are the more worthy of attention, as it would 

at firft feem that cryftallization, after having once adopted 

the rhomboid, in regard to one determined fpecies of mine¬ 

ral, ought always to re-produce it with the fame angles. But 

* This rhomboid, as well as the preceding, will be farther explained irk 

$he courfe of the prefent article. 

D 4 the 
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the paradox arifing from this'diverfity of appearance is ex¬ 

plained by the double ufe of the rhomboidal form, which 

ferves here to difguife itfelf, and which conceals fixed and 

conftant chara&erifing marks under a variable outfide. 

If we take a cryftal of another nature, fuch as a cube of 

fluor fpar, the nucleus will have a different form. This, 

in the prefent cafe, will be an odtaedron, to which we {hall 

arrive by taking off the eight folid angles of the cube. Heavy 

fpar will produce, for nucleus, a right prifm, with rhomboidal 

bales ; feld fpar an oblique-angled parallelopipedon, but not 

rhomboidal * *, the apatite or beryl a right hexaedral prifm ; 

the adamantine fpar a rhomboid, a little fharpeneff ; blend 

a dodecaedron, with rhomboidal planes; iron of the illand 

of Elba, a cube, &c. and each of thefe forms will be conflant 

in regard to the whole fpecies, fo that its angles will undergo, 

no variation of importance; and if an attempt be made to 

divide the cry Hal in any other direction, we (hall not be able 

to find a joining. Nothing will be obtained but undefined 

fragments: in a word, it will be.broken rather than divided. 

Thefe folids, infcribed, each, in all the folids of the fame 

fpecies, ought to be ccnfidered as the real primitive forms 

on which all the other forms depend. All minerals, I con- 

fefs, are not fufceptibJe of being divided mechanically, but 

there aie a greater number than I at firft thought; and with 

regard to thofe cryffals which have hitherto refilled my ef¬ 

forts to find their natural joinings, I have remarked that their 

furface, ftriated in a certain direction, or the relation of their, 

different forms among thofe which belong to the fame fub- 

ftance, often prefent indications of their ftrudture ; and that, 

reafoning from their analogy with other divifible cryffals, 

we may determine that ffrudlure at lead with great pro¬ 

bability. 

I call fqcondary forms all thofe that differ from the primi¬ 

tive form. We fhall fee, hereafter, that the number of thefe 
V 'l * t. ' ' ' " K i \ ' ‘ + 

f Mem. de PAcad. des Sciences, An 1784, p. 7. 

forms 
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forms has limits, which can be determined by theory, ac¬ 

cording to the laws to which*the ftrudture ofcryftals is fab- 

jedted. , 

The folid of the primitive form, obtained by means of the 

operation above explained,, may be fubdivided in a difedliom 

parallel to i-s different faces : all the enveloping matter is 

equally divifible by fedtions parallel to the faces of the pri¬ 

mitive form. It thence follows that the parts detached by 

the help of all thefe fedfions are fimilar, and differ only in 

their bulk, which continues to decreafe in proportion as the 

divifion is carried Hill farther. We, however, muff except 

thofe which are near to the faces of the fecondary folid j for, 

thefe faces not being parallel to thofe of the primitive form, 

the fragments which have one of their facets taken, in the 

fame faces cannot entirely refemble thofe detached towards 

the middle of the cryftal. For example, the fragments of the 

hexaedral prifm (fig. i), the external facets of which make 

part of the bafes or of the planes, have not, in that refpedl, 

the fame figure as thofe fituated nearer the centre, and of 

which the facets are all parallel to the fedfions p f u t9 

l q y v, &c. But theory, as I fhall (hew, removes all the 

cmbarraffment which, on the firft view, arifes from that 

diverfity, and reduces the whole to an unity of figure. 

But the divifion of the cryftal into fmall fimilar folids has 

a term beyond which we fliould come to particles fo fmall, 

that they cpuld no longer be divided without analyfing them; 

that is to fay, without deftroying the nature of the fubftance. 

I ftop at that term; and I give to the corpufcula we ftiould 

infulate, if our organs and inftr-uments were fufficiently 

delicate, the name of mtegral molecule. It is very probable 

that thefe molecule are thofe which were fufpended in the 

fluid in which the cryftallization was effedled. But my 

readers may judge for themfelves. We. may, however, 

■with truth, affert, that, by the afliftance of thefe molecular, 

theory reduces to Ample laws the different metamorphofes of 

cryftals, 
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cryflals, and arrives at refults which exadlly reprefent thofc 
% 

©£ nature y and this is the only end 1 propofed. 

When the nucleus is a parailelopipedon, that is to fay, a 

folld with fix parallel faces, two to two, like the cube, the 

rhomboid, &c. and this folid dees not admit of any other 

c&vifions than thofc made in the direction of the faces, it is 

evident that the molecule refill ting from fubdivifion, both 

erf the nucleus and of the enveloping matter, arc fimilar to. 

the nucleus. In other cafes the form of the moleculae differs, 

from that of the nucleus. There are alfo cryflals which, by 

help of the mechanical divifion, yield particles of different 

figures, combined together throughout the whole extent of 

thefe cryflals. I (hall explain hereafter my conjectures on 

the manner of refolving the difficulty prefented by thefe 

kinds of mixed ftrudlures ; and it will-be feen that this diifi- 

- eulty does not affedl the theory at bottom. 

II. Laws of Diminutionf 

I. Diminution at the edges. . • 

The primitive form and that of the integral molecular 

b<?ing determined, after the diffedlion of the cryflals, it was- 

neceffary to discover the laws according to which'thefe 

moleculae were combined to produce, around the primitive 

fern, thefe fpeciesof envelopes,, terminated fo. regularly, and 

from which refulted polyedra fo different from each other ; 

though originally of the fame fubflance. But fuch is the 

mechanifm of the flrudlure fubjedl to thefe laws, that all the 

frsrts of the fecondary cryftal, fuperadded to, the nucleus, 

are formed of laminse, decreafing regularly by the fubtradUon 

©f one or more ranges of integral moleculse y fo that 

theory determines the number of thefe ranges, and, by a 

neceflary coniequence,. the exadl form of the fecondary 
cryflal. 

' * * 

To give an Idea of thefe Taws, I fhall firft make choice of a 

very, limplc and very elementary example* Let ns conceive 
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TP (fig* 5) to reprefent a dodecaedron, whofe faces are 

equal and fimilar rhombufesj and that this dodecaedron is a 

fecondary form, which has a cube for its nucleus or primitive 

form. The pofition of this cube may be eafily conceived 

by infpedfing fig. 6, where it is feen that the fmall diagonals 

DC, CG, GF, FD, of the four faces of the dodecaedron, 

united around the fame folid angle L, form a fquare, CDFG, 

But there are fix folid angles compofed of the four planes, 

viz. the angles L, O, -E, N, R, P, (fig. 5) j and, conv¬ 

eniently, if feftions are made to pafs through the fmall diago-- 

nals of the faces which concur to the formation of thefe 

folid angles, we {hail fuecefiively uncover fix fquares, which 

will be the faces of the primitive cube, and three of which 

are reprefented (fig- 6), viz. CDFG, AFsCD, BCGH. 

This cube would evidently be an aflemblage of integral 

cubic moleculae, and it would be necefiary that each of the 

pyramids, fuch as LDCGF (fig- 6), which reft on the faces, 

fhould itfelf be compofed of cubes equal to each other, and 

to thofe forming the nucleus. 

To make it more apparent how this might take place, I 

{hall point out the means of making an artificial dodecaedron, 

bv employing a certain number of fmall cubes, the affortment 

of which will be an imitation of that of the moleculse em¬ 

ployed by nature in the formation of the dodecaedron we 

are here confidering. 

Let ABGF (fig. 7) be a cube compofed of 729 fmall 

cubes equal to one another, in which cafe each face of the 

whole cube will contain 81 fquares, nine on each fide, which 

will be the external faces of as many partial cubes, reprefenta- 

tives of moleculae. The cube in queftion will be the nucleus 

of the dodecaedron which we propofe toconftruCl. 

On one of the faces, fuch as ABCD of this cube, let us 

apply a fquare lamina compofed of cubes equal to thofe 

which form the nucleus, but which towards each edge has a 

range of cubes lefs than if it had been on a level with the 

adjacent fajes BCGH, DCGk, Sic. Bhat is to fay, let this 
lamina 
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lamina be compofed only of 49 cubes, 7 on each fide, in fucb 

3. manner that if its inferior bafe be 0 n f g (Jig. 8), that bafe 

may fall exadtly on the fquare marked by the fame letters 

{fis- 7)- 

Above this firfl lamina let us apply a fecond compofed of 

25 cubes, five on each fide, fo that if Imp u {fig. 9), repre- 

font its lower bafe, this bafe may be found fituated exactly 

above the fquare defigned by the fame letters- (fg. 7). 

Let us, in like manner, apply a third lamina upon the 

fecond *, but containing only 9 cubes, three on each fide, fo 

that v x y z [fig. 10) being the inferior bale, this bafe may 

eorrefpond with the fquare marked by the fame letters 
* 

{jig. 7). Laftly, on the middle fquare r, in the preceding 

lamina, let us place the frnall cube r (fig. \ 1), which ill 

xeprefent the laft. 

It maybe eafily feen that by this operation we (hall have 

formed upon the face ABCD (fg. 7) a quadrangular pyra¬ 

mid, of which this face will be the bafe, and which will have 

the cube r (fig* 11) for its fummit. If we continue the fame 

operation on the other five faces of the cube (fg> 7) we lhall 

have, in all, fix quadrangular pyramids, refling on the fix 

faces of the nucleus, which they will envelop on all fides. 

But as the different courfes or laminae which,compofe thefe 

pyramids project beyond each other a certain quantity, as 

may be feen fg. 12, where the parts elevated above the planes 

BCD, BCG rcprefent the two pyramids which reft'on the 

faees ABCD, BCGH (fig. 7), the faces of the pyramids 

will'not form continued planes : they will be alternately re¬ 

entering and falient ; and in fome meafure will imitate a 

pyramidal afcent of heps, which prefents four faces (efcalicr 

a quatre faces J. 

Let us now fuppofe that the nucleus is compofed of an 

incomparably larger number of cubes, almoft imperceptible, 

and that the lamina?, applied on the different faces, which X 

lhall in future call Iambi# of fuperpoftiony go on increafing 

towards their four edges, by fubtra&iorts of one range of 

cubes 
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cubes equal to tho'fe of the nucleus, the number of thefe 

laminae will be found incomparably greater than in the pre¬ 

ceding hypothefis ; at the fame time the cavities (cannelures) 

which they will form, by the alternate fallying and re-enter¬ 

ing of their edges, will be fear cel y fenfible *, and we may 

even fuppofe the compofing cubes fo frnall that thefe cavities 

will become imperceptible to our fenfes, and that the faces 

of the pyramids will appear perfectly fmooth. 

Now DC BE (fig. 12) being the pyramid refting on 

the face ABCD (fig. 7), and C BOG (fig. 12) the py- ' 

ramid applied on the neighbouring face BCG H, (fig. 7), if 

we coniider that every thing is uniform from E to O (fig. 12) 

in the manner in which the edges of the laminae of fuperpofi- 

tion mutually project beyond each other, it will readily be 

conceived that the face C E B of the firfl pyramid ought 

to b.e found exa&ly in the fame plane as the face C O B of 

the adjacent pyramid, fo that the affemblage of thefe two 

faces will form a rhombus ECO B. But for the fix py¬ 

ramids we had twenty-four triangles, fimilar to C E By 

which, confequently, will be reduced to twelve rhombufes, 

from which will refult a dodecaedron fimilar to that repre- 

fented (fig* 5 and 6) ; and thus the problem is refolved. 

The cube, before it arrives at the form of the dodecae¬ 

dron, paiTes through a multitude of intermediate modifica¬ 

tions, one of which is represented fig. 13. It may be there 

feen that the fquares p a e 0, k l q uy m n t s, &c. correfpond 

to the fquares A B C D, D C G F, C B H G, &c. (fig* 6} 

and form the fuperior bafes of as many pyramids, incomplete 

for want of the laminae by which they ought to be termi¬ 

nated. The rhombufes E D L C, E C O B, &c. (fig- 5), 

by a neceffary confequence are reduced to fimple hexagons- 

* e C / ED, eo B n m C, &c. (fig. 13) and the furface of 

the fecondary cryflal is compofed of twelve of thofe hexa¬ 

gons and fix fquares. This is the cafe, with the boracic 

fpar, allowance being made for fome facets which take the 

place 
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place of the folid angles, and which are fubje£l to another 

law of decreafe, to be fpoken of hereafter. 

If the decreafe of the laminae of fuperpofition took place 

according to a more rapid law ; if each lamina for example 

had had on its circumference two, three, or four ranges of 

cubes lefs than the inferior range, the pyramids produced 

around the nucleus, by this decreafe, being more lowered, 

and their adjacent faces being no longer on a level, the fur- 

face of the fecondary folid would becompofed of 24 ifofceles 

triangles, all inclined one to the other. I call decreafe on the 

edges that which takes place parallel to the edges of the nu-< 
n 

eleus, as in the preceding examples, to diflinguifh it from 

another kind of decreafe which I {hall fpeak of hereafter, 

and which takes place according to diredlions altogether 

different. 

( To he continued.) 

XI. Obfervations on Iron and Steel. By JOSEPH CoLLTER. 

From the Tranfa&ions of the Manchefter Society. 

\lVith a Plate3 No. III.} ' 

Af rER examining the works of different authors wh<$ 

have written on the fubjea of making iron and heel, I am 

perfuaded that the accounts given by them of the neceffary 

proceffes and operations are extremely imperfect: Chemifts 

have examined and defcribed the various compound mine¬ 

rals containing iron with great accuracy, but have been lefs 

attentive to their reduaion. This obfervation more parti* 

cularly applies to ffeel, of the making of which I have not 

feen any correft account. It is lingular to obferve how very • 

imperfedly the cementation of iron has been defcribed by 

men of great eminence in the fcience of chemiflry. Fomx 

croy hates the length of time neceffary for the cementation 

o£ 
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«f iron to be about twelve hours j but it is difficult to difco 

ver whether he alludes to call or to bar Reel : for he fays* 

that ffiort bars of iron are to be put into an earthen box 

with a cement, and clofed up. Now heel is made from bars 

of iron of the ufual length and thicknefs : but call Heel is 

made according to the procefs defended by Fourcroy, with 

this effential difference—the operation is begun upon bar 

Heel, and not bar iron. 

Mr. Nicholfon is equally unfortunate in the account given 

in his Chemical Dictionary. He fays that the ufual time 

required for the cementation of iron is from 6 to 10 hours 
v * 

and cautions us again It continuing the cementation too 

long ; whereas the operation, from the beginning to the end* 

requires 16 days at leaft. In other parts of the operation he 

is equally defective, confounding tire making of bar with 

that of caff Heel, and not fully defending either. In ffieak- 

i ing of the ufes -of Heel, or rather.of what conffitutes its fu- 

periority, Mr. Nicliolfon is alfo deficient. He obferves that 

‘fits molt ufeful and advantageous property is that of becom¬ 

ing extremely hard when plunged into water.” He lias here 

; forgotten every thing refpe&ing the temper and tempering 

of Heel inftruments, of which, however, he takes feme no¬ 

tice in the fame page. “ Plunging into water ” requires a 

little explanation : for, if very hot Heel be immerfed in .cold 

water without great caution, it will crack, nay fo me times- 

break to pieces. If is h®wever neceffary to be done, in order 

to prevent the Heel from growing loft, and returning to the 

Hate of malleable iron •, for, were it permitted to cool in the 

open air, the carbon which it holds in combination would 

be diffipated*. I fhall at p'refent confine my remarks to 

thv_ operations periormed on iron in Sheffield and its nelpdi- 

bourhood, from whence various communications have beera 

tranfmitted to me by vefident friends, and where I have my- 

ffilf feen the operations repeatedly performed. The iroia 

It is the opinion of Tome metallurgies, that a partial aMlraaioii of 

«fygen takes place, by plunging hot metal into cold water. 

mat!* 
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made in that part of Yorkfhire is procured from ores found 

in the neighbourhood, which are of the argillaceous kind* 

but intermixed with a large proportion of foreign matter. 

Thefe, however, are frequently combined with richer ores 

from Cumberland and other places. The ore is firft roafled 

with cinders for three days in the open air, in order to expel 

the lulphureous or arfenical parts, and afterwards taken to 

the furnaces, fome of which are conftrudled fo that their in¬ 

ternal cavity has the form of two four-fided pyramids joined 

bafe to bafe ; but thofe mo ft commonly ufed are of a conical 

form, from forty to fifty feet high. The furnace is charged 

at the top wdth equal parts of coal-cinder and lime-flone. 

The lime-flone a£ts as a flux, at the fame time that it fup- 

plies a fuflicient quantity of earthy matter, to be converted 

into fcorise, which are neceflary to defend the reduced metal 

from calcination, when it comes near the lower part of the 

furnace. The fire, is lighted at the bottom ; and the heat is 

excited by means of twro pair of large bellows blowing al¬ 

ternately. The quantity of air generally thrown into the fur¬ 

nace is from 1000 to 1200 fquare feet in a minute. The 

air paffes through a pipe, the diameter of which is from twcf 

inches and a quarter to tvro and three quarters wide. The 

compreffion of air which is necefTary is equal to a column 

of water four feet and a half high. The ore melts as it 

paffes through the fire, and is collected at the bottom, where 

it is maintained in a liquid flate. The flag, which falls down 

with the fufed metal, is let off by means of an opening in 

the fide of the furnace, at the diferetion of the workmen. 

When a fuflicient quantity of regulus, or imperfedlly re¬ 

duced metal, is accumulated at the bottom of the furnace 

(which ufually happens every eight hours), it is let oft into 

moulds, to form it for the purpofes intended, fuch as can¬ 

non or pig iron.—Crude iron is diflinguifhed into white, 

black, and-grey. The white is the leaft reduced, and more 

brittle than the other two; the bteck is that with which 3 
} 

large quantity of fuel has been ufed j and the grey is that 

9 which 
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which has been reduced with a fufficient quantity of fuel, of 

which it contains a part in folution. The operation of re¬ 

fining crude iron confifts in burning the combuftible matter 

which it holds in folution ; at the fame time that the re¬ 

maining iron is more perfectly reduced, and acquires a 

fibrous texture. For this purpofe, the pigs of caft iron are 

taken to the forge, where they are firft put into what is called 

the refinery ; which is an open charcoal fire, urged by a pair 

of bellows, worked by water or a {team-engine ; but the 

comprefiion of air in the refinery ought to be lefs than that 

in the blaft-furnace. After the metal is melted, it is let out 

of the fire by the workmen to difcharge the fcorise, and then 

returned and fubjedfted to the blaft as before. This opera¬ 

tion is fometimes repeated two or three times before any 

appearance of malleability (or what the workmen call coming 

into nature) takes place; this they know by the metal’s firft 

afiuming a granular appearance, the particles appearing to 

repel each other, or at leaft to have no figns of attract 

tion. Soon afterwards they begin to adhere, the attraction 

increafes very rapidly, and it is with great difficulty that the 

whole is prevented from running into one mafs, which it is 

defirable to avoid, it being more convenient to {lamp fmall 

pieces into thin cakes : this is done by putting the iron imme¬ 

diately under the forge-hammer, and beating it into pieces 

about an inch thick, which eafily break from the reft during 

the operation. Thefe fmall pieces are then collected and 

piled to the height of about ten inches upon circular {tones, 

which are an inch thick and nine inches in diameter. They 

are afterwards put into a furnace, in which the fire is rever¬ 

berated upon them until they are in a femi-fiuid ftate. The 

workmen then take one out of the furnace, and draw it into 

a bar under the hammer; which being finifhed, they apply 

the bar to another of the piles of femi-fluid metal, to which 

it quickly cements, is taken again to the hammer, the bar 

firft drawn ferving as a handle, and drawn down as before* 

The imperfections in the bars are remedied by putting them 

VoL* *• E * into 
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into another fire called the ehafery, and again fubje£tir?g 

them to the aclion of the forge-hammer. 

The above method is now mod in ufe, and is called flou- 

Tifhing 5 but the iron made by this procefs is in no refpeft 

fuperior to that which I am going to defcribe. It is how¬ 

ever not fo expenfive, and requires lefs labour. 

The procefs for refining crude iron, which was mod 

common previous to the introduction of flotnriffnng, is as 

follows : 

The pigs of caff iron are put into the refinery, as above, 

where they remain until they have acquired a confidence 

refembling pade, which happens in about two hours and a 

half. The iron is then taken out of the refinery, and laid 

upon a cad iron plate on the floor, and beaten by the work¬ 

men with hand-hammers, to knock off the cinders and other 

extraneous matters which adhere to the metal. It is after¬ 

wards taken to the forge-hammer, and beaten fird gently, till 

it has obtained a little tenacity; then the middle part of 

the piece is drawn into a bar about half an inch thick, 

three inches broad, and four feet long, leaving at each end 

a thick fquare lump of imperfect iron. In this form it is 

called anCony. It is now taken to the fire called the ehafery, 

made of common coal, after which the two ends are drawn 

out into the form of the middle, and the operation is 

iinifhed. 

There is alfo a third method of rendering crude iron mal¬ 

leable, which, I think, promifes to be abundantly more advan¬ 

tageous than either of the two former, as it will difpenle 

both with the refinery and ehafery ; and nothing more will 

be neceffary than a reverberating furnace, and a furnace to 

give the metal a malleable heat, about the middle of the 

operation. The large forge-hammer will alfo fall intodifre- 

pute, but in its place muff be fubiVitntcd metal rollers of 

different capacities, which, like the forge-hammer, muff be 

Ivorked either by a water-wheel or a fteam-engine. 

It is by the operation of the forge-hammer Of metal 

rollers. 
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rollers, that the iron is deprived of the remaining portion of 

impurity, and acquires a fibrous texture. 

The iron made by the three foregoing procefles is equally 

valuable, for by any of them the metal is rendered pure ; but 

after thofe different operations are finifhed, it is the opinion 

of many of the mod judicious workers in iron, that laying 

it in a damp place for fome time improves its quality ; and 

to this alone fome attribute the fuperiority of foreign iron, 

more time elapfing between making and ufing the metal. 

o the latter part of this opinion 1 cart by no means accede, 

as it is well known that the Swedifii * ores contain much 

lefs heterogeneous matter than ours, and are generally 

much richer, as they ufually yield about 70 per quintal of 

pure iron, whereas the average of ours is not more than 

30 or 40 f: add to this, that the Swedifh ores are fmelced 

in wood fires, which gives the iron art additional fuperiority. 

Iron inftruments are cafe-hardefied by heating them in a 

cinder or charcoal fire ; but if the firfl be lifed, a quantity of 

old leather or bones muft be burnt in the fire, to fupply the 

metal with carbon. The fire muft be urged by a pair of 

bellows to a fufficient degree of heat, and the whole opera¬ 

tion is ufually completed in an hour. 

The procefs for cafe-hardening iron is in fa& the fame as 

for converting iron into fteel, but not continued fo long, as 

the furface only of the article is to be impregnated with car¬ 

bon. Some attempts huve been made to give caft-irori, by 

cafe-hardening, the texture and ductility of fteel; but they 

have not been very fuccefsful. Table and pen-knife blades 

have been made of it; and* when ground, have had a pretty 

good appearance ; but the edges are not firm, and they foon 

lofe their polifti. Common table knives are frequently made 

.t>f this metal. The cementatioii of iron converts it into 

* Steel is commonly made of Swedifh iron. 

■f The iron made from the ore found in the neighbourhood of Sheffield 

contains a great deal of phofphate of iron or fiderite, which renders the 

jnetal brittle when cold. 

E % fteelj 
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fteel, a fubftance intermediate between crude and malleable 
* 

iron. 

The furnaces for making fteel are conical buildings ; about 

the middle of which are two troughs of brick or fire-ftone, 

which will hold about four tons of iron in the bar. At the 

bottom is a long grate for fire. The fteel furnace, how¬ 

ever, is not well adapted for defcription. I fliall therefore 

avail myfelf of an accurate drawing, which was communi¬ 

cated to me by a gentleman converfant with the manufacture, 

and which is copied in the plate. A layer of charcoal-duft 

is put upon the bottom of the trough, and upon that a layer 

of bar iron, and fo on alternately until the trough is full. It 

is then covered over with clay to keep out the air; which, if 

admitted, would effectually prevent the cementation. When 

the fire is put into the grate, the heat paffes round by means 

of flues, made at intervals, by the (ides of the trough. The fire 

is continued until the converfion is complete, which gene¬ 

rally happens in about eight or ten days. There is a hole in 

the fide, by which the workmen draw out a bar occafionally, 

to fee how far the tranfmutation has proceeded. This they 

determine by the blifters upon the furface of the bars. 

If they be not fufficiently changed, the hole is again clofed 

carefully, to exclude the air; but if, on the contrary, the 

change be complete, the fire is extinguifhed, and the fteel is 

left to cool for about eight days more, when the procefs for 

making bliftered fteel is finifhed. For fmall wares, the bars 

are drawn, under the tilt hammer, to about half an inch 

broad and of an inch thick. The change wrought on 

bliftered fteel by the tilt hammer, is nearly fimilar to that 

effected on iron from the refinery by the forge hammer. It 

is made of a more firm texture, and drawn into convenient 

forms for ufe. German fteel is made by breaking the bars 

of bliftered fteel into fmall pieces, and then putting a num¬ 

ber of them into a furnace ; after which they are welded to¬ 

gether and drawn to about eighteen inches long; then dou¬ 

bled and welded again, and finally drawn to the fize and fhape 

♦ 7 required 
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required for ufe. This is alfo called {hear fteel, and is 

fuperior in quality to the common tilted fteel. Caft fteel 

is alfo made from the common bliftered fteel. The bars are 

broken, and put into large crucibles with a flux. The cru¬ 

cible is then clofed up with a lid of the fame ware, and placed 

in a wind furnace. By the introdu&ion of a greater or 

fmaller quantity of flux, the metal is made harder or fofter. 

When the fufion is complete, the metal is caft into in¬ 

gots, and then called ingot fteel; and that which afterwards 

undergoes the operation of tilting, is called tilted caft fteel. 

The caft fteel is the moft valuable, as its texture is the moft 

compad, and it admits of the fineft polifti. Sir T. Frankland 

has communicated a procefs, in the Tranfa&ions of the Royal 

Society*, for welding caft fteel and malleable iron together; 

which, he fays, is done by giving the iron a malleable, and 

the fteel a white heat ; but, from the experiments which 

have been made at my requeft, it appears, that it is only foft 

caft fteel, little better than common fteel, that will weld to 

iron: pure fteel will not; for, at the heat defcribed by Sir 

T. the beft caft fteel either melts, or will not bear the ham¬ 

mer. It may here be obferved, as was mentioned before, 

that fteel is an intermediate ftate between crude and malle¬ 

able iron, except in the circumRanee of its reduction being 

complete ; for, according to the experiments of Reaumur 

and Bergman, fteel contains more hydrogen gas than caft 

iron, but lefs than malleable iron ;—lefs plumbago than the 

firft, but more than the latter ;—an equal portion of man- 

ganefe with each lefs liliceous earth than either;—more 

iron than the firft, but lefs than the fecond. Its fufibility is 

likewife intermediate between the bar iron and the crude.' 

When fteel has been gradually cooled from a ftate of igni¬ 

tion, it is malleable and foft, like bar iron; but when ig¬ 

nited and plunged into cold water, it has the hardnefs and 

brittlenefs of crude iron. From the foregoing fadls we are 

juftifled in drawing the fame conclufions with Reaumur and 

* Phil. Tranf, 1795. 

E 3 Bergman* 1 
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Bergman, but which have been more perfectly explained by 

Vandermonde, Berthollet, and Monge, that crude iron is a 

regulus, the redu&ion of which is not complete ; and which 

confequently will differ according as it approaches more or 

lefs to the metallic date. Forged iron, when previoufly well 

refined, is the pured metal $ for it is then the mod malle¬ 

able and the mod dudtile, its power of welding is the greated, 

and it acquires the magnetic quality fooned. Steel confids 

of iron perfectly reduced and combined with charcoal 5 and 

the various differences in blidered deel, made of the fame 

metal, confid in the greater or lefs proportion of charcoal 

imbibed. Iron gains, by being converted into deel, about 

T^- part of its weight. In order to harden deel, it mud be 

put into a clean charcoal/ coal or cinder fire, blown to a 

fufficient degree of heat by bellows, The workmen fay, 

that neither iron nor deel will harden properly without a 

blad. When the fire is fufficiently hot, the indrument in« 

tended to be hardened mud be put in, and a gradual blaft 

from the bellows continued until the metal has acquired a 

regular red heat: it is then to be carefully quenched in 

cold water. If the deel be too hot when immerfed in wa-? 

fcer, the grain will be of a rough and coarfe texture ; but if 

of a proper degree of heat, it will be perfedly fine. Saws 

and fome other articles are quenched in oil. Steel is tem¬ 

pered by again fubjedting it to the adlion of the fire. The 

indrument to be tempered we will fuppofe to be a razor 

made of cad deel. Fird rub it upon a grit done until it is 

bright, then put the back upon the fire, and in a fhort time 

the edge will become of a light draw colour, whild the bacl<; 

is blue. The draw colour denotes a proper temper, either 

for a razor, graver, or pen-knife. Spring knives require a 

dark brown ; fciffars a light brown or draw colour ; Torks or 

table-knives a blue. The blue colour marks the proper tem¬ 

per fo.r fwords, watch-fprings, or any thing requiring elafti- 

pity. rIhe fprings for pen knives are covered over with oil 

before they are expofed to the fire to temper. 

Jixpla- 
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Explanation of the Plate. 

Fig. i is a plan of the furnace, and fig. 2 is a fedlion of it 

taken at the line AB. The plan is taken at the line CD. 

The fame parts of the furnace are marked with the fame let¬ 

ters in the plan and in the fedlion. EE are the pots or 

troughs into which the bars of iron are laid to be converted. 

F is the fire-place; P the fire-bars; and R the afli-pit. 

GG, &c. are the flues. HH is an arch, the infide of the 

bottom of which correfponds with the line IIII, fig. i, and 

the top of it is made in the form of a dome, having a hole 

in the centre at K, fig. 2. LL, &c. are fix chimneys. MM 

is a dome fimilar to that of a glafsdroufe, covering the whole. 

At N there is an arched opening, at which the materials are 

taken in and out of the furnace, and which is clofely built 

up when the furnace is charged. At OO there are holes in 

each pot, through which the ends of three or four of the bars 

are made to projedf quite out of the furnace. Thefe are for 

the purpofe of being drawn out occafionally to fee if the iron 

be fufliciently converted. 

The pots are made of fire-tiles or fire-{lone. The bot¬ 

toms of them are made of two courfes, each courfe being 

about the thicknefs of the fingle courle which forms the out- 

fides of the pots. The infides of the pots are of one courfe, 

about-double the thicknefs of the outfide. The partitions of 

the flues are made of fire-brick, which are of diflerent thick- 

nefles, as reprefented in the plan, and by dotted lines in the 

bottom of the pots. Thefe are for fupporting the fides and 

bottoms of the pots, and for directing the flame equally 

round them. The great objedl is to communicate to the 

whole an equal degree of heat in every part. The fuel is put 

jn at each end of the fire-place, and the fire is made the 

whole length of the pots, and kept up as equally as poffible. 

E4 XII. Account 
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XII. Account of a Violet Dye produced from the Leaves of Succo* 

trine Aloes, which reffls the Action of Oxygen, Acids and Al¬ 

kalis. By Mr. Fabbroni. From the Annales de Chimie,^ 

Vol. XXV- 

To increafe the number of dyeing fubftances, and to be 

able to vary the tone and {hades of the different known 

colours, is an objedl of no fmall utility. Several manufac¬ 

tures, as is well known, have been indebted for their reputa¬ 

tion and Qredit to the poffeffion of„a particular dye. 

Without fpeaking of the Tyrian purple, who is ignorant 

how much value the modern fcarlet has given to the Dutch 

cloths and to thofe of the Gobelins ? Who does not know 

that the beautiful black of Florence, which has never yet 

been imitated, has raifed the Florentine fluffs all over Europe 

to a price to which that of no other country ever attained ? 

Scarlet and black belong to that clafs of colours called 

nolle oxfxed, becaufe they are not fufceptible of being flained, 

and becaufe they experience no alteration either from the air 

or from light. The beautiful red colour alfo given to filk by 

fafflower is reckoned among the noble colours, though it 

does not withfland the influence of thefe two agents, which 

foon deflroy it or render it pale. 

All other red dyes for filk, in order to be durable, mull be 

compofed, in part, of cochineal, which is a colouring fub- 

ftance exceedingly conftant. 
t » 

Argol and all the other lichens produce a very beautiful 

violetbut the fun alters this colour and makes it turn 

blue. 

I am of opinion, therefore, that if means could be dif- 

covered to compofe, without cochineal, colours graduated 

from the mofl delicate to the darkefl violet purple, which 

might be proof againft the action of acids and of the air, in¬ 

finite advantages would thence refult to the manufadlurersof 

cloth and to the public. 

It 
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A Dye from the Leaves of the Aloe. jy 

It was in hopes of difcovering fuch a colour that I dire&ed 

my refearches towards a fubftance which hitherto has not 

been ranked among thofe called colouring fubftances. 

I was perfuaded that the matter of the brilliant colours 

prefented to us in thofe fruits, flowers, and plants, which 

have undergone a fpontaneous alteration, pre-exifts in the 

mafs of the fluids that circulate in thofe organs, where it is 

difperfed or concealed ; and that to be able to turn it to ad*, 

vantage, nothing would be wanting but a method to feparate 

it, and to modify it in a proper manner. 

The cochineal infect, which lives on the nopal (caBus coc- 

cenilifer), can extradl with its probofcis the red juice, or juice 

fufceptible of becoming red, of that plant; which afterwards 

communicates its colour to the infeft, and which, in my 

opinion, is the fame as that exhibited to us naked in the ripe 

fruit of the fame plant. 

The beautiful fcarlet colour aflumed by the dead leaves of 

fome fpecies of ftrawberry blite (hlitum) is not perhaps 

brought forwards but in confequence of the decompofition 

of the dead leaf. Would it be impoflible then for art to 

feparate this colour, and to modify it in the like manner ? 

Having obferved that the fucculent leaves of the aloe fuc- 

(otrina anguf folia, as they dried on the plants, aflumed an 

agreeable violet colour, I tried to feparate the colouring mat- 

ter, or principles of that fine colour, from the living leaves. 

I found by experiments, that acids as well as alkalis 

fpeedilygave to this almofl colourlefs juice a red colour, and 

formed a fucceflive precipitation of colouring molecula? 

which had the fame colour. 

Oxygen gas produced the like effect \ and it is highly 

pleafing to fee how the juice of aloes, merely by being ex- 

pofed to the air, with or without the contaft of the light, 

fuccefllvely reddens, beginning at the parts more immediately 

in contact, and is gradually converted into a very dark and 

lively violet purple. 

v - ' This 
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This juice then produces a fuperb tranfparent colour with¬ 

out body, highly proper for works in miniature, and which 

when diilolved in water may ferve alfo, either cold or warm, 

for dyeing filk from the lighted: to the darkeft (hade. 

Silk, even without a mordant, (trikes and becomes impreg¬ 

nated with this dye. It is equally attra&ed by fulphurated 

filk, though the latter is fo little difpofed to afliime any colour 

whatever. 

The aloe, indeed, is not a plant indigenous in our climates \ 

but this is an inconvenience which it has in common with 

almoft all fubftances ufed for dyeing, and even with a great 

number of thofe which ferve us as food. The juice might 

be procured from Socotora itfelf, not fuch as it is found in 

commerce infpiiTated by fire, but dried in the air, or prepared 

by an acid. 

Befides, as this plant grows without any difficulty in our 

botanical gardens, we may hope to multiply it enough by 

cultivation, particularly in the fouthern parts of Italy, in 

order to extradt from it the juice ourfelves. 

The value of this new colour may be readily difcovered, 

when we obferve that, by its property of not being altered 

by acids or alkalis, it podefies the uncommon quality of not * 

being fufceptible of becoming fpotted. 

When we confider alfo that the oxygen, which difcolours 

our cloths and filks fo as to render them white, is, as one 

may fay, the principle which develops the colour of the aloe \ 

it ought to be inferred, that the air cannot alter a quality 

which it communicates itfelf j and we may therefore con¬ 

clude, that we have difcovered in the aloe one of the mofi; 

durable colours known in nature. 

XIII. 4 
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XIII* A curfory View ofJoin? late JD fcoverics and Improvements 

in different Branches of Science. Extracted chiefly from Ds 

LA IMetherie’’ s Introduction to the Journal de Phyfique 

for 1798. 

Mathematics. 

Th I S fublime part of knowledge, though carried in all 

appearance to its utmoft extent, (till continues to make 

fome progrefs. Lagrange has finifhed a very important 

work, which he began feveral years ago, entitled, "The Theory 

of the Analytical Functions, CSV. in which he (hews that 

every thing hitherto called the differential calculus, whe¬ 

ther one follows the method of Leibnitz or that of Newton, 

may be reduced to the ordinary calculation of finite quan¬ 

tities. 

Astronomy. Herfchel, who has paid great attention to 

the fpots of the fun, confiders that luminary as fimilar to the 

planets, and not a flaming body. It contains mountains, 

fome of which he fuppofes to be 200 leagues in height. Its 

atmofphere is compofed of different elaftic fluids, fome of 

which are luminous or phofphoiic, and others only trans¬ 

parent. The former make the fun appear like a mafs of 

light or fire; but the parts of that atmofphere which are 

only tranfparent, fuffer his body to be feen. Thefe are the 

fpots. He believes the fun to be inhabited like the other 

planets. ' 

Lalande, on the other hand, thinks that the fun is really 

a folid body, but that his furface and part of his mafs are 

compofed of an incandefeent fluid. This fluid, by any move* 

ment, leaves uncovered fometimes a portion of the body of 

the fun or his mountains, and thefe are the fpots. Wilfon 

confiders the fpots of the fun as eruptions or volcanoes. 

Shroeter has (hown that in Venus there are very high 

mountains, as is the cafe on the earth and in the moon. 

The greater part of thefe mountains in Venus, like thofe of 

the 
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the moon, are in the fouthern part of that planet, while oit 

the earth the greater part of the mountains are towards the 

north. The day in Venus appears to that aftronomer ter be 

2.3 hours 21 minutes. It differs therefore very little from 

the fidereal day of the earth, which is 23 hours 56 minutes 

4 feconds. 

The volcano of the moon has been feen feveral times by 

fthe naked eye. Caroche faw it at Paris on the fecond of 

March 1797* It exhibited the appearance of a candle juft 

going out. It refembled a brilliant fpot lefs fenfible than the 

greateft fatellite of Jupiter, but larger. Its exiftence there¬ 

fore can no longer be doubted. 

La Place has publifhed an excellent memoir on the 

movements of the moon. 

Hennert fays that the diurnal movement of the earth 

may undergo fome variations *, but that its variations are 

eompenfated in fuch a manner, that they may be confidered 

as uniform. 

Herfchel has obferved around Saturn a quintuple belt of 

fpots. By thefe means he has fliown the length of the day 

©f that planet, and determined its diurnal rotation, which he 

eftimates at 10 hours 16 minutes 2 feconds. 

Lalande calculated the orbit of the 83d comet to the 

month of December 1793 ; but an 84th comet was feen by 

Bode at Berlin, on the nth of November 1795, near the 

conftellation of Hercules, ft was feen alfo by Bouvard, at 

Paris, on the 14th of the fame month. It was fmall, had no 

tail, and was not vifible to the naked eye. Its orbit has been 

calculated by Zach. it was in its perihelion on the 14th of 

December at 15 hours 32 feconds mean time at Gotha. Its 

diftance then from the fun was 0,22. 

An 85th comet was difeovered in Virgo by Olbers, at 

Bremen, who calculated its orbit. 

An 86th was difeovered from the obfervatory at Paris, by 

Bouvard, on the 14th of Auguft 1797, at ten o’clock at 

night. It was feen next day, at Leipfic, by Rudiger. It was 

v. < - . feera 

/ 
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feen alfo by various aftronomers in other places. It paled 

the earth fix times nearer than the fun, which was th^ eaufe 

of its apparent motion being very rapid. It was fmatl, ap¬ 

peared only like a faint white fpot, and had no tail. Zach, 

at Gotha, makes the number of the comets now known to 

be 90. 

One of the moll difficult labours of aftronomy is what re¬ 

lates to the liars. Their immenfe number indeed is fufficient 

to deter any one from the talk of numbering them 5 for 

thofe which we fee, and we are far from feeing them all, 

may be eftimated at more than a hundred millions. Many 

of thefe it is well known have peculiar motions, fome of 

which are very confiderable. It is to them, however, that 

we are obliged to refer all the motions of the fun, the pla¬ 

nets, and the comets. It is of importance then to endeavour 

to determine the motions of the liars; and this obje& has 

at all times engaged the attention of aftronomers. Malke- 

lyne has determined with the utmoft precifion the pofitkm 

of 34 liars. Zach has accompliffied the fame thing in re¬ 

gard to 1200. Lalande, with his nephew and niece, have 

undertaken a labour far greater, to determine the pofition 

of more than 40,000 liars, from the arflic pole to the tropic 

of capricorn. This fublime talk is already very much ad¬ 

vanced, as the pofitions of 42,700 are already known. 

Hydrostatics.—Venturi has made interefting experi¬ 

ments on the lateral efflux of fluids. He fliews that the 

efflux is more confiderable, when a pipe, rather a little long, 

is adjufted to the aperture of the veflel, than when there is 

no pipe, or only one that is Ihort. Thus, when one wilhes 

to draw wine, the jet will be more confiderable by putting 

a cock into the aperture of the calk, than if there were 

no cock $ and if the cock be fome inches in length, the 

quantity that flows out will be greater than if it were very 

Ihort. 

It is well known, that when fmall bits of camphor and 

other fubftances, fuch as the juice of the euphorbium, are 

placed upon water, they appear agitated in a very remark¬ 

able 
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able manner. Romieu afcribed this phenomenon to ele&ri* 

city, but Volta has proved that electricity has no connec¬ 

tion with it. Lichtenberg was of opinion, that camphor, 

lofing a great deal by evaporation, continually decreafes in 

bulk, and that thefe fmall fragments of it change their con¬ 

figuration, which makes a variation in their refpeCtive at¬ 

tractions. Volta thinks that the vapours which exhale from 

thefe bodies ftrike the air and the water with fufficient force 

to caufe the moleculse, from which thefe vapours are exhaled, 

to be agitated as above mentioned. 

Brugnatelli has convinced himfelf that this phenomenon 

takes place with all fubftances that contain much eflential 

oil, fuch as the leaves of laurel, fage, thyme, vanilla, the nut¬ 

meg-tree, the rhus toxicodendron (the poifon-oak), the rhus 

vernix (the poifon-afh). He found alfo that fmall bodie9 

which did not move on the water acquired that property 

after being impregnated with eflential oil. A piece of bread, 

for example, rubbed againft a piece of lemon-peel and im¬ 

pregnated with eflential oil of lemons, moved, after being 

placed upon water a little warm. 

Thefe experiments prove that it is jets of eflential oil 

thrown out with rapidity from thefe bodies, which make 

them move on the water. Thefe jets experience a refiftance 

from the air and the water, as a lighted rocket experiences a 

refiftance from the air by which it is made to afcend ; that 

is to fay, in a direction oppoflte to the jet of the flame. 

Venturi, who repeated all thefe experiments, made feveral 

fmall fticks of camphor, which he placed on water, adding to 

them a bit of lead by way of ballaft. They all moved as ufual; 

but he obferved them become a little fmaller above the fur- 

face of the water, and at length break in two. This effecf 

is more fpeedy if the water be a little warm, and is occa* 

fioned by the continual evaporation of the parts; 

Botany.—Though the number of plants is fo confider- 

able, being eftimated at about twenty thoufand, that the molt 

retentive memory can fcarcely remember their names, the? 

ardour for this branch of fcience does not feem to decreafe* 

6 La 
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La Billardiere, v/ho went round the world with d’En- 

trecafteaux, brought back with him a valuable collection in 

every part of natural hiftory. His herbal is molt beautiful j 

and though nearly one fourth of it has been loft, he has ftill 

about three thoufand plants, of which from twelve to fifteen 

hundred are new. 

He carried with him from the Friendly Ides twenty-two 

bread-fruit-trees, twelve of which were left at the Ifle de 

France. Of the eight brought to France, five died ; two 

have been fent to Cayenne; and the other was brought to 

Paris, where it is now in the jardin des Plantes. 

La Billardiere brought with him alfo about three hun¬ 

dred birds, a third of which ahnoft are unknown. Hir 

collection of infects has been much damaged ; but he has 

ftill a great many in fuffieient prefervation to be defcribed. 

Riche, who went on the fame expedition, brought with 
- 

him a variety of objects, and particularly birds. He died 

not long ago. 

Michau has returned from South America, and brought 

with him a great number of plants in excellent prefervation. 

He will no doubt foon publifh an account of them, as well 

as of thofe which he brought from Perfia. 

Coulomb having ordered fome poplars to be cut down in 

the fpring time, obferved, that when the axe approached 

the centre of the tree, a very large quantity of air was dif- 

engaged, but that none was difengaged when the mftrument 

attacked the other parts of the tree. It is well known that 

the medullary part, m which the air circulates particularly, 

is fituated towards the centre. From this medullary part 

proceed thofe trail fverfal vefTels which extend to the bark of 

the tree for the circulation of the air. The plant contains 

alfo other veffels for the circulation of the fap and of all the 

vegetable juices. There are alfo glands where the fectetion of 

all thefe different liquors is performed to produce the propolis, 

Pollen, &C. A vegetable, therefore, in the fimpleft cafe, may 

lie eonfidered as an affemblage of feveral pliable eiaftic fibres, 
... v eompofing 



64 View of fame late Difcoveries and Improvement? 

compoflng a great number of veflels of different calibres,' iri 

which water, air, and various kinds of fluids drawn from 

the bofom of the earth and the atmofphere, circulate. 

Light alfo has a great iufluence on vegetation. Hum- 

boldt has fhown that the light of a lamp may, in this re- 

fpe£t, fupply that of the fun ; and that plants which receive 

the light of a lamp are coloured green, as if they received, 

that of the fun. Excefs of light hurts plants* efpecially 

when they begin to rife. 

According to ingenhouz, plants fuffer oxygen to be dif- 

engaged in the light, and the carbonic acid in darknefs. 

Senebier is of opinion that the latter changes the oxygen in¬ 

to the carbonic acid, by furnifhing it with carbon. 

Humboldt has obferved that mufhrooms furnifh hydro¬ 

genous gaz in the day, as well as the night-time* 

Medicine.—The carbonate of barytes and pure cauftic 

barytic earth are moft adtive poifons. Pelletier killed feveral 

dogs by making them take from twelve to eighteen grains 

of thefe fubftances. 

Mankind have been long employed in attempting to dif- 

cover means for the prolongation of life. Valli, after lay¬ 

ing down principles well known, viz. that old age comes on 

naturally, becaufe the calcareous phofphate or calcareous 

carbonate is continually accumulating in the greater part of 

the folids, fuch as the bones, the arteries, veins, tendons, 

&c. fays, that this accumulation can be guarded againfk 

only two ways ; either by preventing that fubftance from 

being formed in the mafs of the fluids, or by expelling it as 

foon as it is formed. 

1. To prevent too abundant a production of that earth, 

one muft ufe aliments which contain the leaft quantity of 

it, fuch as vegetables, milk, fifh (but fifties contain a great 

deal of the phofphoric acid). 

2. The means which he thinks moft proper for expel- 

ling that calcareous earth, or calcareous phofphate, are, 

baching, factions, diuretics, pure water, and beverages Gooled 

’* * with 
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with ice. In Short, he confiders the oxalic acid given in 

fmall dofes as the belt remedy. That acid, fays he, decom¬ 

poses the calcareous phofphate : the oxalate of lime which 

thence refults will be carried into the torrent of circulation, 

and will be driven outwards. 

Vauquelin and Brogniard have proved that the acetic acid 

difiolves the vegetable gluten and the animal fibres. 

It is well known that there is a difeafe called by nofologifls 

malacojleon, or mollifies offum, where the bones become entirely 

foft. The calcareous phofphate is almolt entirely carried 

away, and there fcarcely remains any thing but the cellular 

tiflue of the bones, with the gelatinous and greafy part, or 

the marrow. Were it poflible to find out the means of dif- 

folving, gradually, in this manner the calcareous phofphate, 

without depriving the bones of their folidity, and without 

hurting the other animal fun&ions, the fountain of youth 

would be difcovered. It appears therefore that it may not 

be altogether impoflible to retard age at leaf!;. 

Physiology.—Spailanzanihaving deftroyed theeyes of bats 

and fet them at liberty in an apartment, obferved that they 

could guide themfelves from one place to another as before. 

They avoided every obftacle that v/as prefented to them, 

and even palfed through rings which he placed before 

them : and for this reafon he afics, “ May not thefe animals 

poffefs a fenfe with which we are not acquainted, and which 

may Supply that of fight ? or, May not fmell be Sufficient 

for that purpofe ?” 

Jurine is of opinion that it is hearing which Supplies the 

above want. He filled with wax one of the ears of thofe 

animals which he had deprived of fight, and he obferved that 

they flew about with difficulty : when he filled both their 

ears, they could not fly at all. 

% 

[To be continued.] 
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XIV. An Account of two fingular Meteors. 

A LUMINOUS body was obferved in the canton of 

Calvire, on the evening of the 8th of March laft. 11 appeared 

to diredl its courfe from the eaft to the weft, traverfing the 

heavens from Calvire to Mont-d’Or, where it fell. It made 

itfelf be diftinguifhed in its courfe by a noife like that of a 

long and violent difeharge of mulketry. Lalande has pub- 

liftied the following note refpedling thefe fingular meteors : 

i( One frequently obferves,’5 fays he, (t globes of fire in the 

atmofphere. I have mentioned above 36 inftances of that 

kind in the ConnoiJJhnces des 'Temps for the year 1779* That 

obferved on the 18th of Ventofe (March 8) in the depart¬ 

ment of Ain, at feven in the evening, was attended with 

fome fingular circumftances. The heavens were ferene, 

and a large globe, as big as the moon,, was feen to proceed 

from the eaft, and to advance with a rapid motion towards 

the weft. It was followed by a train of light, the rays of 

which, collected into bundles, were terminated by fmall 

globes. Six or feven fprigs of ftars were feen on each fide 

of the train. At the end of fome feconds there was an ex- 

plofion like a lengthened clap of thunder, or the loud report 

of a cannon. This meteor diffufed fuch a light that day 

feemed to have returned, and people in dark apartments 

could fee each other. 

u This globe was at fuch a diftance, that it could be feen, 

at the fame time, in places feven or eight leagues afunder. 

A defeription of it was fent to me by citizen Riboud, at Jof- 

feran, and citizen Langeron, at Thorfey. Had it been at a 

greater diftance, it would have appeared only like thofe falling 

ftars which are obferved fo frequently. The common caufe 

of thefe phenomena appears to be hydrogenous gas, fet on 

fire, by fome means, in the atmofphere.” 

On the 25th of March the following’curious phenomenon 

was obferved at Niort; Between the hours of fix and eight 
O 

in the morning the fun appeared accompanied by two radi¬ 

ant 
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atit circles refembling two other funs, one on the right and 

the other on the left, and which with the real fun as a bafe 

feemed to compofe a triangle. Thefe two fupernumerary 

funs were fo exceedingly bright, that it was impoffible to keep 
the eyes fixed on them for any length of time. They dis¬ 

appeared gradually ; that on the eaft difappeared firft, and 

at the end of two hours they were both invifible. 

The wind for ten days had been E.N.E., and a cold much 

greater than ufual for the feafon had fome days before fuc- 

ceeded mild weather accompanied with a little rain. On the 

18th of March the mercury in the barometer had fallen to 

2.6,8. On the 20th of the fame month there were feveral 

heavy fhowers of large hail at different times. On the 24th 

the elearical machine emitted very ftrong fparks aim oft 

without being folicited ; and at the time when the phenome¬ 

non appeared, a few clouds fcajrcely perceptible were to be 
feen in the high regions of the atmofphere. 

Phenomena of the above kind, though not frequent, have 

been feen at different periods. Augufline takes notice of 

two mock funs which were feen before the chriftian tera 

Z'onaras mentions two feen after the death of Chriff Pal- 

merius three feen in 1466, Surius three funs, i. e. two par¬ 

helia feen at Winenberg in 1514, Fromundus three funs 
feen in i6igy Cardan three at Venice in 1532. 

In Britain, if we may credit our old chronicles, five funs 

were plainly feen at one time, and a great diffance from one 

another, in the year 346 : three were feen in 812; three 

10953; ^d five in 1233. Lilly mentions three feen on 

the 19th of November, 1644 5 and three feen on the 28th 

of February, 1648. A moft remarkable phenomenon of this 
kind, where five parhelia were feen at once, is mentioned 

in the 8th volume of the New Tranfaflions of the Imperial 

Academy at Peterlburg ; an account of which, with an 

engraving, will be given in a fubfequent number. 
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XV. On a new Acid procured from Animal Sulfances, called the 

Zoonic Acid. By Mr. BERTHOLLET. From the Annales 

de Chimie, Vol. XXVI. 

I HE liquid procured by diftillation from animal fub- 

ftances has appeared hitherto to contain only carbonate of 

ammoniac and an oil \ but I have found in it an acid, to 

which I have given the name of the zoonic acid. I obferved 
O 

this acid in the liquid obtained from the gluten of wheat, 

the yeaft of beer, bones, and woollen rags, diftilled for the 

preparation of the muriate of ammoniac. I think myfelf 

therefore authorifed to confider it as produced by the diftil¬ 

lation of all animal fubftances. 

To feparate this acid, I mix quicklime with the diftilled 

liquid after having feparated the oil, and then boil or diftil 

the mixture. The carbonate of ammoniac is exhaled j and 

when the. odour ceafes to be {harp (piquant)y I filter, and 

add a little quicklime to the liquid, which I boil again, till 

the fmell of the ammoniac goes oft entirely. What remains 

is zoonate of lime, which I filter again. 1 then pour upon 

it water impregnated with carbonic acid, or I blow into the 

liquid wfith my mouth, through a tube, in order to precipi¬ 

tate, by the carbonic acid of the refpired air, the quicklime 

which may be held in folution without being combined. 

Zoonate of lime may therefore be employed to effe£t com¬ 

binations by complex affinities *, but to obtain the zoonic 

acid pure I make ufe of the following procefs : I mix the 

folution of zoonate of lime in water, made pretty ftrong 

[rapirochee) in a tubulated retort with the phofphoric acid \ 

l then diftil it. The diftillation, as the zoonic acid has 

’very little volatility, requires a degree of heat nearly equal 

to that of boiling water. The liquor muft then be made to 

boil. If two veflels be adapted, one after the other, nothing 

will pafs into the fecond. It appears that a part of the acid 

is destroyed by the action of the heat *, for the liquid which 

is 
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Is In ebullition becomes brown, and grows black at the end 

of the operation. It may thence be concluded that this 

acid contains carbon. I have not been able to colledt the 

other principles which are difengaged during the decom- 

pofition. 

The zoonic acid has an odour like that of meat when 

frying, and is indeed formed during that procefs. It has an 

auftere tafte. I have been able, as yet, to make on this acid 

only a fmall number of experiments, which exhibited no 

remarkable property. It gives a ftrong red colour to paper 

tinged with turnfol, and produces an effervefcence with al¬ 

kaline carbonates. It did not appear to me to produce with 

alkaline and earthy bafes falts which cryftallize. It forms a 

white precipitate in a folution of acetite of mercury in wa¬ 

ter, and in that of the nitrate of lead j fo that it has more 

affinity with the oxyde of mercury than the acetous acid, 

and with the oxyde of lead than the nitric acid. It a£ts 

on the nitrate of filver only by complex affinity *, and the pre¬ 

cipitate it then forms grows brown with time, which (hews 

that this precipitate contains hydrogen. The zoonate of 

potafh calcined did not form pruffiate of iron with a folution 

of that metal. A liquid, which had all the indications of 

acidity, feparated from flefh which I kept a long time in a 

{fate of putrefaction, but it was an ammoniacal fait with 

excefs of acid : this acid combined with lime appeared to me 

like zoonate of lime ; but I had too little of it to eftablifh 

exactly its identity with the zoonic acid. 

XVI. Biographical Memoirs of the late PETER NlEUWLAND. 

From his Eloge read at jhnferdamy Nov. 24s *794$ 

Society Felix Meritis. 

Peter Nieuwland, profeffior of mathematics and natural 

philofophy in the univerfity of Leyden, was born at Diemer- 

F 3 meer, 



jo Biographical Memoirs 

mcer, a village near Amfterdam, on the 5th of November 

1764. His father, by trade a carpenter, having a great fond- 

nefs for books, and being tolerably well verfed in the mathe¬ 

matics, inftru&ed his fon himfelf till he attained to his 

eleventh year. Young Nieuwland appears to have difplayed 

flrong marks of genius at a very early period. When about 

the age of three, his mother put into his hands fome prints by 

John Luiken, which had fifty verfes at the bottom of them 

by way of explanation. Thefe verfes (he read to him aloud, 

without any intention that her fon fliould learn them ; and 

(lie was much furprifed fome time after to hear him repeat 

the whole from memory with the utmoft corre£tnefs, on being 

only fhewn the prints. Before he was feven years of age 

he had read more than fifty different books, and in fuch a 

manner that he could frequently repeat paffages from them 

both in profe and in verfe. When about the age of eight, Mr. 

.Aeneae at Amfterdam,- one of the greatefl calculators of the 

age, afked him if he could tell the folid content of a wooden 

(latue of Mercury which flood upon a piece of clock-work. 

Yes,” replied young Nieuwland, u provided you give me a 

bit of the fame wood of which the flatue was made j for I 

will cut a cubic inch out of it, and then compare it with the 

flatue/* Poems which clifplay the utmoft livelinefs of ima¬ 

gination, and which he compofed in his tenth year, while 

walking or amufing himfelf near his father’s houfe, were, 

though written at fo tender an age, received with admiration 

and inferted in different poetical cohesions. 

Such an uncommon genius mufl foon burfl through thofe 

obftacles which confine it. Bernardus and Jeronimo de 

Bofch, two of the firfl and wealthieft men at Amfterdam, 

became young Nieuwland’s benefa£lors, and contributed very 

much to call fo th his latent talents, and to enable the 

powers of his mind to expand. He was taken into the 

houfe of the former in his eleventh year, and he receive^ 

daily inflrudion from the latter for the fpace of four 

years. While in this faction he made confiderable pro- 

grefs 
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grefs in the Latin and Greek languages, and he ftudied 

philofophy and the mathematics under Wyttenbach. In the 

year 1783 he tranflated the two diiTertations of his celebrated 

inftruCtors, Wyttenbach and de Bofch, on the opinions 

which the ancients entertained of the ftate of the foul after 

death, which had gained the prize of the Teylerian theologi¬ 

cal fociety. 

From the month of September 1784 to 1785, Nieuwland 

refided at Leyden as a ftudent in the univerfity, and after¬ 

wards applied with great diligence, at Amflerdam, to natural 

philofophy and every branch of the mathematics, under the 

direction of Profeffor van Swinden. In thefe purfuits, in¬ 

deed, he had fcarcely any occafion for a mailer ; lor he pof- 

feffed the peculiar talent of uniting different fciences, and 

of comprehending their principles with the utmofl facility. 

He had fcarcely begun to turn his attention to chemiftry, 

when he made himfelf matter of the theory of the much- 

lamented Lavoifier, and could apply it to every phenomenon. 

He could read a work through with uncommon quicknefs, 

and yet retain in his mind the principal part of its contents. 

Nieuwland’s attention was directed to three principal pur¬ 

fuits : poetry, the pure mathematics, and natural philofophy. 

In the latter part of his life he added to thefe alfo aftionomy. 

Among the poems which he publifhed, his Orion alone has 

rendered his name immortal in Holland. Of the fmall ef- 

fays which he publifhed in his youth, the two following are 

particularly deferving of notice : 1. A comparative view of 

the value of the different branches of Jcience; and 2. 2"he lejl 

means to render general> not learning, but foundnefs of judgment 

and good tafle. 

One of his great objeCts was to bring the pure mathema¬ 

tics nearer to perfection, to amend many faults in them, to 

clear up and conned their different parts, and in particular 

to apply them to natural philofophy and aflronomy. Corne¬ 

lius Douwes difcovered an eafy method of determining the 

latitude of a place at fea, not by the meridian altitude of the 

F 4 fun, 
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fun, but by two obfervations made at any other period of the 

day. This method, however, being Hill imperfedt, Nieuw- 

land turned his thoughts towards the improvement of it, 

and in the beginning of the year 1789 wrote a paper on the 

fubjedt, which he tranfmitted to M. de Lalande at Paris, 

from whom it met with great approbation. In the year 

1792, when Nieuwland retided two months at Gotha with 

Major von Zach, thefe two learned men often converfed on 

this method of finding the latitude, and calculated the refult 

of obfervations which they had made with a fextant and an 

artificial horizon. The above paper, enlarged by thefe ob- 

fervations, was inferted by Major von Zach with Nieuw- 

land’s name in the firit Supplement to Bode's Attronomical 

Almanack, Berlin, 1793. 

The above, however, was not the only fervice rendered by 

this learned man to aftronomy. Newton was the fird philofo- 

pher who fpoke of the mutual attradlion of the heavenly bo¬ 

dies, and who explained the laws of this attradlion from mathe¬ 

matical principles. D’Alembert, Euler, and Clairaut brought 

Hill nearer to perfection what Newton had not fufiiciently 

illudrated, and defcribed the motion of the moon, the mu¬ 

tual effedt which the planets have on each other, the per¬ 

turbations that mud thence be produced in their courfes 

and the periods of their revolutions, and alfo the laws to 

which thefe perturbations are fubjedt. There however dill 

remained to be explained fome irregularities in the pheno¬ 

mena of the planets, and that flow variation which takes 

place in the inclination of the ecliptic. De la Place alfo 

made fome very accurate calculations on this fubjedf. All 

thefe great men adopted a truth, which they knew only 

from obfervations, that the axes of the planets do not Hand 

perpendicular, but inclined to the plane of their orbits. The 

axis of the earth, for example, makes with the plane of its 

orbit, that is, with the ecliptic, an angle of almod fixty-fix 

degrees and a half, and this inclination alone produces the 

feafons ; whereas, if the axis of the earth flood perpendicular, 

we 
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we fhould continually have the fame feafon, and the days 

and the nights always equal. The caufe, however, of this 

inclination was dill unknown to all the great aftronomers. 

Du Sejour fays, in his analytical treatife on the apparent 

motion of the heavenly bodies, that it is highly probable that 

this phenomenon depends on fome phylical caufe *, but he 

does not venture to mention it. Nieuwland proceeded far¬ 

ther. He laid down principles from which he drew this 

conclufion, that the above phenomenon is intimately con- 

nedled with the whole fyflem of attraction. On thefe prin¬ 

ciples he made calculations, the refult of which was exadtly 

equal to the angle of the inclination of the earth’s axis to 

the plane of its orbit. Nieuwland communicated his difco- 

very with much modefty to the celebrated ProfelTor Damen 

at Leyden, who propofed fome objections to it which dis¬ 

couraged Nieuwland, and induced him to revife his calcula¬ 

tions with more accuracy. Major von Zach transmitted the 

paper which contained them to M. De la Place at Paris, and 

caufed it to be printed alfo, for the opinion of the learned, 

in the Supplement to Profeffor Bode’s Agronomical Alma¬ 

nack for the year 1793* 

Nieuwland’s talents and diligence foon recommended him 

to the notice of his country. When in his twenty-fecond 

year, he was appointed a member of the commiffion chofen 

by the College of Admiralty at Amfterdam for determining 

the longitude and improving marine charts. On this labour 

he was employed eight years, and undertook alfo to prepare 

a nautical almanack, and to calculate the neceflary tables* 

The mathematical part was in general entrufted to Nieuw¬ 

land ; but he aflifted alfo his two colleagues van Swinden and 

van Keulen, in the departments afligned to them, with fuch 

affiduity, that molt of the work publifhed on the longitude, 

together with the three additional parts, were the fruits of 

his labour. In the fecond edition of the explanation of the 

nautical almanack, he had alfo the principal fhare, and he 

Was the author, in particular, of the explanation of the equa¬ 

tion 
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tion of time, the method of determining the going of a time- 

piece* and of calculating the declination of the moon. 

Soon after Nieuwland engaged in this employment it ap¬ 

peared as if his deftination was about to be changed. In 

the year 1787 he was chofen by the States of Utrecht to fuc- 

ceed Profeifor Heimert j but on account of certain circum- 

ftances this appointment did not take place. He was how¬ 

ever invited to Amfterdam by the magiftrates of that city, 

to give letftures on the mathematics, aftronomy, and naviga¬ 

tion. While in this fituation he wrote bis ufeful and excel¬ 

lent treatife on navigation, the fir ft part of which was pub¬ 

lished at Amfterdam in 1793, by George Hulft van Keulen ; 

and it is much to be wifhed that M. van Swinden would 

complete this work from the papers bequeathed to him by 

Ins deceafed friend the author. 

In aftronomical purfuits, Nieuwland applied not only to 

the theoretical but alfo to the pradtical part $ and in this 

fludy he was encouraged and aflifted by Major von Zach, 

with whom he redded fome time in the courfe of the year 

1792, after the death of his wife, and who inftrudled him in 

the proper ufe of the fextant. This affedlionate friend pub¬ 

lished alfo all his obfervations and calculations in the before- 

mentioned Supplement to Bode's Aftronomical Almanack. 

In the year 1789 Nieuwland was chofen member of a 

learned fociety whofe object was chemical experiments \ and 

fo apt was his genius for acquiring knowledge, that in a 

little time he made himfelf completely mafter of the theory 

of chemiftry. A proof of this is the treatife which he read 

on the 24th of May 1791, in the fociety diftinguifned by the 

motto of Felix Mentis, and which has been printed in the 

fir ft part of the New General Magazine (Nienv Algemeen 

Magazyn). At the fame time he was able to examine the 

important difcoveries made by the fociety, to aftift in pre¬ 

paring an account of them for the prefs, and to publifh them 

with fuffifcient accuracy in the French language. Three 

parts of this work appeared under the title of Recherches 
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Phyfico-chymiques. The fir ft part appeared in 1792, and wa» 

afterwards re-printed in the Journalde Phyfique. The fecond 

was publifhed in 1793, and the fourth in 1794. Some let¬ 

ters ofhis on chemiftry may be found alfo in the MeiTenger 

(Letterbode) 

This ingenious and diligent man was of great fervice alfo 

in the philofophical department to the above fociety, Felix 

Mentis, of which he was chofen a titular member on the 

25th of January 1788, and an honorary member on the 

15th of March 1791. The papers for which it was indebted 

to him are as follows —1. On the newefi difcoveries in afiro- 

tiomy, and the progrefs lately made in that fcience, 1788. 'This 

is an extract from a Latin oration which he intended to have 

delivered at Utrecht when he expeSted to fucceed Profeflbr 

Hennert.-—2. On the figure of the earthy 1789-—3. On the 

courfe of comets, and the uncertainty of the return of the 

comet now expeEtedy 1790.—-4. On the nature, of the mathe¬ 

matics. The principal objedl of this paper was to illuf» 

trate the idea, that the mathematics may be confidered as a 

beautiful and perfect language.—5. On the periodical decreafe 

or increafe in the light of certain fixed fiars, and particularly of 

the filar Algol, 1790.—6. On the Jolution of fipherical trigono¬ 

metry by means of a new infirument invented by Le Gain, 1791. 

M. le Guin having tranfmitted to the College of Admiralty 

at Amfterdam an inftrument which might be ufed with great 

advantage in trigonometrical operations, and by which, in 

calculating the longitude, one could deduce the real from 

the apparent diftance, the Admiralty charged Nieuwland to 

examine this inftrument *, and he found that it might be of 

excellent fervice for the above purpofe.—7. On the relative 

value or importance of the fcie?icer, 1791.—8. On the fyfiem of 

JLavoifiery 1792.—-9 On the Selenotopographia of Schrodery 

1793. —10. On what is commonly called cultivation, injirucliony 

or enlightening^ 1793. 

Nieuwland had applied clofely to the mathematics, aftro- 

?iomy and navigation for fix years, during which time he 

rnade 
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made confiderable improvements in nautical charts, and 

filled up his vacant hours with the fludy of philofophy and 

chemiftry. In the month of July 1793 he was invited to 

the univerfity of Leyden, to be Profeflbr of Philofophy, 

Aftronomy, and the Higher Mathematics, in the room of 

the celebrated Damen ; and the Admiralty of Amfterdam 

requeiled him to continue his nautical refearehes, which he 

did with great afliduity till the period of his death. The 

only variation which he now made in his ftudies related to 

natural philofophy, for with the mathematics he was already 

fufficiently acquainted. He applied therefore to the experi¬ 

mental part, and fpared no pains nor labour to become perfedh 

in it; which would certainly have been the cafe, had he not 

been fnatched from fcience and his friends at the early age 

of thirty. He died of an inflammation in his throat, accom¬ 

panied with a fever, on the 13th of November 1794* 

- In his external appearance, Nieuwland was not what might 

be called handfome, nor had he ever paid much attention to 

acquire that eafe of deportment which diftinguiihes thofe 

who have frequented polite company. His behaviour and 

ecnverfation were however agreeable, becaufe he could dif- 

courfe with facility on fo many fubjects, and never wifhed 

to appear but under his real character. On the firft view 

one might have difcerned that he was a man of great mo¬ 

del!: y and the ftridteft morality. His father was a Lutheran, 

and his mother a bapt id $ but be himfelf was a member of 

the reformed church, and always (hewed the utmofl: refpedl 

for the Supreme Being both by his words and his a&ions* 

XVII. Be- 
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XVII. Defcription of M. Des VlGNES's improved Apparatus 

for faiurating Water, Solutions of Mineral and Vegetable 

Alkalij life. &c. with Carbonic Gas ; or for making artificial 

Mineral Waters. Communicated by the Inventor. 

[With a Plate, No. IV.] 

A , FIG. i. a bottle or veffel in which marble, chalk, or 

any other proper fubilance, is to be put with a little water. 

B a bottle containing fulphuric acid, and having its neck 

ground to fit in the firft bottle at C, and a cock a by which 

any quantity of the acid can be introduced to the chalk or 

other fubftance. As the gas is extricated, it paffes through 

the tube D into the veiled E, which contains the liquid to be 

laturated : the gas by its elaflieity preffes the liquor, and 

forces it through the tube F into G. At H is a fmall hol¬ 

low glafs ball I with a ftem ground to fit the mouth of the 

veffel G, which it {huts as a valve by the prefiiire of the li¬ 

quor, afiifted with a fpiral fpring, until the water or other 

liquid, which has been forced through the tube F into G, 

preffes down by its weight the ball I, and returns back into 

E. When it accumulates to a certain point in E, the valve 

is again (hut, and it rifes through the tube F as before. 

At b is a (topper to which hangs a fmall weight, about 

half an ounce, which a£ts as a fafety valve to prevent the 

preffure from reaching that point which would endanger the 

burfting of the veffels. 

The advantage which this apparatus poffeffes, is, that it not 

only gives the fame preffure of the gas upon the furface of 

the liquor to be impregnated, which the common machines 

do, but, by the conftant agitation which is kept up, by the 

afeent and defeent of the fluid, continually expofes a frefh 

furface of it to its adfion : by which means water or other 

liquors may be as fully faturated in two hours as they can in 

twelve, by any apparatus in common ufe. 

Fig. 2 is a fedlion of the valve ball I, the fpiral fpring K, 

and 



7 8 On a new Metal called 'Tellurium, 

and the cork L, to which the two former are faftened. At 

c is a piece of lead, which ferves at the fame time to adjuft 

the weight of the ball, and to keep it in an upright pofition. 

Fig. 3 is a plan of the cork, (hewing the apertures through 

which the liquor defends. The tubes D and F are each in 

two parts, joined by pieces of elaftic gum, by which means 

the apparatus admits of being moved without danger of 

breaking. There is alfo a glafs rod e in the vefTel A for the 

purpofe of ftirring the materials. This rod pafles tight 

through a piece of gum elaftic (the mouth end of one of the 

common bottles made of that fubftance), the other end of 

which is fitted clofe to the mouth of the veflel A, by means 

of wire or catgut wound round fit, to prevent the efcape of 

the gas. 

XVIII. Extra ft from a Memoir by Ptoffor KLAPROTH, on 

a new Metal called Tellurium, read in a public Sitting of the 

Academy of Sciences at Berlin, Jan. 25th, 1798. 

JPROFESSOR Klaproth, on fubjecling to a chemical analy** 

Gs the ore of the auriferous mine known under the denomi^ 

nation of the mine of white gold, aurum paradoxumy metal- 

him vel aurum problematicum*, found in that mineral a metal 

abiolutely different from any hitherto known, and to which 

he gave the name of tellurium, as a companion to the urani¬ 

um and titanium, new metals difcovered fome time ago by 

the fame chemift. M. Muller of Reichenftein had, fo early 

as 1782* fufpecied that this ore contained*a peculiar metallic 

fubftance, and his fufpiclon was confirmed by Bergman, to 

whom he had lent fome of the ore j but on account of the 

fmall quantity with which he had made his experiments he 

would not venture to decide, whether it contained a new 

* This ore is found in the mine called Mariahilf in the Fatzbay moun* 

tains near Zalethna in Tranfyivania. See Emmerling Siemens de Mine- 

ralogie, t. xi. p. 124. 

, metal. 
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metal, or whether what had been taken for a particular kind 

of metal might not be only antimony. The repeated and 

ingenious experiments made by M. Klaproth on a more con~ 

{iderable quantity of the ore, which had been tranfmitted to 

him by M. de Reichenftein, fully confirmed the conjectures 

of the latter as well as thofe of Bergman. 

Procefs for obtaining the Metalfrom the Ore. 

1. The ore is gently heated with fix parts of the muriatic 

acid \ three parts of the nitric acid being then added, the 

mixture is boiled •, upon which there arifes a very confiderabie 

effervefcence, and a complete folution is obtained. 

2. The filtered folution is diluted with as much water as 

it can bear without becoming turbid, which is a very fmall 

quantity, and a folution of caufiic potalh is then added to 

the liquor, until the white precipitate which is at firft formed 

difappears again, and nothing remains but a brown flaky 

fediment. 

3. This laid precipitate is the oxyde of gold mixed with the 

oxyde of iron, and a fcparatlon is effected by the common 

means. 

4. The muriatic acid is added to the alkaline folution (2) 

in fuificient quantity to faturate the alkali entirely : an ex« 

cefs of the acid mult be avoided. A white precipitate, 

which, by heat, fettles at the bottom of the veflel under the 

form of a heavy powder, is produced in great abundance. 

After the precipitate has been walhed and dried, it is formed 

into a kind of pafte with a fufficient quantity of any fat oil j 

and this mafs is put into a fmall glafs retort, to which a re¬ 

cipient is flightly fitted. When this arrangement is made, 

it is gradually brought to a red heat; and in proportion as the 

oil is decompofed, there are obferved, as in the diftillation of 

mercury, brilliant and metallic drops which cover the upper 

part of the retort, and which, at intervals, fall to the bottom 

of the veflel, and are immediately replaced by others. After 

it has cooled, metallic fixed drops are found adhering to the 

Tides of the retort and at the bottom of the veflel, and the 

Temaind^r 
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remainder of the metal reduced and melted with a brilliant 

furface, and almofl always cryflalhzed. 

Effential charaElerifmg Marks of this new Metal• 

1. It has the white colour of tin, approaching to the grey 
colour of lead. Its metallic fplendour is confiderable, and 

its fradture laminated. It is highly brittle and friable. By 

fuffering it to cool quietly and gradually, it readily afiumes a 

cryflallifed furface. 

2. Its fpecilic gravity is 6.115. 

3. It belongs to the clafs of the moll fufible metals. 

4. When heated by the blow-pipe upon charcoal, it burns 

with a very lively flame of a blue colour, inclining at the 

edges to green. It is fo volatile as to rife entirely in a whitifh 

grey fmoke, and exhales a difagreeable odour like that of 

radifhes. On ceafing to heat it, without having entirely 

volatilifed the final! portion fubjedled to this operation, the 

button which remained, 1 stained for a long time its liquidity, 

and, by cooling, was covered with a radiated vegetation. 

5. This metal amalgamates eafily with mercury. 

6. With fulphur it forms a grey fulphure of a radiated 

ftrudlure. 

7. A folution of it in the nitric acid is transparent and 

colourlefs. When concentrated, it produces, in time, fmall 

white light cryftals, in the form of needles, which exhibit a 

dendritic aggregation. 

8. The new metal diflolves in the nitro-muriatic acid. 

When a large quantity of water is added to fuch a faturated 

folution, the metal is precipitated in the hate of an oxyde, 

under the form of a white powder, which, in this (late, is 

foluble in the muriatic acid. 

9. By mixing cold, in a well-flopped veffel, a fmall quan¬ 

tity of this metal with a hundred times its weight of con¬ 

centrated fulphuric acid, the latter gradually aflumes a beau¬ 

tiful crimfon red colour. By means of a fmall quantity of 

water added, drop by drop,' the colour difappears, and the 
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fmall quantity of the metal diflolved, depofits itfelf under 

the form of black flakes. Heat deftroys the folution: it 

makes the red colour difappear, and difpofes the metal to fe. 

parate in the ftate of a white oxyde. 

10. When, on the other hand, the concentrated fulphuric 

acm is diluted with two or three parts of water, and a fmall 

quantity of the nitric acid has been added, a confiderable 

quantity of the metal will then be diflolved. The folution 

is transparent and colourlefs, and is not decompofed by the 

mixture of a larger quantity of water. 

n- All the pure alkalis precipitate from acid folutions of 

this metal an oxyde, of a white colour, foluble in all acids ; 

by an e.xcefs of alkali, the precipitate which is formed is en¬ 

tirely re-diffolved. If carbonate be employed inftead of pure 

alkali, the fame phenomenon takes place—with this differ¬ 

ence, however, that, by excefs of the latter, the precipitate 

formed is re-diflblved only in part. 

12. Exceedingly pure prufliate of potafli produces no 

precipitate in folutions of this metal. 

13. Alkaline fulphures mixed with acid folutions occa- 

fion a brown or blackifli precipitate, according as the metal 

is combined with more or lefs oxygen. It fometimes hap¬ 

pens that the colour of the precipitate has a perfeft refem- 

blance to mineral kermes, or red fulphurated oxyde of an- 
timony. 

When the fulphure of tellurium is expofed on burning 

charcoal, the metal burns with a blue colour conjointly with 

the fulphur. 

14. The infufion of gall-nuts^ combined with the fams 

folutions,, gives birth to a flaky precipitate of an Ifabella 
colour. 

15* Iron and zinc precipitate tellurium from its acid fo« 

lutions in a metallic hate, under the form of fmall black 

flakes^, which refume their fplendour by fri&iom, and which, 

on burning charcoal,, melt into a metallic button, 

Vol, L Q 16 9 Tin 
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16. Tin and antimony produce the fame phenomenon- 

with the acid folutions of the new metal. 

- The precipitate foTmed by the antimony proves,, in a ftrik¬ 

ing manner, that tellurium is not a difguifed antimony, as 

has been ftippofed. A folution of tin in the muriatic acid, 

mixed with a folution of tellurium in the fame acid, pro-’ 

duced alfo a black and metallic precipitate. 

17. The oxyde of tellurium, obtained from acid folu¬ 

tions by alkalis, or from alkaline folutions by acids, are both 

reduced with a rapidity refembling detonation, when they 

are expofed to heat on charcoal. It bums, and.is volatilifed, 

as has been already mentioned. 

18. By heating tor fome time this oxyde of tellurium in. 

a retort, it melts, and appears, after cooling, with a yellow 

ftraw colour, having acquired a fort of radiated texture. 

T9. Mixed with fat bodies, the oxyde of tellurium is 

perfectly reduced by the method above pointed out. 

_, ■■ - 

The ore of white gold of Fatzebay, aurum vel metallum 

froblematiciim, contains : tellurium 925.5, iron 72.0, gold 

3.5 : total 1000.0. 

The graphic gold of Offenbanya contains : tellurium 60, 

■gold 30, filver 10 : total 100.0. 

• Ore from the mine known under the name of the yellow 

mine of Nagyag contains : tellurium 45, gold 27, lead 19.5, 

ftlver 8.5, fulphur one atonT : total 100,0. 

Ore from the mine known by the name of the mine 

of grey foliated gold of Nagyag contains : lead 50, tel¬ 

lurium 33, gold 8.5, fulphur 7.5, ftlver and copper 1 : total 

500.0* 

XIX. Some 
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\IX. Some curious Circ uni fiances refpe&ing the tiuo Ele¬ 

phants brought to Paris from the Hague. From a late 

French Journal. 

np _ _ 
A TIE place for their reception had been long prepared. 

It is a fpacious hall in the Mufeurh of Natural Hiftory, well 

aired and lighted. A ftOve is placed in it to warm it during 

the winter, and it is divided into two apartments, which 

have a communication with each other by means of a large 

door refembling a portcullis. The enclofure round thefe 

apartments confifts of rails made of fcrong thick beams, and 

a fecond enclofure, bread-high, runs round them, to keep 

the fpeclatOrs at fome diftailce, arid preferve them from ac¬ 

cidents. 

The morning after their arrival thefe animals were put 

in poffeffion of their new habitation. The firft conducted 

to it was the male, who iffued from his cage with precau¬ 

tion, and feemed to enter his apartment with a degree of 

fufpicion. His hrft care was to reconnoitre the place. He 

examined each bar with his trunk, and tried tlieir folidity 

by (baking them. Care had been taken to place on the out- 

(ide the large fcrews by which they are held together. Thefe 

he fought out, and, having found them, tried to turn them, 

but was not able. When he arrived at the portcullis, which 

feparates the two apartments, he obferved that it was fixed 

only by an iron bar, which rofe in a perpendicular direction, 

lie raifed it with his trunk, puihed up the door, and entered 

-into the fecond apartment, where he received his breakfaft. 

He ate it quietly, and appeared to be perfectly eafy. 

During this time people were endeavouring to make the 

female enter. We hill rccolledt the mutual attachment of 

thefe two animals, and with what difficulty they were parted, 

and induced to travel feparately. From the time of their de¬ 

parture they had not feen each other' not even at Cambray, 

where they paffed the winter. They had only been fenfible 

that they were near neighbours. The male never lay down, 

O % but 
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but always flood upright or leaned againft the bars of his 

cage, and kept watch for his female, who lay down and llept 

every night. On the lead noife, or the fmalleft alarm, he 

fent forth a cry to give notice to his companion. 

The joy which they experienced on feeing each other after 

fo long a reparation may be readily imagined. 

When the female entered, fhe fent forth a cry expreffive 

only of the pleafure which die felt on finding herfelf at li¬ 

berty. She did not at fird obferve the male, who was bufy 

feeding in the fecond apartment. The latter alfo did not im¬ 

mediately difcover that his companion was fo near him ; but 

the keeper having called him, he turned round, and imme¬ 

diately the two animals rufhed towards each other, and fent 

forth cries of joy fo animated and loud, that they fhook the 

whole hall. They breathed alfo through their trunks with 

fuch violence, that the blafl refembled an impetuous gud of 

wind. The joy of the female was the mod lively : die ex¬ 

ploded it, by quickly dapping her ears, which die made to 

move with adonifhing velocity, and drew her trunk over the 

body of the male with the utmod tendernefs. She, in parti¬ 

cular, applied it to his ear, where die kept it a longtime, and, 

after having drawn it over the whole body of the male, 

would often move it affectionately towards her own mouth. 

The male did the fame thing over the body of the female, 

but his joy was more concentrated. Tie feemed to exprefs 

it by his tears, which fell from his eyes in abundance. 

Since that moment they have never been feparated, and 

they occupy together the fame apartment. The fociety of 

thefe two animals, their habits, their mutual tendernefs, and 

their natural attachment, dill excited by the privation of 

liberty, will furnidi curious obfervations for the hidory of 

their fpecies. 

Thefe two elephants, which are natives of Ceylon, were 

brought to Holland when very young. They are about 

fifteen years of age. Their height is feven feet and fome 

inches. Their tulks, which are very ihort, have been 

broken* 
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broken, but they will grow up again as they become older. 

The tail of the male hangs down to the ground : that of the 

female is much fhorter. 

XX. Some Particulars refpe&ing the late Dmhaffy of the 

Dutch Eajl India Company to the Court of Pekin, 

Citizen M. L. E. Moreau de Saint Mery has lately 

publilhed, at Paris, an extract from Van BraairPs Journal of 

the Embalfy of the Dutch Eaft India Company to the Em¬ 

peror of China, in the years 1794 and 1795, one volume 

quarto, being the fir ft. The fecond, accompanied with maps 

and engravings, is announced as about to appear. 

The principal objedt of thofe who give an account of their 

travels to the public, ought to be to make known the ufages, 

-public and private manners, the legislation, arts, induftry, 

produdfions, the temperature, commerce, religion, and go¬ 

vernment of thofe countries which they traverfe. 

Thofe of Citizen Van Braam have not been written accord¬ 

ing to this fyftem ; nor indeed could they, for the members 

of the embalfy were hardly fuffered to have any kind of in- 

tercourfe with the natives. His work,' as the title announces, 

is only a journal, containing an account of the different places 

through which the author palled in going from Canton to 

Pekin, and returning by the fame route. 

If this Journal, which feems to have been written only for 

the private fatisfadfion of the author, does not give an extent 

live and profound knowledge of China, it contains, at any 

rate, feveral details which may be ufeful to thofe who wifh 

to colledt information .refpedting this lingular and interefting 

country. 

There are three ways of travelling in China. By water, in 

■veflcls called yachts; by land, in palankins carried by men 

called coulis, or in fmail carriages made like wheel-barrows. 

The eftablifhment of poking, and fufpended carriages, are 

G 3 unknown 
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unknown in that country. The horfe, the moft beautiful 

and ufeful animal in Europe, is defpifed there. Buffaloes, 

mules, and dromedaries, are the animals principally employed 

for tranfportation. 

In no country does agriculture flourifh fo much as in China. 

This art is there beheld with almod religious veneration. 

On this fubjebl there are treatifes, brought to perfection by 

application and the experience of feveral ages : thefe treatifes, 

fuited to the foil of each canton, are depofited in the hands 

of the mandarin who abts as fird magidrate 5 and he takes 

care that the neighbouring farmers {hall be made acquainted 

with, and turn to advantage, the leffons which thefe treatifes 

contain. 

Citizen van Braam fpeaks of the monuments which he 

frequently met with on his route, and which he charablerifes 

under the name of triumphal arches, and oblagonal or hexa¬ 

gonal towers confiding of feven or eight dories. He does 

not explain the ufe of thefe towers, which appear to be in 

China what obelifks were among the Egyptians. 

W ith regard to the triumphal arches. Citizen van Braam 

fays that they are monuments creeled to the memory of 

warriors who rendered fervices to their country, and fome- 

times to private citizens who fignalifed themfelves by their 

virtues. Some have been erebled alfo to young women and 

wives : to the former on account of their chadity, and to the 

latter on account of their fidelity. 

If perpetual virginity could be made to accord with nature, 

it would be no great merit in China to devote one’s felf to 

it; for the manner in which women are there treated, is not 

much calculated to awaken in young perfons of that fex a 

defire of being chade. Parents carry on a kind of traffic 

with their children. Thole who are faid to be of good birth 

give them in exchange for a large dowry, which they put 

into their own pockets: ethers fell them like merchandife, 

without caring what becomes of them. The wives of the 

rich live in perpetual confinement 5 thofe of the fecoml 

order 
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order are the fervants of their huflbands; and thofe of the 

lower elafs of the people are forced to take a (hare in the 

fevere labour of the men, who treat them as we treat thofe 

animals which aflift us. 

The emperor is revered as a god. The power of the 

fovereign and of a high-pried: are both united in his perfon. 

The fame homage is paid to the edicts which he iflues, the 

difpatches which he figns, and the prefents which come 

from him, as are paid to himfelf. That is to fay, the people 

proftrate themfelves before a piece of paper, or filk, as they 

do when they are in his prefence. The embafladors were 

feveral times obliged to make ridiculous falutations before 

the remains of bad proviflons, or paftry, which the emperor 

had fent them from his table as a mark of particular con- 

fideration and favour. 

The court of Pekin prefents nothing ftriking. The moft 

remarkable object is the wall by which it is furrounded. All 

the apartments are narrow and mean, and confufion prevails 

in all the ceremonies, which are conduced without any 

order whatever. 

The entertainments to which the embafladors were invited, 

confided of a few breakfafts where the emperor was prefent. 

Some boiled meat, confe&ions, paftry, a beverage called 

famfon, and another called bean-milk, ferved up on tables 

around which the guefts fquatted down upon cuihions, 

formed the chief articles at thefe morning collations. 

It appears that the people of China'make very bad cheer. 

The want of the pleaiures of the table is not fupplied by 

others. The Chinefe fpehtacles confift only of a few feats 

of tumbling, and extemporary farces. And thefe fpeftacles 

even are not public. They are exhibited only in the interior 

part of the palace, and in the houfes of fome of the chief 

mandarins. 

In this country there is no focial communication among 

the inhabitants, who live inlulated and confined to their 

own homes. 

G 4 Though 
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Though the embafifadors remained more than a month 

at Pekin* Citizen van Braam fays nothing of the manners* 

commerce* or monuments of that city. This will not appear 

aflonifhing* when it is known that the members of the em- 

baffy* like thofe which preceded them from England* were 

confined to their hotel* as if they had been in prifon ; 

that they were narrowly watched; that the letters which 

they fent to fome miffionaries of their acquaintance were 

infpe&ed at the poll-office; and that they never went out 

in order to go to court* at three or four o’clock in the morn¬ 

ing in the middle of winter* without being cfcorted by con¬ 

ductors. Such is the jealoufy which the Chinefe entertain 

of Europeans of every defcription* ever fmce a former 

emperor* expreffing his furprife to a Spaniffi jefuit, who 

had lefs cunning than his affiociates* at the immenfe power 

and territory which the king of Spain had acquired in 

South America* was informed by the latter* that, having 

once gained an eflablifhment in the country* miffionaries 

were fent among the people to convert them to the Roman 

Catholic faith* after which their fuhjugatzon followed as a 

matter of courfe ! 

The people to whom Confucius preached his limple and 

iublime morality, the people who ere&ed temples to that 

philofopher* ought to be rational in their worffiip : but they 

are vilified and degraded by the mofl abfurd idolatry - their 

pagods are filled with idols of the mofl monllrous and 

whimfical figures. 

If the Chinefe* however* are idolaters* they are not into¬ 

lerant; for Citizen van Braam fpeaks of a Chriflian to 

whom they have ere&ed temples, and whom they flyle a 

faint. 

XXI. Cheml- 
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XXL Chemical Experiments refpeSling different Methods of 

rendering Paper and the Writing on it indejlru&ible by Fire, 

By Mr, L. BrugnatELLI. From Crell’s Chemical 

Armais for 1797. 

Of all the fubftances I have tried, liquor of flint is that 

which, after a feries of experiments, appears to me to be the 

moil mcombuftible, and the moft proper to fecure paper 

from deftru&ion by fire. I dipped the fheet of paper feveral 

times in the above liquor, frefli made, or, I daubed it feveral 

times over the whole paper with a hair brufli, and dried it in 

| the fun or in an oven. Paper prepared in this manner loll 

fome of its foftnefs, became a little rougher than before, and 

acquired a lixivious cauftic tafle. In other refpe&s it was 

not different from common white paper. When this paper 

was laid upon glowing coals, it did not bum like common 

paper, out became red, and was converted to a coal, which 

howevei did not fall into allies like the coal of common 

papei, fo that it might therefore be conftdered as petrified 

papei. This coal, however, is exceedingly friable; for, 

when it is taken between the fingers, or prefled together in 

any manner whatever, it drops to pieces. 

As the chemifts confider incombuflibility as one of the 

piincipal characleriftics of faline fubftances, I made experi¬ 

ments with different kinds of falts, to try whether they 

would render paper incombuftible, like this liquid filiceous 

potafti, which is not a fait, but a combination confuting ©f 
two fubftances. 

I took feveral fbeets of common white writing-paper, and 

dipped each of them, in the fame manner as I had proceeded 

with the above liquor of flint, in a particular fait, and ob- 

ierved how the different leaves withftood the fire when 

thrown into it. I {hall here give an account of my obferva- 
tions as they occurred. 

No. I. Paper dipped in nitrite of lime.—Leaves of paper 

which had been foaked in nitrite of lime diftinguifhed them- 

3 felves 
f 
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fclves neither in whitenefs nor fmoothncfs from common 

paper. They burnt very readily., and were reduced much 

fooner to afhes than common paper. 

No. II. Paper dippeal in nitrite oj magnejia.—-Paper dipped 

in this fait appeared in nothing different from common 

paper. It burnt as foon as it was brought near a fame, 

and was converted to a very black coal, which however was 

not fo friable as the firft mentioned. 

No. III. Paper dipped in nitrite of apimoniac.'—1Le<iy$s of 

paper foaked in nitrite of ammoniac became again moift, 

gfter they had been well dried by the heat of the fun. They 

burnt in the fire and produced a very friable coal, which was 

afterwards entirely deftroyed by the flame. 

No. IV. Paper dipped in muriate of lime.—Leaves of 

paper which were dipped in this fait after it had been diU 

folved did not appear different, when dried, from other leaves 

not prepared in the fame manner. When put in the flame 

they burnt very readily, and almoft in the fame manner as 

common paper, and were converted into a fomewhat wiiite, 

but highly friable coal. v f i-i; V . • 

No. V. Paper dipped in muriate of barytes.—Paper dipped 

in this fait did not feem changed in any of its external pro¬ 

perties. It burnt when placed over the fire, and produced a 

very black filming coal, which was however fomewhat lets 

friable than the two laid mentioned. 

No. VI. Paper dipped in muriate of foda,— Paper dipped 

in muriate of foda acquired more confidence and became 

rough. It burnt in a flame, and the refidue was a very black 

denfe and finning coal, not more friable than the foregoing. 

No.VII. Paper dipped in muriate of potofo.— With muriate 

of potafli the paper became fomewhat rough, but .in other 

refpedts no.alteration was obferved. It burnt without flam- 

mo*, and was converted into a very black and friable coal. 
vCV . -; J- 

No. VIII. Paper dipped in muriate of ammoniac.— Papqr 

dipped in this fait underwent no viiible change. V ben put 

into the fire, it burnt and was converted to a black coal; but 

vben. 
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when continued in the fire it became reduced to afhes like 

common paper, on account of the muriate which was de- 

iiroyed by the heat. This paper, then, is in nothing different 

from common paper. 

No. IX. Paper dipped in fulphite of magnefia. — Paper dip¬ 

ped in fulphite of magnefia acquired more confidence and 

more toughnefs than it had before. When held in a flame it 

took fire, and was converted into a friable coal of an afli grey 

colour ; when it was however held longer in the fire, it was 

converted into fome grains of a very white colour, which, bv 
O' J j J J 

the chemical teft, I difeovered to be fulphure of magnefia. 

No. X. Paper dipped in fulphite, Paper dip¬ 

ped in diffolyed fulphite of alumine, in which it was kept 

fome time before it was dried, buffered no vifible change, ex¬ 

cept that it was a little harder. When burnt, there re¬ 

mained a very black coal, which was more friable than that 

obtained frpm paper dipped in liquor of flints. 

No. XI. Paper dipped in fulphite of foda.—Paper dipped 

in fulphite of foda fhewed no vifible change. On the fire it 

was converted into a very bright coal, which was deftroyed 

by the flame of a candle. It became glowing, puffed itfelf 

up, and wats totally changed into fulphure of foda, which 

with fome acids had the fmell of rotten eo'o's. 
. 

No. XII. Paper dipped hi fulphite of potafh.—Some leaves 

of paper which had been dipped in diflolved fulphite of pot¬ 

afh, imbibed this fait exceedingly well; but it afterwards 

burnt in the fire, and was converted to a black coal, which 

foon after glowed, and was then totally deftroyed. It how¬ 

ever afterwards colledled itfelf in fmall particles of fulphure 

of potafh. 

No. XIII. Paper dipped in fulphite of ammoniac.-—Paper 

dipped in this fait affumed, after being dried in the fun, the 

moiftnefs of the atmofphere. When burnt, the refiduum 

•was a black fhininp' friable coal, which became afterwards 

annihilated like the former. 

No. XIW 
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No. XIV. Paper dipped in the acetite of magnefia.—Paper 

dipped in this fait did not appear to be in the leafl changed. 

It burnt with a weak white flame like common paper., and 

was converted into a very friable afh-coloured coal. 

No. XV. Paper dipped, in acetite of barytes.—Paper dipped 

in this fait feemed, like the former, to have undergone no 

vifible change. It burnt with a white flame, as common 

paper, and was at laft changed into a coal of the like kind. 

From the above obfervations it appears, that white falts 

do not deprive paper of its combuftiblenefs like the liquor of 

flint. Some of them alfo, inftead of defending it from the 

action of the fire, tend rather to accelerate its deftrudtion, 

as, for example, the fulphites. The fulphureous acid which 

they contain lofes with the inflammable body its oxygen, is 

converted into fulphur, and produces a little liver of fulphur, 

which is deftroyed at the fame time with the paper by the 

flames. 
[To be concluded in the next Number.] 

xxii. Hep ort made to the Council of the Mines in Spam re- 

fpedting anew Wood properfor Dyeing, called Paraguatan. 

By D. Dominic Garcia Fernandez, InfpeBor of the 

Mint. From the Annales de Chimie. 

In compliance with the orders of the Supreme Council of 

Commerce and the Mines, I undertook a chemical examina¬ 

tion of a wood known in Guiana under the name of Para¬ 

guatan. This examination I carried to fuch a length as I 

thought neceflary for acquiring a knowledge of its nature, 

and of the advantages that may be derived from it in dyeing. 

I obferved in the firft place that the bark, the wood properly 

fo called, and the leaves of the paraguatan produce different 

colours. The leaves, however, do not merit much attention, 

as they communicate only a fading and not very agreeable 

colour. My refearches have, therefore, been dire died chiefly 

to the bark, as that part is the moft important, and my obfer- 

yations 
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nations refpe&ing the bark may be applied alfo to the wood ; 

for, though the latter produces a different colour, it exhibits- 

aimoft the fame phenomena as the bark. 

If the bark be boiled in water, the coloured extract thence 

refulting, when expofed to the adlion of the fulphuric, muri¬ 

atic and nitric acids, refills them much longer than an ex- 

trad! of brafil or logwood. The colour, after being deftroyed 

by a combination of acids, may be revived by the means of 

alkalis. 

Vinegar, lemon-juice, and tartar render this dye more 

brilliant, and communicate to it a fine rofe colour, while 

thefe acids, on the other hand, deftroy the colour of brafil 

and logwood altogether. 

The feculse of the bark of the paraguatan attach them- 

felves and adhere to woollen, cotton, and filk. The colour 

is more brilliant on filk than woollen, and more brilliant on 

the latter than on cotton. 

The fame feculse dried may be afterwards diffolved in 

alcohol, and communicate to it a tint fimilar to that obtained 

from cochineal. 

By mixing alum with a highly concentrated decodlion of 

the fame fubftance a fpecies of lake may be produced, but 

neither fo lively nor fo pretty as that obtained from cochi¬ 

neal by a like procefs. 

The fame decodfion mixed with that of gall-nuts furnifh- 

ed me with a precipitated pigment of a weak rofe-colour. An 

infufion of brafil or logwood, mixed with an infufion of 

galls, affumes a darker and browner tint; mine on the other 

hand became clearer by it, and aftumed a delicate rofe colour, 

or one fomewhat fimilar. 

It muft indeed be acknowledged, that the dye extracted 

from the paraguatan has not a ftrength equal to that of co¬ 

chineal. It is however fuperior to thofe of madder, brafil 

and logwood, fince it refills vinegar, lemon-juice and tartar. 

Soap even does not deftroy it fo fpeedily as it does thofe of 

brafil and logwood. 

The bark is attended with this advantage, that by employing 

it 



^4 Acchunt of a new Wood fir 'Dyeing. 
• * * * 

it in certain quantities, and giving a fuitable preparation to filky 

wc by thclc means may produce the various (hades of rofe and 

poppy colour, which can be produced only by the carthamus 

or lafflower with alkaline mixtures, litter a difficult proeefs* 

tedious wa filings, and other embarraffimg manipulations. 

By examining the external form of a piece of the paragua- 

tan, it appears to me to be the fame tree as that which Francis 

Correal fays he obferved in the province of Popayan*, which 

is not far from Guiana. The fame author relates that this 

tree is different from that of Brazil 5 that the trunk, which 

is the fize of one’s thigh, is thirty or forty-feet in height ; 

that its bark is full of longitudinal grooves • that the wood 

when ftripped of its bark is of a beautiful red; and that the 

Indians employ the wood mixed with a red earth to dye the 

cotton which they ufe for dreffies. 

The colour extracted from the paraguatan does not refill the 

adlion of light: no colour indeed can ftand that ted. This 

colour, however, will ftand much longer than that of bra¬ 

id or logwood; but, on the other hand, thefe two trees fur a 

nidi colouring matter in greater abundance. 

I confider the paraguatan, therefore, as one of thofe valu¬ 

able productions which America fiirniihcsto Spain. It may 

be employed with advantage in the art of dyeing throughout 

all Europe. It is to be wifhed that fearch may be made 

for it in Popayan, and that fame of the earth mentioned by 

Correal may be fent over to us. The governor of Guiana 

ought alfo to collect every information poiiible that may re¬ 

late to the paraguatan, and to tranfmit it to us, as well aS 

other fpeciniens of the woocl, with fomc of its leaves and 

flowers, in order that its fpecies may be determined. 

A knowledge^ of this wood begins to be extended., as I 

lately received a portion of its hark and of a red fab franco', 

which were brought from Guiana by an Englifhman named 

Milnes It is to be prefumed that this fubftance is the fam6 

as that mentioned by Correal in his voyages. 

* Voyages aux Indes.Occidentals, 1722, p. 420, 

INTEL- 
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INTELLIGENCE, 

LEARNED SOCIETIES. 

FRANCE. 

Prizes prcpQjl’d by .the 'National Ivftitute, in the Sitting of 

Germinal i 5, [April Atb, 1798.) 

FIRST PRIZE. 

V ... ' 
% A R10 Tj S artifls have already preferited feveral 

models and machines, deftined for gfivino* affiftance to the 

higheft flories of houfes in cafes of lire; but the Inftitute 

wifhing to negledt nothing in an objedl of fo much import¬ 

ance to humanity, has coniidered it as a duty to make it the 

fubjedt of a prize. 

It invites therefore ingenious men and arlifts to prefent 

either models or defcriptions of machines, or to point out 

any means which may be ufed for giving affiftance to every 

dory of a houfe on fire. Thefe means mud be of fuch a 

nature, that they can be tranfported with facility to different 

quarters of a city or town; that they can be fpeedily eredfed 

before the houfe to which affidance is to be given, and that 

women and children may be able to defcend by them from 

the highed dories without any danger. It is dedred that 

thefe means may be as little impediment as podible to fire- 

engines, and to the manoeuvres defined to check the progrefs 

of the flames. The competitors are requefled to procure 

information refpedfing the pradtices followed at prefent, in 

different towns, in the like cafes. They are requefled alfo 

not to negledf to point out particular means which, though 

not generally ufed, may be employed in mariy cafes; but 

thefe means mud be Ample, and eafy to be put in pradtice. 

The prize will be a kilogramme of gold. 

•„ The competition will take place on the 15th of Nivofe, 

the 7th year (January 4th., z799)^ and the InAitute will pro¬ 

claim 
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claim in the public fitting of Germinal (beginning of April) 

following, the piece which fliall have gained the prize. 

Second Prize. To determine by a great number of oh- 

fervations, the beft and the moil modern which can be pro¬ 

cured, the epochs of the longitude of the apogeum or node 

cf the moon. 

Thefe obfervations mufl be at leaft five hundred in 

number. 

The prize is a gold medal of the value of a kilogramme. 

The learned of all nations are invited to this competition, 

and they may write in any language whatever. 

The works will not be received till the laft day of Frimaire, 

8th year, (December 2 r, 1799.) 

The Inftitute will proclaim the piece which fliall have- 

gained the prize, in its public fitting of the 15th of Germi¬ 

nal following (April 4th, i8co). 

Third Prize. To point out the earthy fubfiances and 

proceffes proper for manufacturing earthen ware, capable of 

Handing hidden tranfitions from heat to cold, and fo cheap 

as to be within the reach of every clafs of citizcxis. 

This art is hill far from being carried to that degree of 

improvement fo definable for the public benefit, while fome 

neighbouring nations who do not make porcelain, manufac¬ 

ture earthen-ware exceedingly ufeful, and fuperior to that 

made in France. The Inftitute requefts the competitors to 

examine the compofition of the beft earthen-w^are; the quality 

of thofe natural earths which mayferve to form it, or that of 

the artificial mixtures which might be fubftituted for it^ the 

manner in which thefe earths ought to be managed in order 

to give them the neceffary properties; the art of baking; 

the degree of heat; the fo^m of the requifite furnaces ; and, 

above all, the proceffes proper for colouring and glazing 

without the oxydes of pernicious metals. 

The competitors will remit to the Inftitute famples of the 

earths employed in their potteries, and the earthen-wares 

themfclves which have been manufactured in them. 

Thefe 
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Thefe famples of earth and pottery will be received till 

the firft day of Meflidor, the year 7 (June 18, 1799)* 

The Inftitute in its fitting of Vendemiaire 5th (Sept. 27) 

will proclaim the piece which (hall have gained the prize. 

Fourth Prize. To difeover by accurate experiments what 

is the influence of the atmofpheric air, light, water, and 

earth, on vegetation. 

The prize is a gold medal of the value of a kilogramme* 

The works will not be received till the laft day of Frimaire 

the 8th year (December 21, 1799), and the Inftitute will 

proclaim the piece which has gained the prize in its public 

fitting of Germinal 15, (April 4, 1800). 

Glafs of the Moral and Political Sciences. 

This clafs has propofed for the fubjedt of the prize of the 

6th year, the following queftion : 

To determine the influence of figns on the formation of 

ideas. 

The pieces received on this fubjedt not having anfwered 

the conditions of the queftion, though fevefal of them con¬ 

tained interefting refearches, the clafs propofes again the 

fame fubject for the 7th year, and invites to the competition 

thofe, above all, whofe firft efforts have merited its attention. 

The prize will be 5 hectogrammes of gold ftruck into a 

medal. It will be delivered out in the public fitting of the 

15th ofNivofe, the 9th year (January 4, 1801). 

The works will not be received until the 15th Nivofe of 

the 7th year (January 4, 1799). 

The learned of all countries, the members and affociates 

of the Inftitute excepted, are admitted to this competition. 

Among the great number of authors who at all times have 

employed themfelves on the human underftatiding, there are 

a few only who have paid attention to the means which might 

augment or diredt its powers. Engaged only in refearches 

refpedting its caufes, or occupied with deferibing its effedts9 

they have for the molt part been only able painters or obfeure 

metaphyficians, 

Yol. I II On 
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On the fuggedions, however, of fome men of genius, it 

has been found necefiary to abandon enquiries into the fird 

caufes. and to dire& our attention to the means of improv- 

ing the underdanding. 

But the mod powerful means of the progrefs of the human 

mind have been obferved in figns. 

The fird philofophers who turned their refie&ions to the 

chara&ers of writing, the accents and articulations of the 

voice, the movements of the vifage, the geflures and different 

attitudes of the body, faw in all thefe figns only means, 

either eflablifhed by nature or invented by men, for the com¬ 

munication of their thoughts. 

A more profound examination {hewed that figns were not 

merely dedinedto ferve as a communication between minds.- 

Notwithftanding the authority of fome great men, who con- 

fidered them as (hackles to the jultnefs and rapidity of our 

conceptions, thefe philofophers dared to advance that a man 

feparated from any commerce with his fellows, would dill 

have occafion for figns to convey the full meaning of his 

ideas. 

In fhort, fome have imagined that they obferved in figns * 

a much more adonidling fervice rendered to reafon •, that is, 

that the exidence of the ideas themfelves fuppofed the ex- 

aftence of figns, and that men would be deprived of all idea^ 

if they were deprived of all figns. 

So that they have judged figns necefiary not only for the 

eommunication of ideas, for combining ideas newly acquired, 

and for forming new ideas, but dill for having fird ideas—the 

ideas which proceed more immediately from the fenfations. 

If a certain influence of figns on the formation of ideas is a; 

thing inContedabk and univerfally acknowledged, the cafe is 

nor the fame with the degree of this influence. Here opi¬ 

nions are divided, and what fome confider as axioms, others 

treat as abfurd paradoxes. 

The Inditute waits to receive memoirs, which by new 

refearches, and new illudrations, may difpel the uncertainties 

that: 
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tliat obfcure this important fubjeCl, and be proper to unite 

every opinion. 

It prefumes, that among the numerous queflions which the 

fecundity of the fubjeCl of the prize may give rife to, the 

author ought not to forget to anfwer the following i 

1. Is it true that fenfations cannot be* transformed into 

ideas, but by the means of fig ns ? or, what amounts to the 

fame thing, Do @ur firft ideas eiTentially fuppofe the affiftance 

of figns ? 

2. Would the art of fpeaking be perfeCl if the art of figns 

were carried to perfection ? 

3. In the fciences where truth is received without con- 

reflation, are we not indebted for this to the perfection of 

figns ? 

4. In thofe which furnifh eternal fubjeCt for difputes, is 

not difference of opinion the neceffary effeCl of inexaftitude 

in the figns ? 

5. Are there any means of corre&lng figns badly made, and 

of rendering all the fciences equally fufceptible of demon- 

llration ? 

Medical Society. 

THE Society of Medicine at Paris had propofed as the 

fubjeCl of the prize of 300 francs, to be adjudged this year, 

the following queflion : 

£c What are the advantages and inconveniences of the 

different methods of treating the aneurifm ?” But as this 

queflion was not fufficiently explained, the fociety decreed, 

in its public fitting of Floreal 22d (May n), that the quef- 

tion fhoujd be propofed anew, and the prize adjudged in the 

public fitting of Floreal 22d, 7th year. 

It piopofed, in the fame fitting, as a fubjeCl for the prize 

to be adjudged on the 22d of Brumaire, 8th year, 

“ To determine by accurate experiments what may be the 

influence of oxygen in the animal ceconomy, and, above ail* 

in the treatment of difeafes both internal and external ?” 

H 2 Abpctf 



[ io° 3 

Abjlracl of the Proceedings of the Clafs of the Phyfical Sciences 

of the French National Inf hute, from the 15 th ofNivofe lajt 

(January 4) till the 15 th of Germinal (April 4). 

THE papers prefented to the Clafs of the Phyfieal Sciences^ 

of the Inftitute, by its members and aflociates, during the 

above quarter, chiefly related to rural aconomy, the veteri¬ 

nary art, and chemiftry. 

Experiments lately made onhorfes, fheep, goats, and rab¬ 

bits, prove, that the fe animals die fpeedily, and with con- 

vulfions, when they have eaten a certain quantity of the leaves- 

or berries of the yew. Citizen Daubenton thinks that this 

tree is dangerous 5 that it ought not to be tranfplanted into 

countries which nature has preferved from it •, and that it 

would be much better to deftroy than to cultivate it. 

Citizen Celly, in a memoir on the utility of employing 

analogy in the natural fciences, and on the application of 

botany to promote the progrefs of rural ceconomy, endea¬ 

vours to prove, that the properties of bodies being a confe- 

quence of their organization, the more relations there are 

between them, the more the ufes for which they can be em¬ 

ployed are approximated. 

Citizen Gilbert (hewed the neceflity of fubjeXing all the 

operations of agriculture to comparative experiments, in or¬ 

der to enable the rural fciences to make that progrefs of 

which they are fufceptible. He thinks it would be neceflary 

to form rural eftablifhments deftined to enquire into the bell 

procefles, both for the cultivation of vegetables and the ame¬ 

lioration of the breeds of domeftic animals. 

Citizen Tenon prefented a memoir, containing a compa- 

rifon of the methods in which manducation is performed in 

man, the horfe, and the elephant. 

Citizen Chabert communicated reflexions on a difeafe 

among horfes, known under the name of immobility (immo- 

hilite), not yet deferibed, and which has a great affinity with. 

that 
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that known among the human fpecies under the name of the 

catalepfy. 

An offeous tumour which arofe in the ham of a horfe, gave 

occafion to Citizen Huzard to make fome refle&ions on the 

origin of that malady, and the means of curing it, when it is 

treated according to its principle. 

Citizen Lelievre announced that he had lately difcove-red 

in France fulphate of frontian in a ftriated mafs. It was 

found, at the depth of 15 or 16 feet, in a clay pit (;glaifiere), 

which has been worked for fome years, at Bouvron, near 

Tout 

Citizen Dolomieu fliewed fome of tTie fulphate of frontian^ 

which he had brought with him from Sicily, and which, as 

well as the preceding, had been analyfed by Citizen Vau- 

quelin. 

It is well known that the nitro-muriatic acid is the true 

folvent of gold, and that this metal may be recovered from 

its folution by fulphuric ether. Citizen Sage fhewed a gold 

precipitate fufpended between the ether and the nitro-mu¬ 

riatic acid, under the form of fmall threads or flakes, and at 

the bottom of the flafk, in little brilliant mafies, on which 

were obferved triangular lamellae, the elements of the cryf- 

tallization of that metal. 

Citizen Chaptal read a memoir on a new mode of manu¬ 

facturing verdigrife. 1 his new procefs, pradtifed at Mont¬ 

pellier for fome years pad, conflfts in caufing the refidue 

(marc) of grapes to ferment, and of putting it in layers be¬ 

tween plates of copper, to develop the metallic oxyd, called 

verdigrife.—This method is fuperior to the old one, as it is 

much eafier, and attended with lefs expence, becaufe it re¬ 

quires no wine. \ 

Some experiments of the fame chemid prove alfo that 

wliite lead mav be made in the fame manner. 
4 

The fame chemid read another memoir on the acetite 

of copper, or diddled verdigrife. He gave an account of 

feveral experiments to oxydate copper with more advan- 

U 3 tage* 
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tage, and to render it by thefe means foluble in the acetous 

acid. 

Citizen Berthollet communicated a notice on a particular 

acid which he had difeovered, and to which he gives the 

name of the zoonic acid, becaufe it is extracted effentially 

from animal fubftances. (See page 68 of this Humber.') 

Citizen Dolomieu read a memoir on the tourmalines 

found in Mount St, Gothard, the object of which was to ex¬ 

amine, how far colour, conlidered as a character of ftone, 

can determine its nature ? 

Laftly, the new experiments of Citizen Vauquelin, on the 

red lead of Siberia, and the new earth which he found 

jn the beryl, or aigue mar in, were the fubjedt of another 

memoir. 

HAMBURGH. 

THE fociety for promoting the arts and ufeful manufac¬ 

tures have propofed a prize of 40 ducats, to be given to the 

author of the beft anfwer to the following queftion : 

“■ What are the befl means, confirmed by experience, to 

fecure wooden work vrafhed by the fea, fuch-as fluices, 

buoys, fignals for Chips, &c. and even fhips themfelves, from 

being deitroyed by the fhell-worm (teredo navalis), which, 

as is well known, pierces through wood and haftens its 

decay ?” 

T he fociety will confider that eiTay as the beft, which pro- 

poles means ot a cheap nature, known by experience to be 

effedhia 1, and which are either as durable as the wood 

itfelf to withftand the eftedts of the waves and the ice, or 

can be renewed from time to time without inconvenience, 

and without injury to the works they are intended to pre- 

fyrve. All the means hitherto propofed for the like pur^ 

pofe, fuch as pqvering the wood with copper, lead, &c. are 

excluded from the prize ; becaule thefe, befides being pe-» 

riluable in water, are liable to be ftolen, and in many cafes 

cannot be applied. No paper, alfo, can be entitled to the 

prize, uniefs the means propofed in if; hav$ been proved by 

experience 
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experience to be effectual. The fociety, however, will with 

thankfulness receive papers of this kind ; the means pro- 

pofed will be fubjecfced to a trial of two years \ and if they 

are then found to anfwer the purpofe, a fuitable reward will 

be adjudged to the inventor. 

The efiays on this fubjeft, infcribed with a motto, and 

accompanied by a fealed note containing the name of the 

author, mult be transmitted to the fociety before Chridmas 

1798. 
HOLLAND. 

THE members of the Teylerian Second fociety at Haer- 

lem have propofed the following prize queftion for the year 

*799 • 
<c What are the caufes why moll nations have made choice 

of metals, particularly gold and Silver, as the representative 

figns of wealth and riches ? What are the advantages of this 

circulating medium, So generally adopted, and what are the 

difadvantages conne&ed with it ? And can nothing elfe, 

equally durable, and attended with benefit and advantage, be 

invented in its dead 
't- 

The premium for the bed anfwer is a gold medal equal in 

value to 400 Dutch florins. 

The anfwers in Dutch, Latin, French, Englilh, or Ger¬ 

man, with a fealed letter containing the name of the author, 

mud be tranfmitted to Teyler’s foundation-houfe at Haerlem, 

before the fird of April 1799 ; for the prize will be adjudged 

on the fird of November, the fame year. 

The fociety have alfo announced, that as no anfwer had 

been fent in before the expiration of the fixed period to the 

prize-quedion of 1796, refpedling the conditution and form, 

of government of the Grecian republics, and their influence 

on the happinefs or unhappinefs of their citizens, they pro-” 

pofe it once more in the following form : 

“ What influence has a republican form of government on 

the happinefs or unhappinefs of citizens ? and, How far can 

this influence be explained and confirmed by examples 

H 4 drawn 
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drawn from the hiftory of the ancient Greek and Roman 

republics ?” 

T. he fociety require the anfwer to this queflion to be 

tranfmitted in the like manner before the firlt of April 1799, 

that the adjudication of the prize may be made alfo on the 

firfi: of November, 

ROME, 

IN confequence of the 368th article of the Conftitution of 

the new Roman Republic, the citizens who are to compofe 

the members of the National Inftitute were nominated in 

April laft by the French general. It is divided into two 

clafles :—that of the fciences, mathematics and phyfic \ and 

that of philofophy, the belles lettres, and the fine arts. The 

firfi: is fubaivided into fix feddions-—The mathematics, che- 

iniliry, anatomy, phyfics, natural hiftory, and agriculture j 

and the fecond into fix fedions alfo, viz. philofophy, hif¬ 

tory and antiquities, poetry and mufic ; the political fci¬ 

ences, grammar and eloquence \ the art of defign, 

ASTRONOMY. 

Mr. Herschel has lately difcovered four new fatelliteg 

to his planet j fo that there are now fix, T his difcovery was 

made by a telefcope of 30 feet, which he had conftru&ed 

for the Obfervatory of Madrid, The firfi: notice that La- 

1,ande had of this difcovery was from Gotha, the Prince of 

which is fond of aftronomy: he laments, in a fhort notice 

which he publifhed upon this fubject, that for fome years 

he has not received from Mr. Herfchel any account of his 

difcoveries in the heaven^. 

Paris, 30 Pluviofe, (Feb, 18.) 

Mercury and Venus have been obferved to pafs over the 

Sun's dilk, under the form of black fpots ; but no perfon ever 

before faw a comet in the like fituation. Citizen Dangos, 

an able afironomer of Tarbes, on the 18th of January laft 
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made an obfervation of this kind. He faw, during twenty 

minutes, a black body, rounds and well defined, crofs the 

face of the fun, and he remembers to have feen fomething 

fimilar in the year 1784. Lalande. 

Paris, 2 Germinal, (March 22, 1798.) 

The fun had been feen fome days without any fpot, but on 

the 29th of Ventofe (March 19) there appeared afmall one 

on its eaflern limb. It had arrived there in the night-time, as 

well as that which was formed in the prefent decade. It 

will employ thirteen days and a half to traverfe the fun's 

diik, according to the time of the fun's rotation, in regard 

to the earth, which I have determined to be 27 days 7 hours 

and 37 minutes. In comparing with each other the large 

fpots vifible by the naked eye in the years 1752,1764,1777, 

and 1778, I conlider them to be the fame fpot, or at lead: 

formed at the fame point of the folar globe, where there is 

probably a local caufe which from time to time produces at 

the fame place the fame phenomenon. Lalande. 

Citizen Meffier, aflronomer of the National Inditute, 

nbout feven in the evening on the 23d of Germinal (April 

Ii) difcovered from his obfervatory a new comet in -Tau¬ 

rus, near the Pleiades, and in the parallel of the principal 

liar of that conftellation, with which it was compared at 

8h. 58m. i6fec. of true time; its right afcenfion being 

49b. 19m. 47fec» and its declination 23I1. 22m. 55^ec* n°tth. 

Next morning, the 24th, the comet was compared again 

with the fame ftar, at 8h. 25ni. 46fec. Its right afcenlion 

was found to be 5oh. 5^ni. ,55^ec* £nd ^s declination 

25I1. 18m. ^Sfec. 
This comet, which is fmall, round, and brilliant, has no 

tail, and cannot be feen by the naked eye. On the 25th its 

light was increafed; which feems to fhew that it is approach¬ 

ing the earth. 

This is the 30th comet which Citizen Medier has difco- 
'vered 
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vered fimce 1758, and the 39th which I have obferved. The 

number of the comets known now amounts to 88, according 

to the catalogue which is given in my Aftronomy. 

Lalande. 

Francis Lalande, nephew of the aftronomer of that name, 

has lately carried to 45,000 the number of the ftars which 

he engaged to determine.—An immenfc labour, which no 

aftronomer before ever ventured to undertake, and which 

was a deftderatum in aftronomy. 

Dr. Burckard, an able aftronomer of Gotha, now at Paris, 

has calculated the orbit of the cornet lately difcovered. He 

finds that it palled its perihclium on the 3d of April, at 7 

hours, in 3 figns, isdeg. 56m. at the diftance of ,0487 from 

the fun : the inclination of its orbit is 45deg. 18m. and it 

interfedts the ecliptic at 4 figns, cdeg. 44mm. 

M. de Lalande, m a letter which he lately wrote to Ma¬ 

jor von Zach, at Gotha, informs him, that the Turkifh am- 

haftador at Paris is remarkably fond of aftronomy, and at- 

tends regularly the Lyceum, where he has a fopha appro¬ 

priated for his own ufe. His interpreter Codrika has tranf- 

lated one of M. de Lalande’s works into the Greek lan¬ 

guage. 1 he Turks at prelent feem to apply with fame at¬ 

tention to the cultivation of mathematical knowledge.— 
O 

M. de Lalande fays that a mathematical fehool has been 

eftabliftied at Conftantinople with four profeffors, and 

that the number of pupils amounts to fifty. Logarith¬ 

mic! tables are now printing in that city, with Turkilh 
types, 

EARTHQUAKES. 

LETTERS received from Bencoolen, Taponooly, and 

Padang, of the 5th and 7th of March 1797, give the fol- 

relation of an earthquake that happened on the weft 

coaft of Sumatra on the 20th of February ; 

1 he vibratory fhocks of this earthquake are ftated, on 

competent authority, to have continued for three minutes, 

and 
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and to have recurred at intervals, during a fpace of three 

hours, from its beginning, till the fhock had completely 

ceafed. At Padang, the houfes of the inhabitants are aimed 

totally deftroved, and the public works much damaged. 

The fnow Padang, lying at anchor in the river, was thrown, 

by the fudden rife of the fea, upwards of three miles in Ihore, 

where hie hill remains. The number of lives loft at Padanp* 
o 

on this melancholy occafton exceeded 300. Of thefe, fome 

were crufhed under the ruins of falling houfes; fome were 

literally entombed alive by the earth doling upon them; and 

others were drowned by the hidden irruption of the waters 

of the ocean. The effects of this awful convulfion of nature 

do not appear to have extended to the northward of Tapo^. 

nooly; as at that place little or no damage was fuftained. 

It appears to have come from the fouthward, and is fuppofed 

to have extended as far as Bencoolen; but no accounts having 

been received at Taponooly or Padang, from the fouthward, 

between the time of the occurrence of the earthquake and 

the date of the letters, the extent of this calamity has not 

been afcertained. 

At Natal, the refidence of a fubordinate of Bencoolen, 

very confiderable damage was fuftained, and feveral houfes 

thrown down, but no lives were loft. It is however feared, 

when the particulars fhall have been colleded from the 

diljerent quarters on the weft: coaft, where the earthquake 

was felt, that the fum, both of lives and property deftroyed, 

will be found much greater than yet apprehended. 

A letter from Metz, dated Ventofe 30, (March 20) Hates, 

that at fix in the morning of the 24th a fhock of an earth¬ 

quake had been felt at Sarreguemines, Blifcatel, and other 

communes of the department of la Meurthe. No precife 

pbfervations were made on its dire&ion. It was lo violent 

at Bitche that it railed up part of the arch of the bridge, fo 

as to render it dangerous to be palled. 

A fa£t which feems to explain this phenomenon is, that 

the circumference where it took place contains feveral mines 
.'. • . - C 

or 
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of naphtha. One of thefe burns continually, like the foh 

faterra at Naples. 

Some days before a flaming meteor rofe from the earth, 

between Fey and Veron, three leagues to the fouth of Metz. 

Its difappearance was followed by a detonation which fhook 

the atmofphere to a coniiderable diftance around. 

VOYAGES AND TRAVELS. 

CITIZEN OLIVIER, who has been travelling through 

Perfia by orders of the French government, writes from 

'Conftantinople, dated Frimaire the 18th laft, that he has 

brought from Perfia, Babylon, the deferts of Arabia, the 

environs of Aleppo, Cyprus, the mountains of Caramania 

and Alia Minor, more than two hundred feeds in good pre¬ 

servation ; many medals of gold, lilver, and bronze, Roman, 

Greek and Parthian; fome mummies of children, and of 

the facred birds of the Egyptians; fome interefting manu¬ 

scripts, &c. Proceeding then to the affual lituation of 

Turkey, he concludes, from its depopulation; the great dimi¬ 

nution of its revenues; the deferted date of its plains, 

which daily inereafes, by the oppreffion and impunity of the 

Pachas; the revolts of the latter; the mutinies and infub- 

ordination of the Janiffaries, that this extenfive empire is 

approaching to a fudden fall. 

A gentleman of the name of Brown, who redded feven 

years in Abyffinia, is now in Egypt. He is faid to have 

proceeded much farther weft than Mr. Bruce, with whom 

he agrees in moft points : he intends to publifh an account 

of his travels, which no doubt will a fiord much information 

as well as amufement. 

Frederick Florneman, the only fon of a clergyman’s widow 

at Hiklelhcim, a young man of an athletic conftitution, a 

great mechanical genius, poflefied of coniiderable knowledge 

and ftrmnefs of character, impelled with an infuperable im- 

pulfe to a journey of difeovery in Africa, is now on his way 

from Cairo over Cafchna to Tombudtm He travels at the 

cxpcncc of the African Afibdatiqn, 
BOTANYs 
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BOTANY, GARDENING, AGRICULTURE. 

A LETTER from Mr. Anderfon, Director of the Botanic 

Garden of St. Vincent’s, dated the 24th of December la-fly 

has been received by the Society of Arts,, Manufactures^ and 

Commerce, which brings very pleating accounts refpeCfing 

the thriving flate of the bread-fruit-tree. In 1793, fifty 

young plants were carried from Otaheite by Captain Blight 

They were then from 6 inches to 3 feet high. They are 

now 30 feet and upwards, and the circumference of the hems 

from 3 to 3^ feet. 

It was feared, when they were firft carried over, that they 

would not have ftrength to hand ap'ainft the violent hum- 

canes of the Weft Indies; but the wood is found, on the 

contrary, to be extremely tough, and well qualified to refill 

the fevereft gufts of wind.. 

The bread-fruit weighs from 4 to lolbs. each, and is in 

its greateft perfection about a week before it is quite ripe. 

When baked, which is the beft method of cooking it, it is 

«qual, if not fuperior, to bread. From its firft appearance, 

it is three months before it is fit for eating. 

The trees are propagated by fuckers, which a rife in abun¬ 

dance. 
i 

The Society alfo received fome bifeuit made from the 

fruit, which they agreed was an excellent fuccedaneum for 

bread. 

Some curious experiments, which promife important bene¬ 

fits to mankind, have lately been made by Sir Francis Ford, 

to determine whether oxygene, or vital air, has any effeffs 

upon vegetation different from common atmofpheric air. 

He found by repeated trials, that flowers, and other plants, 

fprinkled with water that had been previoufty impregnated 

\vith oxygene gas, grew much more vigoroufty, and even dif- 

played more beautiful tints than fimilar plants on the fame 

ground treated with common water. The water was im¬ 

pregnated by a very fimple procefs—-Bottles-filled with water 

were 
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Were inverted over a common pneumatic apparatus, and 

oxygene gas introduced till a third or fourth part of the 

water was difplaccd: the bottles being then flopped, were, 

agitated for fomc time till it was believed the water had taken 

up all the gas that it could receive. 

We know not whether the refiduum of the gas has yet 

been fubmitted to any tefl, to determine whether it under¬ 

goes a change by being thus walked by the water; but, no 

doubt, the fubjedt will receive that attention which it merits 

from thofe who have the means and opportunity of repeating 

and following out the experiments* 

It appears to be a fubjedt worthy of enquiry, what would 

be the beft and eafleft methods for impregnating water with 

oxygene? or, which would be perhaps ftill better, what 

would be the beft fubftance to be thrown upon land to ena¬ 

ble it, or the moifture it contains, to abforb the greateft quan~ 

tity of oxygene from the atmofphere ? 

Some experiments have been lately made in the neigh¬ 

bourhood of Briftol, under the immediate infpedtion of one' 

of the members of the Bath Agricultural Society, with rc- 

fpedl to the culture of madder; the refult of which is, that 

madder may be produced in large quantities in England, and 

fold to the dyers at a cheaper rate than that imported, being 

of a quality equal to that grown in Zealand. In 1756 the 

king of France iffued an eclidl, exempting from land-tax 

for the fpace of 20 years (that is to fay, in all fields newly 

broken up) all cultivators of madder in drained marfhes and 

other wafte and negle&ed grounds. In 1763 the Board of 

Agriculture held at Beauvais made it plain to all perfons 

concerned in dyeing, that madder railed in that diftridt, and 

ufed while the roots were frefh gathered, gave a finer tinc¬ 

ture than the Zealand madder, and went further in the pro¬ 

portion of eight to five. In the fame year it was ordered in 

council, that no tax, for the fpace of 20 years, fliould be 

levied upon grounds newly broken up, provided the faid 

grounds had lain 20 years in an uncultivated ftate. In 1761 

there 
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there were 13 focieties exifting in France, effa&H fixed under' 

the patronage of government, for promoting agriculture j 

and thefe 13 focieties had 19 co-operating focieties belong¬ 

ing to them, whenever it happened that a diftricf was too 

large to be effectually taken care of by one fociety. All 

packets and letters of co r r^yyidence to and from thefe 

focieties were exempted front pofeage. 

Paris, June 22, 179 S* 

CitizenBaudim, commander of la Belle Angeiiqne, 

who, with feveral hotanifts and naturalifts, was fome time 

ago fent on a voyage of difcovery by government, has juft 

returned from America, and has brought with him the 

richeft collection of living plants ever feen in Europe. He 

has brought home in all 3500 exotics, among which are 

feveral cabbage trees, cocoa-nut trees, and alligator pear 

trees (laurus Perfea). Some of the trees are 25 feet in 

height, and from 12 to 13 inches in diameter. Befrdes the 

collection of living and dried plants, he has brought with 

him various fpecimens of wood, birds, infects, and many 

other objects of natural hi Rory, 

Captain Baudin on his arrival attempted to enter the port 

of Havre, as being the mofi convenient for tranfmitting his? 

collection to Paris, but was prevented by the Engiifh fquadron 

which blockades that port. The Engiifh commander told 

him his orders were fuch, that he could fuffer no veffel to 

entre Havre ; but, in a very handfome manner, directed him' 

to proceed to the eaft of Fecamp, the only place in the chan- ' 

nel not blockaded by the divifion under his command. 

y MINERALOGY. 

A VEIN of cobalt was fome time ago dilcovered in the 

Wherry mine near Penzance in Cornwall, which, we are 

happy to announce, has turned out very rich ; hut as they 

have no perfon there perfectly acquainted with the proeefs of 

fmelting it, it is to be feared that its true value will never be 

fully known. It is to be lamented that there are few or no 

fkilful 
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fkilful mineralogifts in Cornwall; and that we have no good 

'practicalwork-in the Englifh language to enable them to ap¬ 

ply to further life, what little knowledge they have acquired 

from working the" rich tin and copper mines in that county. 

Kirwan’s Mineralogy is an able fcientific claffification and 
Tri 

brief analyfis of the fubje&lf of which he treats; but we 

want fame popular works lik^1 thofe of Profeflor Klaproth, 

lor \tfant of proper books of this kind in the Englifh lan¬ 

guage, there is reafon to believe that many valuable mineral 

products are every day loft in Cornwall; for every fubftance 

that appears not to poftefs the charabteriftics of the tin or 

copper of which they are in fearch, is thrown away among 

the rubbifh. This was the cafe with the cobalt vein, when 

a gentleman of more knowledge than the proprietors hap¬ 

pened to obferve it. 

WEIGHTS AND MEASURES. 

IN the month of March laft, Citizen Aubry prcfented to 

the Council of Five Hundred a work containing the propor¬ 

tions between all the meafures poffible, and a firnple method 

to difcover thefe proportions. This wrork is conlidered in 

France as a certain ftep towards an univerfal ftandard fo 

much defired. 

Sir George Evelyn Shuckburgh has lately laid before the 

Royal Society the refult of many years application and ftudy, 

upon the fubjeH of a univerfal ftandard for weights and * 

meafures. He proceeds upon the principles of the late in- 

o-enious Mr. Whitehurft, and ufes the identical inftruments 
0 . 1 

he employed. The mean meafure is derived from the dif¬ 

ference in length of two pendulums performing a different 

number of vibrations in a minute. 
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PHILOSOPHICAL MAGAZINE, 

JULY 1798. 

I. Defcription of the Mechanifrn of a reflecting Telefcope twen~ 

ty-fix Feet in Length, conflruBed near Kiel in Holflein, by 

Frofeffor Schrader. From the Account, publijhed in 

German, by the Frofeffor. 

An hexagonal frame ABCD, (Plate V.) formed of ten 

inch fquare beams, joined together, reds upon twelve drong 

polls driven into the ground. On the fmaller hexagon of this 

frame (lands the under part of the budding aaaa, which rifes 

to the height of fourteen feet, and is fupported by braces or 

(purs. On the beams which compofe the upper frame of 

this part of the building lies a horizontal wheel, 12 feet in 

diameter,- which is made fad by means of iron fcrews. A 

fmall hexagonal cabin of the like diameter, and 7 \ feet in 

height, forms the moveable upper part of the whole build- 

ing, to which is affixed the mechanifrn that ferves for the # 
motion of the telefcope. 

Through the middle of the fmall cabin arifes a very 

ftrong axle b b, the upper part of which b may be feen pro- 

jefting above the flat top of the cabin. At c the axle turns on 

a Heel gudgeon which moves in a focket, fitted into a flrong 

beam dd, moveable in a horizontal diredion. This beam, 

VOL, I, I Kv 
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by means of iron wedges ufed as in the Dutch windmills, cart 

be fo elevated that the whole upper part of the building may 

be moved upon eight rollers placed above the horizontal 

wheel. A fmall vertical cylinder ff proceeds along the fide 

of the cabin down to the horizontal wheel, and at the lower 

end has an eighteen inch wheel g with twelve teeth, which 

fit into thofe of the large wheel. The Imall wheel, to de¬ 

fend it from the injuries of the weather, is inclofed in a 

" box. To the top of this fmall cylinder, which rifes three 

feet above the platform, is affixed a crofs-bar lever x x, and 

the cylinder has its point of motion in a collar at h, in which 

fmall rollers are applied to leflen the effects of fridtion. By 

turning the crofs the whole cabin moves round its axis, and 

the tube of the telefcope 11, connected with it, is thus made 

to move alfo horizontally. The vertical movement of the 

tube, which was attended with confiderable difficulty, is 

effected in the following manner: At the end of the beams 

hk, which project parallel to each other, on a level with the 

upper frame of the building, afife the inclined beams mmny 

joined to the former by mortices at o, and morticed alfo at 

bottom into the uprights of the cabin. They are fupported 

by ftrong braces, and, where neceffary, are bound faff: with 

iron fcrews. To prevent all lateral agitation, Profeflor 

Schrader placed at right angles on the two horizontal beams 

k k, and fattened to the cabin, another beam H of fufficient 

flrength, each end of which projects five feet over the 

beams k k. From thefe ends arife two oblique beams r% and 

5 z, each of which is morticed as at z, a foot and a half below- 

the bridle //, and bound alfo with iron. 

v The mechanifm of the movement of the tube between 

this hanging frame-work is fimilar to that of HerfcheFs 

telefcope. Along the interior part of each fide of the frame¬ 

work, from 7i to /, is a groove (reprefented in the plate by 

pricked lines), and a ftrong oblong rectangular frame moves 

in this groove by means of four fmall iron rollers fixed 

to the corners with fcrews. By the crofs lines vv the 

place 
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place of the frame only is marked. In this frame the tube is 

made to move on a ftrong roller. At the upper end of the 

fraihe is fufpended one box of a tackle of fix pulleys, the 

fecond box of which is facetted,to the crofs beam 11 of the 

hanging frame-work, and the rope Ip, proceeding from'the 

tackle, is wound round the cylinder of a horizontal windlafs, 

the handle of which is in part vifible at tt. The fecond 

refting-place of the tube is in a fork on the top of an iron 

rack y, by which the more accurate movement both vertical 

and horizontal is effected with the greateft eafe* When 

the handle tt is turned round, the hiding frame together 

with the tube rifes or falls, and a common fpring catch ap¬ 

plied to the windlafs keeps the tube in that pofition to which 

it has been brought. To counteract the weight of the 

tube, which increafes according to the perpendicularity of 

its pofition, the Profeffor fattened to the end of it a fmali 

tackle, the rope of which, carried over a pulley fixed to 

the crofs beam //, fuftains a re-a6ting weight of igo pounds. 

This weight a£ts only from the perpendicular fituation of 

| the tube to about that in which it is reprefented in the plate* 

The quick horizontal movement, which is effected by means 

of the crofs-bar lever with the cylinder and horizontal wheel, 

requires a power of about forty pounds; fo that the obferver 

can, with great eafe, turn the tube round the whole hori¬ 

zon, though the weight of the conft ruCtion taken together 

amounts to about 12,000 pounds. 

From comparing this defcription with the figure in the 

annexed plate, it will be feen that the gravity, both on ac¬ 

count of the weight of the hanging frame-work and that 

of the tube, mutt incline too much to one fide: it was 

found neceffary, therefore, immediately after it was con- 

ftruCfed, to devife the following counterpoife: The two 

horizontal beams G G, a foot fquare, which fupport the gal¬ 

lery FF, with the ladder that conducts to the platform, 

were made to projeCt on a level with the bottom part of the 

cabin. The weight of the gallery and ladder caufed a 
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le(Tenin^ of the weight towards the oppofite fide; but, as 

this was not fufficient, the Profeffor made the horizontal 

beams to be covered with boards* by which means it ac¬ 

quired fo much ballad that the centre of gravity of the wThole 

top reded on the deel gudgeon c. The fmall balcony con¬ 

tains a feven-feet telefcope ten inches in diameter* which 

the Profeffor differs always to remain in the open air, and 

ufes as a hand telefcope. For the greater fecurity, a drong 

iron rod, concealed by the wainfcoting in the inhde, is con¬ 

veyed along the door and to the top of the cabin. Ihe 

lower extremity of this rod ends in two branches fcrewed to 

the door, and the upper part rifes one foot above the plat¬ 

form. On the top of it is duck the key which ferves for 

moving ft; and by lefs than half a turn of this fcrew, the ob~ 

fcrver is enabled to prevent all agitation of the building, be- 

caufe the rod then preffes with force againd the furface of 

the horizontal wheel. Properly, however, there are three 

fcrews, forming an equilateral triangle,, which effedl this 

fadenmg, two ol which in the cabin are very fhort, and 

the whole are fo arranged, that it is neceffary to move the 

long drew only on the platform. Thus, by its force, it as 

it were moves the upper platform from its level, and preffes 

it a little, imperceptibly inclined* towards the two fcrews, 

which by their preffure on the horizontal wheel prevent all' 

agitation. 

The twenty-fix feet o&angular tube, condru&ed of boards 

which are prevented from bending by a number of knees 

applied in the infide, and which are made impenetrable to 

rain, is fitted to receive a fpeculum of from 19 to 20 Eng- 

Tifli inches diameter. At prefent, however, it is furnifhed 

with one of only 14 Hamburgh inches in diameter, having 

a focus of 26 feet, and which without the frame weighs 80 j 

pounds- It is almod two inches in thicknefs, and towards 

the edge cad conical, fo that the diameter of the polidred1 

furface is almod a quarter of an inch lefs than that at the 

back. This In the fuddling and poliddng is of the greateft 

utility"- 
9. 
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utility. The great weight of the fpeculum requires that it 

fhould he always kept in the tube,, and this renders neceflfary 

a peculiar apparatus not requifite in fmaller telefcopes. It 
is well known that large metalline maffes acquire very (low¬ 

ly the temperature of the atmofphere. The confequence 

is, that fpecula are very frequently covered with the evapo¬ 

ration from the atmofphere, which condenfes on them. If 

the compofition of the metal be not good, the fpeculum foon 

becomes tarniflied. The caufe of this lies in too larp-e a 
O 

quantity of copper, which forms a component part of the 
mafs, and therefore it muft be combined with a fufficient 

quantity of tin. Edwards’s compofition in this refpedt is 

much preferable to all other mixtures. By more than forty 

experiments Profefifor Schrader difcovered a very good mix¬ 

ture ; and fpecula made of it were fo excellent, that they 

| might be expofed to confiderable evaporation without lofing' 

much of their fplendour. As in a clofe apartment no body 

can be tarnifhed, if a fpeculum be {hut up during hot and 

moifi: weather the above inconvenience can be avoided. 

Profefi'or Schrader has fecured his fpeculum by a cover made 

of brafs rings, eight inches broad, foldered together. The 

centre fcrews, as well as the iron circle which keeps the 

fpeculum in its pofition, are properly fixed in thefe rings, 
and, by means of two capes with handles, which internally 

are lined with leather, or, what is better, with the (kins of 

moles, the fpeculum is kept perfeblly free from air. 

1 he period of the day at which the fpeculum can be un¬ 

covered for ufe, depends on the length of time which it re¬ 

quires to aflume the temperature of the atmofphere. A few 

experiments will here conduct to the proper regulation. A 

good rule for guarding againfi tarnifhing is, to endeavour 

_ as much as poflible to keep a continual draught of air in 
the tube. For this purpofe, feveral fmall openings may be 

employed in fuch pofitions that the rain may not penetrate 

through them. A fmall ftage for the purpofe of getting at 
the fpeculum with more conveniency, is conftruded near 
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the 1 owe ft ftep, to which the tube muft be previoufly turned, 

A pole with a knee and a pulley {lands by it, in order to 

take out the fpeculum occafionally. The reafon why the 

under part of the building was conftrubled higher than 

necefiary, was merely that a tube of 30 or 35 feet might 

be ufed. 

II. Defcription of the Javanefe Swallow, which conjlruds 

eatable Nejls; with an Account of the Manner in which 

the Nefs are collected. From the Tranfadtions of the 

Batavian Society in the Ifland of Java for promoting the 

Arts and Sciences, Vol. IIL 

Ji HESE fmall birds are of a blackilh grey colour, in¬ 

clining a little to green ; but on the back to the tail, as 

well as on the belly, this blackifh colour gradually changes 

into a moufe colour. The whole length of the bird from 

the bill to the tail is about four inches and a half, and its 

height from the bill to the extremity of the middle toe three 

inches and a quarter. The diftanc.e from the tip of the one 

wing to that of the other, when extended, is ten inches and 

a quarter. The largeft feathers of the wings are about four 

inches in length. The head is flat; but, on account of the 

thicknefs of the feathers, appears round, and to be of a large 

fize in proportion to the reft of the body. The bill is 

broad, and ends in a (harp extremity, bent downwards in 

the form of an awl. The width of it is increafed by a naked 

piece of {kin fomewhat like parchment, which, when the 

bill is {hut, lies folded together, but which, when the bill 

opens, is confiderably expended, and enables the bird to catch 

with greater eafe, while on wing, the infecfts that ferve it 

for food. The eyes are black, and of a confiderable fize. 

The tongue, which is not forked, is ftiaped like an arrow. 

The ears are flat, round, naked fpots, with fmall oblong 

openings, and are entirely concealed under the feathers of 

th§ 
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the head. The neck is very fhort, as well as the legs and 

the bones of the wings. The thighs are wholly covered 

with feathers; and the very tender lower parts of the legs, 

and the feet thermelves, are covered with a fkin like black 

parchment. Each foot has four toes, three of which are 

before and one turned backwards. They are all detached 

from each other to the roots; and the middle one,, together 

with the claw, is fully as long as the lower part of the leg. 

Each toe is furnilhed with a black, (harp, crooked claw of a 

confiderable length, by which the animal can with great 

facility attach itfelf to crags and rocks. The tail is fully as 

. long as the body together with the neck and, the head. 

When expanded it has the form of a wedge, and confifts of 

ten large feathers. The four firft on each fide are long, and, 

when the tail is clofed, extend almoft an inch beyond the 

reft. The other feathers decreafe towards the middle of the 

tail, and are equal to about the length of the body. 

The whole bird is exceedingly light and tender. Ten of 

them to,o-ether weighed little more than two ounces and a 

half. The Javanefe call it lawit; but thofe who live in the 

mountains, berongdagce or waled*. 

There are two places in particular near Batavia where 

thefe birds are found in great numbers. rihe firft, Calappa 

Nongal, lies about ten miles fouthwards from the city; the 

other, Sampia, is a- little more diftant towards the fouth- 

weft; but they are both in that range of high land extending 

towards the fea, which is apparently difterent from the large 

ridge that extends over the whole iftand. Beftdes thefe there 

are alfo feveral other places in the fame diftridt, or at a 

greater diftance from the coaft, which either produce a lew, 

or are carefully concealed by the Javanefe to whom they are 

known. 

The two bird mountains before mentioned, called by the 

Javanefe caverns (goa), are infulated rocks, hollow within, 

* Voerong in the Malay language ftgnifies in general a bird. 
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and pierced with a great number of openings. Many of 

thefe openings are fo wide, that a perfon can enter them 

with eafe; others are attended with more difficulty; and fome 

of them are fo finally that nature evidently feems to have been 

defirous of providing for the fecurity of thefe little animals. 

On the outfide thefe rocks are covered with a multitude of 

ffrong tall trees of various kinds. The infide confifts of grey 

calcareous ftone and white marble. To th® walls of thefe 

caverns the birds .affix their fmall nefts in horizontal rows, 

and fo clofe that they for the molt part adhere together. 

They conftrudt them at different heights from 50 to 300 

feet; fometimes higher or lower, according as they find 

room; and no hole or convenient place, if dry and clean, is 

left unoccupied; but if the walls be in the leaf: wet or moift 

they immediately defert them. 

At day-break thefe birds fly abroad from their holes with 

a loud fluttering noife, and in the dry feafons rife fo high 

into the atmofphere in a moment, as they muff feek their 

food in diftant parts, that they are foon out of fight. In the 

rainy feafon, on the other hand, they never remove to a great 

diftance from their holes, as has been often remarked, parti¬ 

cularly in the government of Java, where there are fome 

rocks fituated very clofe to the fhore. About four in the 
«/ 

afternoon they again return, and confine themfelves fo 

clofely to their holes, that none of them are feen any 

more flying either out or in, but thofe which are hatch¬ 

ing- 
They feed upon all forts of infedfs which hover over the 

ffagnated water; and thefe they eafily catch, as they can ex¬ 

tend their bills to a great width. Their mo ft deftrublive 

enemy is a kind of hawk {knikendief), which feizes many of 

them as they iffue from their holes; and which people, on 

that account, take great care to frighten away by fhooting 

at them. 

They prepare their nefts from the ftrongeft remains of 

the food which they ufe, and not of the fcum of the fea or 

of 
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of fea plants*, as has been afferted. This feems the more 

probable, as it is known, from experience, that thofe birds 

which build their nefts in the two rocks before mentioned 

have never been found on the fea-coaft, and could not pof- 

fibly fly thither and return again in fofew hours, on account 

of the high intervening mountains, and the ftormy winds 

that often prevail among them. The great difference in the 

colour and value of thefe nefts proves that their goodnefs 

depends merely on the fuperabundance and quality of the 

infers on which they feed, and perhaps on the greater or 

lefs folitude of the place where they feek for nourifhment. 

Thofe found on the territory of Calappa Nongal and Goa~ 

gadja are exceedingly grey, and worth one third lefs than, 

thofe produced in the territory of Sampia; and the latter 

again are not to be compared with an excellent fort which 

are every year Imported from Ternate and Paffier, or which 

are to be found on the furrounding iftands, particularly to 

the eaft of Borneo. 

Thefe birds employ two months in preparing their nefts; 

they then lay their eggs, on which they fit for fifteen or 

fixteen days. As foon as the young are fledged, people 

begin to collect the nefts, which is done regularly every 

four months : and this forms the harveft of the proprietors 

of thefe rocks. 

The bufinefs of taking down the nefts is performed by 

men acduftomed from their youth to climb thefe rocks. 

They conftru£t ladders of reeds (bofchrotting) and bamboos, 

by which they are enabled to afcend to the holes; but, if the 

caverns are too deep, they employ fhip-ropes. When they 

have got to the bottom of the caverns, they place bamboos 

with notches in them agamft the wall, if thefe be fufficient 

* This has been hitherto generally believed, and copied from one 

naturalift by another. Houttyn himfelf in his Natuui lyke \ol. L 

part v. p. 607, gives a defcription of the bird as well as of its manner of 

feeding, which is confiderably different from th§ above. 
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in order to get up to the nefts; but if they cannot reach 

them in this manner, they hand on the ladders and pull the 

nefts down with poles of bamboo made for that purpofe. 

There are alfo certain holes to which people can afcend by 

means of ftages made of bamboos; but thefe are exceed¬ 

ingly few. 

This employment, which is attended with great danger, 

eofts the lives of a great many men, and particularly of 

thieves, while attempting to rob thefe caverns at improper 

feafons. For this reafon, fmall watch-houfes are every¬ 

where built in the neighbourhood. 

The mountaineers, who are thofe chiefly accuftomed to 

this employment, never undertake their labour till they have 

Slaughtered a buffalo, which is the ufual preparation made 

by the Javanefe for all their undertakings. On fuch oc¬ 

casions they mutter over a few prayers, anoint themfelves 

with aromatic oils, and fumigate the holes with fweet-fmell- 

Ing fubftances, which, according to their ideas, are things 

all highly neceffary. At the chief of thefe caverns in the 

Iftand of Java, a particular protecting female deity is wor¬ 

shipped under the name of Eaton Laut Ridul, or princefs of 

the fouth fea. A fmall hut with a covered fleeping-place is 

there appropriated for her, together with various elegant 

- articles of clrefs, which no one but a princefs muft approach ; 

and every Friday when the nefts are taken down incenfe is 

continually burnt, and the body and clothes of every one 

who intends to afcend the rocks muft be expofed to it. The 

other Javanefe are not fo fuperftitious, and content them¬ 

felves with much fewer ceremonies. To afford them lioiit 
D 

in the cavern, they employ torches made of the refinous 

gum of a large tree called caret, and the inner bark of the 

arek-tree. 

The collecting of the nefts continues mo longer than a 

month, and, as already mentioned, may be repeated three 

times in the year. Some believe that it may be done a 

fourth 
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fourth time 5 hut this is not probable, as all experienced 

people brought up to this employment confidently aflert, 

that a neft as long as it remains entire is continually enlarged 

by the bird, or made thicker, until it is entirely deferted by 

her when it has become dry or hairy in the infide. 

When the nefts have been collected, no farther trouble 

is neceffary than to dry them and clean them, after which 

they are put in bafkets and fold to the Chinefe. The price of 

them is variable, and depends on their whitenefs arid fine- 

nefs. Some of them have a grey, and others a reddifh ap¬ 

pearance.. Tliofe of the belt fort are exceedingly fcarce. 

They are fold at the rate of from Soo to 1400 rix-dollars per 
J 

123 pounds. This high price, and the infatiable avarice of 

the Chinefe, give rife to much difhonefty and thieving; 

efpecially as the Chinefe make no ceremony of bribing the 

watchmen with money, opium and cloth; and tins, even 

with the utrnoft vigilance, cannot be entirely prevented. 

The two places above mentioned, Calappa Nongal and 

Sampia, belonged formerly to the Dutch Eaft India company; 

but as the advantages arifing from them weie m pait much 

leffened by the Javanefe, and in part not well underftood, 

government refolved, m the year 17 70 > 1° them by 

auction to the higheft bidder, and received for them almoft 

a hundred thoufand rix-dollars, afum far exceeding what was 

generally expeaed. Befides thefe, there are feveral other 

places of the like kind, in the above range of mountains, 

though of lefs importance. There are two or three alfo in 

the high land in the interior parts of the country, and feve¬ 

ral fmall ones which are kept concealed with great care. Three 

confiderable bird mountains, Goa Daher, Cede, and Nanga- 

fari, are fituated in the government of Samarang in Java 5 

and thefe are wafhed by the fea, which forces its way fo deep 

into the latter, that fifh may be caught in it. In thefe places 

the nefts are of an excellent quality ; but it is exceedingly 

dangerous to collect them on account of the fteepnefs of the 

r rocks 
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rocks and the violence of the furf, and therefore a fufpended 

apparatus made of bamboos muft be employed. 

About 3500 pounds weight of thefe nefts are colledled 

every year in the ifland of Java. 

There are bird caverns alfo in Bantam and the ifland of 

Sumatra ; but the inhabitants of the former are fo indolent, 

and the government fo bad, that rice even is not fown, nor 

is any other article neceffary for the fupport of life culti¬ 

vated. The Chinefe have never ventured to penetrate into 

the interior part of that kingdom, and have no intercourfe 

with the mountaineers ; fo that little can be expedite from 

that quarter. 

The young birds are eaten both by the Javanefe and the 

Europeans in India, but it is difficult to procure them. 

They are confidered to be very heating. The nefts, on the 

other hand, when they have been boiled to a flimy kind of 

foup, expofed in the night-time to the dew, and been mixed 

with fugar, are exceedingly cooling. The Javanefe employ 

them therefore, with much advantage, in violent fevers. 

The author of this paper faw alfo that, when prepared as 

above, they were prefcribed with good fuccefs for fore throats 

and hoarfenefs. This remedy, in all probability, has been 

borrowed from the Chinefe, who, as a rich merchant of that 

nation who carried on a great trade with thefe nefts allured 

the author, eat abundance of them during the winter, be- 

caufe fore throats are then very common in the northern 

part of that extenfive kingdom, on account of people fitting 

fo much over the fire. 

But this noun filing and ftrengthening quality, fo much 

extolled, the author was not able to difcover, though he ufed 

a confiderable number of thefe nefts, prepared different 

ways, in order to be convinced of the truth. He caufed 

them to be examined by able chemifts; but nothing more 

could be ooferved, than that the folution prefented a weak 

gum 
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gum with a difagreeable tafte, which perhaps might be of 

fome ufe in flight indifpofltions of the breaft. 

Thefe-nefts, therefore, are merely an article of luxury to 

ornament the tables of the rich. The Chinefe are remark¬ 

ably fond of them. After being foaked and well cleaned, 

they put them, along with a fat capon or a duck, into an 

earthen pot clofely covered, and fuffer them to boil for 

twenty-four hours over a flow fire, which they call timmen% 

and on account of this addition the whole difh acquires a 

more lufcious tafte. 

The trade carried on with thefe nefts was fome years ago 

not fo confiderable, but of late it has much increafed. The 

high price of them in China, which is ftill advancing, makes 

Batavia the principal mart of this commodity., which, as the 

company have now given it up, is employed very advantage- 

oufly by the inhabitants to lefien the prejudicial exportation 

of fpecie. 

That this fpeeies of fwallow is not to be found in China 

is now fufficiently known. 

Linnaeus in his SjyJl. Nat. gives, as a diftinguifhing mark 

of the Hirundo efculenta, that it has white fpots only on the 

feathers of the tail. The fmall birds in Java, however, 

which conftrudt thefe nefts, have fpots neither on the tail 

nor on any other place. The tail feathers are entirely ol 

one colour, blackifh grey above, and a little brighter below. 

Rumph fays of his capodes marines, that the feathers of the 

tail were fpotted, and that the breaft alfo was fpeckled black 

and white. 

Valentin, in his defcription of the fmall fwallow which 

conftru&s eatable nefts, mentions neither fpots nor fpeckles, 

and fays only that the belly was undulated white and black. 

If thefe are to be confidered as eflential differences, it will 

follow that there are two kinds of thefe fwallows: one with 

a fpeckled breaft and white fpots on the tail feathers, and 

the other without fpots or fpeckles. A third kind of thefe 

fwallows would be thofe called movm or boerongilams. Thefe 
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alfo prepare their nefts of eatable fubfiances, but, on account 

of the number of fmall feathers and other impurities mixed 

with them, are not fit to be ufed. People therefore en¬ 

deavour, as much as poffible, to exterminate them, as they 

fpoil the habitations of the better kinds. They are diftin- 

guifhed from the latter merely by being larger, and having 

the legs down to the feet covered by fmall feathers. 

[If. The Procefsfollowed at Afracan to give to Cotton Yarn 

a Blue, Yellow, or Green Dye. From Neue Nordifche 

Beytrage, by Profeffor Pallas. 

rjP 

-i- PIE manufacturers at Aftracan, befides red cotton yarn, 

the procefs for dyeing of which has been given in the pre¬ 

ceding number of this Journal, prepare alfo blue, yellow, and 

green, which they give out to be dyed by regular dyers. 

The procefs which they employ is briefly as follows : 

The principal dye is the blue, which is employed both for 

cotton and filk. To prepare it, the indigo or blue dye-fluff 

is finely pounded, and diffolved in water by a gentle heat in 

large earthen jars, feven of which hand in brick-work over 

the fire-place, at the diftance of about an ell and a half horn 

each other. About two pounds are put into each veffel. 

Five pounds of the foda or kalakar, mentioned in the procefs 

for the Turkey red, finely pounded, together with two 

pounds of pure lime and one pound of clarified honey, are 

added to each: when thefe ingredients have been well mixed 

the fire is flrengthened ; and when the whole begins to boil 

the dye is ftirred carefully round in all the veffels, that every 

thing may be completely diffolved and mixed. After the 

firft boiling the fire is flackencd, and the dye is fuffered to 

hand over a gentle heat, while it is continually ftirred round : 

this is continued even after the furnace is cooled, till a thick 

fcum arifes in the neck of each jar, and foon after difappears. 

. The 
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The dye is then allowed to ftand two days, until the whole 

is incorporated, and the dye thickens. 

The dyers affert that with this dye they can produce three 

fhades of blue, and that, as the dyeing particles gradually 

diminifh, they can dye alfo a green colour by the addition 

of yellow. 

When a manufacturer gives cotton yarn to a blue dyer, 

he firft boils it at home in a ley of foda (kalakar), then dries 

it, wafhes it, and dries it again. The blue dyer lays this 

yarn to fteep in pure water, preffes out the fuperfluous water 

with the hands, and then immediately begins to dip it in. 

the blue jar, often wringing it till it is completely penetrated 

by the dye. This firft tint is generally given to yarn in fuch 

jars as have had their colouring matter partly exhaufted. It 

is then dried, rinfed, and again dried; after which, it is put 

into the frefli blue dye, properly faturated; and, after the 

colour has been fufftciently heightened, it is dried for the laft 

time. 

For a yellow dye, the dyers of Aftracan employ partly 

faw-wort, brought from Ruffta, and partly the leaves of the 

kijlar beige or fumach. The procefs is as follows: The 

yarn is firft boiled for an hour in a ftrong ley of foda; it is 

then dried, afterwards rinfed and laid wet to fteep for twelve 

hours in a folution of alum with warm water. When it has 

been dried in the air, it is laid to foak feveral times in 

troughs with the dye which has been boiled thick in kettles 

from the above-mentioned plants, till it has acquired the 

wifhed-for colour, care being; taken to drv it each time it is 

foaked. It is then rinfed in running water, and dried for 

the laft time. 

On this yellow colour a green is often dyed. After the 

yarn has been dyed yellow, it is given out to the blue dyer, 

who immediately dips it in the blue jars, the dye of which, 

has been already partly exhaufted ; and if the green colour 

. is not then fufftciently high, the operation is repeated, the 

yam being dried each time. 

IV. Oh- 
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IV. ObJ'ervations on a Junction of the Red Sea to the Ivleditef 

ranean. From the Journal de Phyftque for 1798. 

It is needlefs to attempt to prove of how much import¬ 

ance it would be to form a junction between the Red Sea 

and the Mediterranean. Every one is fenlible that it might 

produce invaluable advantages in regard to the civilifation of 

Alia and Africa ; the reciprocal commerce both between 

thefe two parts of the worlds and between them and the 

whole of Europe; and particularly in regard to France; 

efpecially when it {hall have joined the Mediterranean to 

the German fca, as I propofed in 1786* when I publiftied 

The Junction of the Rhone with the Rhine. 

It would be ufelefs alfo to examine every thing that has 

been faid by ancient hiftorians, refpeCting the great works 

that may have been executed, or only undertaken, for that 

purpofe, by the kings and other Sovereigns or governors of 

Egypt, from Sefoftris or Pfammeticus down to Trajan or 

Adrian, fmce no traces or certain defcriptions of them 

are remaining;; and fince fo many efforts made fo often, 

and in fuch various ways, from time immemorial, only 

ferve to prove the great importance that has always been 

attached to this enterprise, even when it could have been 

attended only with a local or very limited utility in compa¬ 

rison of what it holds out at prefent. 

It is however certain, that an able engineer, by examining 

the country with attention, would there difcover remains 

fufficient to convey juft ideas refpeCting the vague and con¬ 

tradictory accounts of the fttuation, the direction, entrance, 

and exit of thefe Several canals. But all this would be of 

little benefit. He would doubtlefs perceive, that if fome or a 

part of thefe works have been effaced or deftroyed by the 

hand of time, or abandoned on account of wars, or through 

the policy or inftability of governments, none of them were 

planned or executed in fuch a manner as to anfwer fully the 

, end 
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end that ought to be propofed at prefenC They cannot, 

therefore, be a (Turned as models or helps for any new work, 

ot the fame kind ; which, however, as will here be feen, 

could be executed with much eafe and finiphcity, fuppofing 

the undertakers had entire and peaceable poffeffion of the 

ifthmus and weftern coaft of the Arabic gulph, as well as 

of the courfe of the Nile, and all the intermediate country 

advancing a great way towards the fouth. 

ithout giving credit to a pretended higher level of the 

Red Sea than of the Mediterranean, which is not pro¬ 

bable, we mull, according to the account of all travellers, 

admit there periodical tides and accidental elevations, 

amounting from five to fifteen feet $ and this is fufficient to 

prevent every plan of a communication between thefe two 

feas, conftru&ed on a perfect level, and always navigable 

for the larged vends, fince an influx of waves fo great 

would ravage it from the one end to the other, and certainly 

be followed by an ebbing fo low as to render the Mediterra¬ 

nean higher and deftru&ive in its turn. But what would 

oblige the undertakers to renounce this talk is the impofli- 

bility of digging a long and continued bed, to the depth of 

twenty feet below the level of the two adjacent feas, in a 

diftrid: which no doubt rifes much more above that level 

and which is faid to confift entirely of hills and dowiis of ex¬ 

ceedingly moveable fand, where the- conftru&ion &nd pre¬ 

servation of a canal would be like the labour of Penelope. 

We muft not, therefore, think of joining thefe two feas but 

by a river navigation for barks or boats drawing fix or eight 

feet of water at moft, and between two ports, fuch as Suez 

on the one fide and Grand Cairo, Toftat or Boulac on the 

other, which feem to have been deftrhed for that purpofe, 

fince their direct diftance is only twenty-five leagues, and 

fince the eaftern branch of the Nile below Cairo is as deep 

as the fea itfelf at Damictta, Zan, &c. 

But it is necefiary not only to give the new canal the lead 

length, but alfo the fmalleft elevation poffible. But accord- 

VoL* r* , K ' ing 
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ing to ifeveiy account, the nature of the ground will oppofe 

the full execution of thefe two objects, and feems to fhow 

that they might thwart each other. The only method 

then is to weigh them both together, taking matters even in 

the worft light; and to determine the queftion I propofe 

the following preliminary confiderations : 

1. The leaft elevation which the canal ought to have 

from one end to another, fhould be equal to that of the 

•Treated: tides or fvvellings of which the Red Sea is fufeeptibie. 

The level of the canal would be thus fixed, and all the dif¬ 

ferences from the high eft to the loweft riling of ,tne fea 

would be counteracted by one or two locks, as it might be 

poffible to counteract at the other end all the overflowings 

of the Nile, which probably rife higher, and which in that 

cafe would require flood-gates. 

2. There are two other methods which might be adopted 

in the like cafe, but which would he far lefts advantageous. 

One of thefe, which would fave the neceftity of locks both 

towards the fea and towards the Nile, is, not to allow boats 

or other veflels to come from or enter the fea but twice a day 

at the times of the tides, and not to come from or enter the 

Nile but when it is at its greateft heights. . But this would 

lay too great a reftraint on commerce, particularly at Cairo, 

where the tranfportation of goods would not be poffible but 

during; two or three months : but ftill the level Would be- 

come doubtful and variable, like all tides and inundations ; 

and there would neceflarily be alternate currents, which 

would render the water brackiffi and unhealthful, not only 

in the canal, but alfo in the Lower Nile. 

3. The other method, in order to exclude locks altogether, 

or at leaft in part, would be, to deprefs more the bed and 

level of the canal, taking care to guard it at each end by the 

flood-gates, which would permit veflels to enter the fea or 

the river at the times of their greateft elevation. But, though 

this method might render the courfe of the navigation freer 

and left interrupted, it would not prevent the mixture of the 

v freftx 
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frerti and fait waters. It would fave nothing either in con-, 

flru(Sting or the labour of managing the locks: in fhort, it 

would mcreafe in a prodigious degree the folid content of 

the excavations and the general expence of the works. 

4* The fmalleft elevation which the caiial ought to have 

would be fixed then by the greateft height of °the waters 

either of the fea or the river. But in fuch an extent it is 

probable that feveral eminences might oppofe this general 

level; and even in carrying the canal round thefe the labour 

would undoubtedly be increafed. In fhort, it would be im- 

poffible to avoid the neceflity of making the canal begin on a 

j ndSe or eminence; by which means it would defcend by 

: tv\o inclined planes, one on the eaft towards the fea, and 

the other on the weft towards the Nile. 

5* In that cafe the queftion would be, to determine the 

maximum and the place of the elevation, which could be 

done only after a long examination of the fpot, and an exadt 

furvey of the higheft part of the ground, by means of le¬ 

velling. The eflential objedl of this examination will be, 

i ♦ ,1 ° avoid both the fands which are to the north, and the 

rocks or mountains that abound in the fouth. 3. To find 

on the ridge of the latter that fpot which would correfpond 

heft with the following conditions, viz. that the canal might 

be rendered as fhort and as little expofed to windings as pof- 

ftble; and that its point of departure fhould be fo low that 

\effels might afcend to it by the feweft poliiblc number of 

locks, and yet give occafion to as little digging as pofiible* 

3* And as thefe three conditions will often be unattainable 

at the fame time, to balance them, and to make them reci¬ 

procally give way and prevail in fuch a manner that the me~ 

dium may eniure the moil advantageous refult in the greateft 

number of refpects. 

6. Having thus determined the fummit or higheft point of 

departure, with the length and depth of the canal, we may 

eafily find, and without any doubt, the means of filling it, 

K 4 and 
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and of feeding it abundantly by the waters of the Nile., by 

going up the river beyond Cairo as far as the fpot where its 

general height is greater than the level already fixed, and 

from which it will be neceffary to draw off on the right bank 

a large ftream or branch of water, defended by ftrong gates 

again ft muddy water or extraordinary inundations, and to 

conduct it gradually in an inclination of fifteen or eighteen 

lines in a hundred fathoms, and to make it end by the 

fhorteft paffage towards the weftern extremity of the pomf 

of departure. This, however, fuppofes that the mountains 

iituated to the eaft cannot fupply water in fufficient abund¬ 

ance and by a lhorter paffage, which would be extremely der- 

ftrable, and which ought to be carefully examined; for it 

appears certain that the Nile has very little inclination below 

its cataracts, which are nearly two hundred leagues from 

Cairo ; and confequently the place where the water is drawn 

off ought to be taken at a fufficient diftance to be higher 

than the point of departure of the canal, however little it 

may have been eftablilhed above the level of the higheft 

tides and inundations. 

7. According to the beft and lateft defcriptions of that 

country, we may however believe that this point of departure 

will neither require deep excavation below the furface of the 

ground, nor a great elevation above the mouths of the canal* 

either at the Nile or the Red Sea; for it appears certain on 

the one hand, that the laft of ail the ancient canals, that 

afcribedto Amron the Arabian, was dug in a perfect level,- 

and even open from one end to the other, proceeding from* 

the Nile to Foftat; and on the other, that an ordinary rife of 

16 cubits will be fufficient that the river may enter there at 

prefent, for a length of four leagues, traverfing Grand 

Cairo. There is no reafon then to doubt that this rife 

would proceed to the Red Sea, and would there makeTome 

fall, if the remains of the canal had not been filled up either 

by the hand of time, or by wars between thofe nations fepa- 

rated by the Adriatic, 

8. It 



zuith the Mediterranean. 133 

8. It is probable then that this grand communication might 

be re-eftablifhed by fimplc cleaniing or by Tome amendment, 

but with fluices and other neceffiary works at both the mouths, 

that navigation might at all times be there poffible, what¬ 

ever might be the variable height of the waters in the river 

and the fea; the latter of which, notwithftandmg what has 

been laid on the fubjecl, will be found conftantly lower than 

the former even at the time of the higheft tides. The high- 

eft rilings of the Nile, -therefore, which at Foftat are laid to 

be from 20 to 22 cubits, muft determine the general level 

of the canal, that is to fay, the height of the locks needfary 

to defeend towards each of its extremities when tire waters 

are at their loweft, and alio the diftance and height of .the 

place from which the water of the Upper Nile muft be 

drawn oft* to feed this canal, coalting aiong the Hope of 

the mountain as far as the northern cape or promontory of 

Mokattan, or from a bafon railed about thirty feet above 

Grand Cairo. It would alio be attended with the valuable 

advantage of fountains and great embellishments to that city, 

become the central mart or repofitory of the ancient world. 

Beftdes, it would be a powerful prefervative againft infalli¬ 

bility and that contagion which fo frequently afflid that im- 

menfe city, on account of the drought and exccffive filthi- 

nefs which prevail there, 

It maybe readily feen, then, that this plan does not prefent 

nearly fo many phyftcal difficulties,, and is not fuch an ini- 

menfe enterprife as fome have imagined ; ftnee the diftance 

either from Cairo to Suez, or to Colzoum, or to any other 

port more to the fouth or more convenient, does not exceed 

25 leagues’ for that of Suez feems difficult, and to be 

threatened with being fpeedily choked up at the point of 

the gulph which is the narroweft, and which becomes 

narrower every day—a new reafon for abandoning a canal, 

though perhaps the fhorteft, which ffiould proceed diredly 

irpiri Suez to the Mediterranean, particularly when we coim 

Mvr the impoffibility of conducting fo far, and amidft fuch 
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-a foil, a {beam from the Nile, which however would be in- 

difpenfibly neceffary to feed it, fince it ought not, and even 

could not be dug to the bottom, or to the level of the two 

feas. 

There is however one important remark ftill to be made, 

which is, that the prefent trade of Egypt with AfiaSs carried 

on merely by caravans, and by two different ways; one en¬ 

tirely over land acrofs the ifthmus and fands for 30 or 60 

leagues, even to Syria; and another by a defile among the 

mountains of Upper Egypt, for 25 or 30 leagues only, from 

Cophtos to Cofeir, which is a port of the Red Sea much 

eaiier of accefs than Suez, becaufe the fea there is broader 

and much lefis dangerous. But as this defile feems to be 

favourable to a canal, which might be fed equally well and 

with more eafe from the Upper Nile, and as that river is 

navigable to Cophtos as well as to Grand Cairo, there is 

every appearance that a canal in the latter lituation, planned 

with the fame care, would be more fure as well as more ad¬ 

vantageous to the nation that might have the fovereign pof- 

feffion of Upper as well as Lower Egypt, efpecially as it is 

abfolutely neceffary that it fhould be fufficiently powerful to 

fubdue the Bedouins, who infeft the whole country, and 

who would foon render the canal of Cairo as impradticable 

as that of Cophtos, 

V. Obfervaiions on the Organs of Vifion in Bats, 

By M. Spallanzani ' 

HP 
J- HESE obfcrvations are extracted from a fmall work 

publifhed by M. Spallanzani a few years ago, under the 

following title :f6 An account of fome fpecies of bats, which, 

when deprived of fight, perform their movements in the- 

air as if they ftill faw: a faculty not poffeffed by other birds 

under the like circumftancesA And the author fays that he 

was led to them by fome experiments which he made on 

night 
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night birds. He let loofe feveral birds in a chamber per- 

fedly dark, and perceived that the bats flew about in it' 

without any impediment, and neither ruflied againft any 

thing in the apartment, nor touched the wails with their 

wings. He at firth imagined that they were conducted 

by fome glimpfe of light which he did not perceive, and on 

that account he blindfolded them with a fmall and very 

clofe hood. They then ceafed to fly; but he obferved at 

the fame time, that this did not proceed from any depriva¬ 

tion of light, but rather from the conftraint thence occa- 

fioned, efpecially when a hood of a very light texture was 

attended with the fame effect. 

He then conceived the idea of pafting up the eyes of the 

bats with a few drops of flze or guip; but they Hill flew 

about in the fame manner as if their eyes had been open. 

As this however was not fufficient, he palled up the eyes of 

thefe animals with round bits of leather, and this even did 

not impede them in their flight. 

That he might at length be certain of his objeCt, he 

blinded them entirely, either by burning the cornea with a 

red hot wire, or by pulling out the pupil with a pair of fmall 

pincers, and fcooping out the eye entirely. Not contented 

even with this precaution, he covered the wounds with 

pieces of leather, that the light might have no influence 

whatever on the remains of the organs which had been de- 

flroyed. The animals feemed to fuffer very much by this 

cruel operation; but when they were compelled to ufe their 

wings, either by day or by night, and even in an apartment 

totally dark, they flew perfectly well, and with great caution, 

towards the walls, in order to fufpend themfelves when they 

wifhed to red. They avoided every impediment great or 

fmall, and flew from one apartment to another, backwards 

and forwards, through the door by which they were con¬ 

nected, without touching the frame with their wings. In a 

word, they fhewed themfelves as bold and lively in their 

K 4 flight 
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flight as any other animals of the fame fpecies which enjoy 

the ofe of their eye-light. 

M. Spallanzani tried the fame experiments with the fame 

refult on the eyes ®f the horfe-fhoe bat (vefpert* J^errum equi- 

num), the dwarf-hat, the great bat (nohlula), and the bat of 

JBuflfon. M. Spallanzani is convinced that the other four 

fenfes' {bill remaining to thefe animals cannot fupply the 

want of light; and he is therefore of opinion that a new 

organ, perhaps a new fenfe, which is wanting in the human 

fpecies, may in them be put in activity by their being blind¬ 

ed. ProfeflTor VafaMi at Turin, Profeffor Roffi at Pifa, 

M. Spadone at Bologna, and M. Jurine at Geneva, repeated, 

thefe experiments, and obferved the fame nhenomena as thofe 

mentioned by Spallanzani. 

VI. Experiments on Bats deprived of Sight by M. DE JURINE* 

From the Journal de Phyfiqueybr 1798. 

T PI-E experiments of M. Jurine were made only on the 

long-eared bat (vefpertilio aurilus), and the horfe-lhoe bat 

(vefpcrt. ferrum equinum). The bats were procured from the 

vaults under the fortifications of Geneva in the months of 

December and January, The author firft obviates fome 

doubts refpedting the places where thefe animals relide in 

winter, as fome of them have been found in a torpid Hate 

in the trunks of old trees during that feafon. 

The author obferves, that he found at the above feafon, 

and in the fame vaults, abundance of moths {phfiles nee) and 

crane-flies (tipuLs), and thinks he here difeovers one of thofe 

wife difpenfations of nature, by which other animals of more 

utility find a fource of aliment when they could procure 

nothing in the atmofphere at that rigorous feafon. 

The long-eared bat has fix incifive teeth in the under javy, 

three-lobed, and cut into the form of a heart. The upper has , 

four. 
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four, and unequal-* The horfe-fhoe bat has none in the up^, 

per jaw, except two fmall ones in the membrane of the pa¬ 

late: the lower jaw is furnifhed with four. When the horfe- 

fhoe bat attaches itfelf to a wall, it contracts its body, and 

wraps itfelf up in its fur in fach a manner that it might be 

taken for a black chryfalide. The long-eared bat appears 

iefs careful of itfelf, and fir ft makes ufe of its hind feet, and 

then of thofe before, in order to affix itfelf to a wall. 

The temperature of the vaults which ferved them for a 

habitation was between 50° and 57° Fahr. that of the exter¬ 

nal air between 270 and 30k M. Jurine having expofed fome 

of thefe animals to a temperature between 36° and 39?, 

feveral of them perilhed, and others fell into a ftate of tor¬ 

pidity ; from which he was not able to route them by any 

touching, though a gentle current of air directed againft 

them caufed them to make a movement, by drawing back 

the whole body on the hind legs, and this they repeated as 

often as the infufflation was renewed. M, Jurine had before, 

obferved the fame effect on mice. He remarked, however, 

that the approach of a candle agitated and awakened them^ 

probably on account of the rarcfa&ion of the ambient air, 

A violent agitation of the air by which they are furrounded 

makes them fpeedily take wing. 

During the torpid ftate of thefe animals no movement 

is obferved which can indicate that they breathe, A fmall 

horfe-fhoe hat, a large bat of the fame fpecies_, and a 

long-eared bat were placed on a ftove, and exhibited 

figns of life at, different periods; but their infpiration 

and expiration, were extremely irregular, particularly thofe 

of the long-eared bat. There is a ftriking difference be¬ 

tween the pofttion of thefe two fpecies of bats when they fix 

themfelves againft any objeH. The horfe-fhoe bat hooks it¬ 

felf all at once, with its head down and its legs upwards; 

while the long-eared bat turns, itfelf round quietly, in order 

affume very often an oblique pofition* 
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The author then proceeds to the experiments which the 

iliuftrious Spallanzani undertook before, but in which great 

fcope was ft ill left for the imagination. The author feems to 

have found the delideratum which his predeceflbr left for 

thofe who might follow him in the fa pie path. 

He extended in an apartment feveral willow twigs three 

feet in length, at the diftance of fix inches from each other, - 

and let loofe two bats, which palled and repaired between 

them, without touching them at all with their wings, and 

which, when their flight was ended, always attached them- 

lelves to the fame cornice. The author then cut out their 

eyes; during which operation, the long-eared bat fuffered a 

conllderable hemorrhage from the ocular orbits. Being let 

loofe in that ftate, they ftill flew to the fame interfaces. 

Thefe being barred up, they made choice of others, through 

which they palled feveral times, always avoiding to touch 

.the twigs with their wings, and for that purpofe they palfed 

obliquely. 

* The long-eared bat fometimes ftretched out its neck, 

and as it were made choice of that objedf to which it 

wifhed to attach itfclf; a cuflom which it had before it was 

blinded. It often applied one of its hind paws to its eye: 

collected the liquid which exuded from it, and then applied 

it with avidity to its mouth. Thefe two bats lived a long 

time after they were deprived of fight. Two long-eared bats, 

the one blind, and the other having the perfect ufe of its 

fight, were let loofe together. The blind one always fol- 

„ lowed, its companion, even obferving the fmalleft linuofities r 

of its courfe. The bat which faw, palled between the twigs ' 

with lefs delicacy than the blind one. 

M. Jurine then extended a net with large mefli.es, after- 

making a breach in it. The long-eared bat which faw, 

palled through it immediately; but the blind one flopped ; 

fhort, -went all over the net, and, having found the breach, 

f>afled through without touching it, and then foon joined its | 

com- 
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companion, which it afterwards followed wherever it flew. 

Of what ufe then is fight to the bat, and what is the organ 

that fupplies its place ? 

The author then imagined that the folution of this pro- 

blem could be found only by anatomical refearches. During 

the courfe of thefe, he found the organ of hearing very great 

in .proportion to that of other animals, and a confiderable 

nervous apparatus afligned to that part. The upper jaw alfo 

is furniflied with very large nerves, which are expanded in a 

tifliie on the muzzle. 

M, J urine then extended his experiments to the organ of 

hearing and that of fmell. Having put a fmall hood on a 

long-eared bat, it immediately pulled it off, and flew. He 

flopped up its ears with cotton, but it freed itfelf in the like 

manner from that inconvenience. He then put into its ears 

a maftic of turpentine and wax. During the operation the 

animal (hewed a great deal of impatience, and flew after¬ 

wards very imperfectly. 

A long-eared bat, the ears of which had been bound up* 

flew very badly: but this did not arife from any pain occa- 

fioned by the ligature; for, when its ears were fewed up, it 

flew exceeding well. In all probability the animal would 

have preferred having its ears bound up to having them 

fewed. Sometimes it flew towards the ceiling, extending its 

muzzle before it fettled. 

M. Jurine poured liquid pomatum into the ears of a bat 

which enjoyed the ufe of its fight. It appeared to be much 

affeCted by this operation; but when the fubftance was re¬ 

moved, it took flight. Its ears were again filled, and its eyes 

were taken out; but it flew then only in an irregular man¬ 

ner, without any certain or fixed direction. 

The ears of a horfe-flioe bat, which had the ufe of its fight, 

were filled with tinder mixed with water. It was uneafy 

under the operation, and appeared afterwards reftlefs and 

ftimned; but it conduced itfelf tolerably well. On being 

blinded, it rufhed with its head againft the ceiling, beat the 

ozier 
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ozier twigs with its wings, and made the air refound with 

firokes which it gave itfeif on the muzzle. This experiment 

was repeated on other bats with the like effedls. 

The tympanum of a large horfe-fhoe bat was pierced with 

a pin [trots-quart). The animal appeared to buffer much from 

the operation, and fell down in a perpendicular direction. 1 

when thrown into the air. It died next morning. The fame i 

effedt was produced on piercing the tympanum of a long¬ 

eared bat with a needle. 

The author then made very accurate refearches on the dif¬ 

ference between the organifation of the brain of thefe two 

kinds of bats, and, after a careful cliffection, found that the 

eye of the long-eared bat is much larger than that of the 

horfe-fhoe bat, but that the optic nerve is proportioned to it. 

The outer part of the ear of the former is much larger than 
that of the latter, but the interior part is fmaller. 

The horfe-fhoe bat is indemnified for this difference by a 

greater extenfion of the organ of fmell, as evidently appears 

when the external elevations and irregularities of its muzzle 

are examined. When it is about to take flight, it agitates 

Its nofe much more than the long-eared hat. 

From thefe experiments the author concludes, firff, that 

the eyes of the bat are not indifpenfibly neceflary to it for 

finding its way; fecondly, that the organ of hearing appears 

to fupply that of fight in the difeovery of bodies, and to fur- 

nifli thefe animals with different fenfations to diredt their 

Sight, and enable them to avoid thofe obfiacles which may 

prefent themfelves. The author alfo found on thefe animal* 
a particular kind of fleas. 
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VII. On the Antiquity and Advantages of Encaujlrc Paintings 

with an Examination tf the Procef employed in that Art hf 

the Ancients. From a Treatife entitled Antichita, Vantaggi 

e Metodo della Pittura Encaufla; Memoria del Ch, Srg„ 

Giov. Fabbroni, he. Roma, 1797. Quarto, 

[Concluded from page 31 ] 

P 
30 ROM what has been already faid, it appears that encau- 

ftic painting is much better calculated than oil painting to with- 

hand the power of time and the influence of thofe circum- 

fiances which dellroy fooner any other kind. It affords this 

! advantage alfo to the painter, that he can lay on an un¬ 

changeable white, which cannot be ufed in oil painting, 

is proved by the fragment of a mummy above mentioned. 

We are indebted in particular to Nardi, Borrichius, and 

Jablonfki, for. hints how to employ with advantage the* 

Egyptian remains of antiquity; but one cannot help wonder¬ 

ing, notwithflanding all the illuftrations of thefe learned 

men, that they feem to be fo little valued^ and that mummies 

are now almoft banifhed to apothecaries’ fhops, though they 

are often monuments of fculpture on account of the exterior 

cafes in which they are preferred; of painting, on account 

of their clothing and bandages ; and perhaps alfo of hillory, 

on account of the hieroglyphics which ferve on them as 

inferiptions. In regard to the two fir ft circumftances,' mum¬ 

mies have not hitherto been fufficiently valued by thofe who 

neither trace out the progrefs of the human mind, nor are. 

mterefted in enquiries refpediing the infancy of the arts.. 

With regard to the lafl point of fo much importance, we 

often hear people fay : Of what uie is it to eolledt things of 

which we underhand nothing ? It may, however, be eafily 

perceived thaOthis is not the language of philofophy, whofe 

. penetrating eye fees farther, and which values every thing. 

Leibnitz considered it impoffible to read and explain the 

Etrufcan inferiptions; he even doubted whether they were 

6 character s. 
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characters. Without fludying good collections and.Efruican 

monuments, could it have, been poffible to difcover the 

alphabet of thefe ancient people? Without the repeated re^ 

fearches of travellers, could it have been hoped that Barthe- 

lemi would explain the Palrayrean infcriptions ? Without 

poffeffing and examining the prefent fragment, or fomething 

of the like kind, could any one with certainty determine the 

remote period when the art of encauftic was pradtifed, or 

difeover the true method in which it was employed ? But 

we fhall allow every one to think on this fubjedt as he pleafes. 

Our academy requires facts and obfervations : any thing elfe 

does not merit its attention. 

The ftrft fact, which I think I have proved, is, that the 

Egyptians were acquainted with and pradtifed wax painting. 

The fecond is the better prefervation of colours, and in 

particular of the white, by means of encauftic, notwithstand¬ 

ing the revolutions of many centuries. 

The third is, that the matter of the Egyptian white colours 

is not metallic calces or oxydes, which at prefent are ufed 

in oil painting. 
And the fourth, a deduction from the experiments made 

of the component parts of the ancient encauftic* which differ 

very much from thofe already made known. 

Thofe who are acquainted with the accuracy and certainty 

of the method not long fince introduced into chemical ope¬ 

rations, will he convinced that in 24 grains of the encauftic 

painting, which I ventured to detach from the above-men¬ 

tioned Egyptian fragment, in order to fubjedt it to examina¬ 

tion. the mixture of an hundredth part of a foreign fubftance 

would have been difeovered with the greateft certainty; that 

the refm of Requeno muft undoubtedly have been percepti¬ 

ble to me, and that the alcali of Bachelier and Lorgna could 

not have efcaped the counteracting medium. But in this 
Egyptian encauftic I found nothing except very pure wax, 

though I varied my analyfis in every known method. I muft 

therefore conclude that modern learned writers, at leaft in 
refpedt 
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rel^edl to this Egyptian mode of painting, were as far from 

the truth as the accounts of ancient authors appear to me 

precife and fatisfa&ory; and that the encauftum with which 

formerly the fore part of fliips and the walls of houfes and 

temples were painted, was fomething different from foap or 

refmous crayons (paflello dr majlicc). 

The bafis however of the ancient pigments for the fkin 

was perhaps formed of a waxy foap, with which they com¬ 

bined lake (fuco) and white lead; and hence perhaps arofe 

the well-known common expreffion, which Is ftill figuratively 

ufed, when people fay that a face has buona or cattiva cera? 

according as the complexion appears healthful or fickly* 

But as thofe who at prefent prepare paints for the fkin do not 

ufe that oil which the portrait-painters employ, it is not im¬ 

probable that the ancients made ufe of one compofition for 

paintings, and another for improving the natural complexion 

of the female fkin. 

I am well aware that it will be afked: In what manner can- 

wax at prefent be rendered fufficiently liquid for the ftrokes of 

the pencil, if it be not converted into powder or foap ? This 

queftion, in my opinion, can he fully anfwered from the words 

of an ancient author, and in the next place by experience. 

Vitruvius in particular, book vii. chap. ix. expreffes hirn- 

feli in the following clear manner : 

Thofe,” fays he, who wifli to retain cinnabar on 

walls, cover it, when it has been well laid on and dried, with 

Punic wax diluted in a little oil (let this be well remarked) ; 

and after they have fpread out the wax with a hair bmfh, 

they heat the wall by means of a brazier filled with burning 

eoals (hence it is called encauftic painting), and then make 

it imooth and level by rubbing it with wax tapers and clean 

cloths, as is done when marble ftatues are covered with wax. 

1 he effedi of this wax cruft is, that the colour is not deftroyed 

by the light of the fun or the moon.” 

It here appears by thefe words of Vitruvius that the 

Homans, who copied the Grecian procefs, which the latter 

9 borrowed 
i 



144 Pnctiujlic ’Painting'* 

borrowed from the Egyptians, mixed the wax with an oil to 

make it pliable under the brufh ; but no madic, alkali or 

honey, as has been ingenioudy imagined, and which fome 

have thought might be employed with fuccefs. The difficulty 

now will be confined to point out in what manner this oil 

%vas employed. It does not. appear that they ufed thole fat 

oils which are commonly called drying oils; beeaufe they 

could have employed thefe as wre do, without the addition of 

wax, which in fuch a cafe would have been entirely fuper- 

fiuous. Fat oils which do not dry would not have been pro¬ 

per for that purpofe, as they would have kept the wax conti* 

mially in the hate of a foft pomade or falve. Befides, my 

experiments would without doubt have fhewn me the evidence 

of any oily matter. 

With regard to effential or volatile oils, a knowledge of 

them is not allowed to the ancients, as the invention of dif- 

tilling is not older than the eighth or ninth century, and 

therefore falls in with the period of Geber or Avicenna* 

But Herodotus fpeaks in a very clear manner of the didilla^ 

tion of afphaltcs, which was made at Sufa ; and I, who dif- 

tinguifli fo much chemical knowledge among the Egyptians^ 

cannot fuppoie them ignorant of fo eafy a procefs. In the 

temple of Vulcan at Memphis they had a fchool of chemidry, 

which dourifhed there for a long time, as we are told by 

Zofimiis Panoplitanus, Eufebius, Sinefius, Albufaragiiis, &c* 

In order to ufe wax in their encaudic painting, it is- certain 

that they mud have combined it with an ethereal volatile oil, 

ol which no traces thould afterwards remain; beeaufe this 

was required for the folidity of the work, and beeaufe I 

actually found this to be the cafe in the fragment which I 

examined. But though they might be unacquainted with 

the art of feparating ethereal oils from the manyMubdan-res 

which they contain, they certainly were acquainted with a 

very volatile thin oil produced by nature, and which in varfo 

©us places Lffues from the earth, but probably not in Greece* 

as I found reafon to conjecture from the following obferva- 

tions 3 
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lions. Strabo and Plutarch relate that the people of Ecba- 

tana5 in order that they might exhibit a pleafing fpedtacle to' 

Alexander the Great, fhewed him a flaming ftream, by 

fprinkling rock-oil in the ftreets of a village, and then fettino* 
r* • *>—- 3 

lire to it. They alfo rubbed oyer with naptha a naked boy, 

and then letting fire to it in the like manner caufed him to 

ran about in a bath. Thefe people then \yere acquainted 

wuh naptha, which ifilied from the earth in that diftridt ; 

but it was not known in Greece, at leaf; to the common 

people, as it never was leen by them under the like circum- 

flances. ibis ethereal oil was ufed, in my opinion, to 

render wax lit for painting; and it is’ natural to fuppofe that 

it would be firfl employed for this ufe where it was firft 

known. It appears to me that the Greeks, as was the cafe 

with many other things, and as the above-quoted authors 

fa}, learned en can (tie from the Egyptians, as; the latter 

learned it perhaps from the Afiyrians or Glial deans. We 

know that Xyfippus wrote exprefsly under one of his pic¬ 

tures: 44 Painted in encaufticwhich he would not have 

done, had not this kind of painting beefenew or a feeret in 

Greece. 

Naptha is an ethereal oil much lighter titan' fulphuric ether 

itlclf, as I found, contrary to common opinion, by my ex¬ 

periments. It is an exceedingly volatile oil. Which entirely 

AGs off and evaporates without leaving a' Angle trace of it 

behind. On account of this property naptha is ufed, as is 

well known, to copy fignatures and mahuferipts, by rubbing 

it over the paper-to which it may be requifite to transfer 

any writing, as it makes it perfe&ly tranfparent. The paper 

tlien becomes opake and white as before, after the naptha 

has evaporated. Such in all probability was the cafe with' 

the oil, which Vitruvius does not fpecifiy, but which, as he 

fays, was combined with the wax. It was for this reafon 

that I found no oil in the Egyptian wax painting when I ex¬ 

amined it. We have therefore difeovered ths real mixture 

tiled tor the ancient encauftic painting. 

Vox. L t- 
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But, to bring my affertion^ to greater certainty, it was ne-* 

ceflary not only to prove the abfence of every foreign matter 

in the above-mentioned encauftic fragment by means of an 

accurate analyfis, and to form foine conjecture what kind of 

oil mud have been combined with the wax, but it was necef- 

fary alio to fearch for an imitation of it fynthetic&lly; and I . 

had the good fortune to meet with a favourable opportunity 

of gratifying my wi flies in this refoect. 

In the year 1785 my worthy friend Gultenbrunn, an 

eminent Saxon painter, now in London, refided at Florence. 

1 prepared for him a folution of Venetian wax in highly 

purified naptha, and deli red him to mix up with it the 

colours neceffary for a painting. Fie immediately complied 

with my requeft; and we were both aflonifhed, as well as all 

our friends, at the high tone which the colours albumed, 

and the agreeable luftre which the painting afterwards ac¬ 

quired, when it had been rubbed over with a foft cloth. I 

obferved that, in following this procefs, the artifl can de¬ 

termine the effect of the colours from their appearance on 

the pallet. This is not the cafe when the wax is combined 

with alkali, gum, or mattic, by which the pigments'have-a 

different appearance under the pencil, from that which they 

ought to have on the painting; becaufe the painting, until it 

has been dried, heated, and v ami hied, appears muddy and. 

obfeure. At this period I had only conjecture in my favour 

refpebting the coiupofition of encauftic; but the. remit 

of the above trial, and, ftill more, my examination of the 

Egyptian fragment, fb often mentioned already, freed me from 

all doubt. 

T made another preparation of the like kind for that cele¬ 

brated painter Ad duello, by combining a- quantity of the 

common fpi-rit of turpentine {iicqiia ragin') with wax, the good 

effect of which was alfo extolled by that artifl. The pur- 

pofe for which at prefent I would apply a preparation of 

this kind, is to daub over fome of thole beautiful paintings in 

frefco by Qiovanni da San-Giovanni, to be feen in the court 

of 
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of an elegant villa near this city, which in my opinion 

would certainly preferve them From that decay through 

which they are advancing with rapid Heps to deftru&ion; 

for it appears from the words of Vitruvius, that encauftum 

was ufed in the time of the Romans to cover parts which had 

been already painted either with water colours or in frefco. 

I judge, from the analogy of effeCt, that this was the fubftance 

with which Apelles daubed over his paintings, and which, 

according to Pliny, made them appear as if covered by a thin 

plate of talc or tranfparent felenite, and gave the colours a 

wonderful foftnefs. In the ancient cedar oil I can diftinguilli 

only the more modern acqiia ragia, or fpirit of turpentine 5 

confequently that, or naptha, was the oily matter which the 

ancient painters muft have ufed fir their encauftic works. 

As experiments made both by analyfis and combination 

were favourable to my idea, I flatter myfelf that I have ap¬ 

proached nearer the truth than the preceding celebrated 

writers, whofe refearches were indeed highly ufeful and 

meritorious, and among which the illuftrations of the 

learned Requeno deferve much praife. Should this he 

granted, I {hall think myfelf well rewarded for my trifling 

labour; and nothing remain* but to exprefs a fincere with 

that I may fee the above method extended to all thole pur- 

pofcs to which it was applied by the ancients, that is, to 

preferve paintings in water colours, or on plafler, and 

fculptured pieces of marble. Were our public ftatues covered 

with encauftum, as was the cafe formerly, according to 

Vitruvius and Juvenal, the dark mofs (lichen) would not 

adhere to their pores, which disfigures their whitenefs, and 

renders them black; and to which the attracting of oxy¬ 

gen by carbon may perhaps fomewhat contribute. Were 

paintings a frefco and a tempera covered with wax in this 

manner, Florence would not have loft fo many mafter- 

. pieces by Giovanni and Andrea, which it once pofi’efled. 

Laflly, were this plaftic varnifh ufed, after the method of 

Apelles, to give equality to the tone of the colours, and to 

L 2 preferve 



jqS 3 Jr. Benthani s Patent Method 

preferve our oil-paintings, many valuable pieces would buf 

guarded from the deftrudlive influence ol the light and 

atmofph'ore, which change every thing; infects would be pro¬ 

tected from being fpotted with duft, which greatly injure- 

their tints; and in particular we fhoul'd prevent that damage 

which the common refinous varnilhes occafion, though with- 

flow flops, as thefe varni flies not only become black of them- 

f jives with time, but, as they contract in drying,-and* becoming 

hard, they produce rents and cracks, and consequently bring 

the painting, which it is wiflied to preferve,- fooner to de- 

flruction. Refinous varniflies are naturally ftift and un- 

pliable,, and the materials on which molt new paintings are 

touiid arc hygrometrie fubfiances, which contract or expand 

in proportion to the drvncfs or moifiure that prevails in the 

atmofphere. If it be true,- as Oberlin obferves, that the 

varnifli {pernice di moriconi) has rendered many beautiful 

haintinss icalw which were taken- from the mins of Hercu- 
* O ^ y' 

laneum in wood condition: w hat clefiruction nmft it not 

occafion in paintings on wood and canvas! Giufeppe 

Fiazcnza alfo makes a very pathetic remark on this, circum-' 

fiance. But I do not law this with a- view to offend thofe 

Judicious and meritorious perfons who go to work with pru-’ 

deuce arid thill, as I have no other object in mv obfcrvationsr 

than to place in a proper light the- antiquity and Superiority 

of wax-painting. 

VIII. vi 11 Account of the ^ * JSc^lu Method of performing and 

facilitating the Bujinefs of divers manufacturing and econo¬ 

mical Prace[jesf for which a Patent, dated 1\th June 1795. 

was granted to “ Samuel Bentha m, Efq. of Queen'sy 

fptare. IPcfnihjler. 

Evi YER lince the days ox Bacon, the philofophers of Europe 

have' employed tliemfclves in determining, by adtual expe¬ 

riments, the phvfical properties of matter, and the laws to' 

-a hifcli 
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which it is fubjciT; not merely to gratify a 'harmlefs and 

laudable curiofitv, but with the avowed intention of reducing 

to a rational and foiid fyftem of principles, the various arts, 

manufactures, and economical precedes which, before that 

period, depended almoft wholly upon ehafrice or caprice. 

To the refult of phiiofophical experiments we owe the 

prefent advanced (fate of feienee, and the many improve¬ 

ments which 'have been introduced into the manufactures of 

Britain, and have brought them to the high date of perfection 

they have attained. Has Mr. Benfham, in the patent under 

confideration, added to the number of physical faffs before 

known? Has he difeovered any new principles to entitle 

him, as a difeoverer, to enjoy for fourteen years an exclufive 

monopoly of the arts to which they apply? No fuch things 

Mr. Bentham has difeovered what all the world knew 

before—what may be found, in various forms, feattcred 

through the pages of thousands of volumes ; namely, that it 

would very much promote ails and manufactures, if means 

could be devifed to enable us to apply, in the large way, all 

the fads that have been determined by phiiofophical experi¬ 

ment. Yes, reader, the learned of all countries have been 

indefatigable in their various, purfuits for thefe lad two cen¬ 

turies, only to furnifh materials for the exclufive advantage 

and emolument of Mr. Bentham. But he lliall be allowed 

to fpeak for himfelf. 

Every one knows, that a patentee muff lodge in the proper 

office a fpecification, deferibing his invention in fo full a 

manner that, at the expiration of his term, the public may 

be able to enjoy the benefit of the difeovery. The prefent 

patentee, in compliance with this requifite, fays, u 1 the laid 

Samuel Bentham do hereby declare, that my laid invention 

b deferibed in manner following:; that is to lay, my inven- 

tion con this in the idea of applying to the purpofes of art 

and manufafture, in the large way, the practice that has 

been Jo long in ufe, of extracting and excluding the air in 

the tupr of jhUofojhical experimenth'' lie then proceeds to tell 

L ,1 <>s. 
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us, that Cfair is either known to he, or lufpe^ed of being, an 

obflacle to art and manufacture, in a great variety of ways 

but it would be inful ting our readers to enumerate thofe he 

points out, as they mu ft be as well acquainted with them as 

Mr. Bentham himfelf. We fliall only obferve in palling, 

that, as he admits the fact to have been known before, it ap¬ 

pears odd that he lhould call the idea his invention. 

He then proceeds to exemplify the ufes that may be 

made of his invention, in preferving fubftances animal and 

vegetable from putrefaction. It was known, before Mr. 

Bentham was born, that fuch fubftances might in fonre de¬ 

gree be preferved for a long time in vacuo: but perhaps 

Mr. Bentham has found out fome new way of producing a 

vacuum, and therefore is entitled to the exclufive ufe of that 

method?—No ! He fays the air muft be extracted from the 

veffel or chamber by 66 an air-pump, or other-wife f but the 

other ways he has kept to himfelf. Mr. Bentham fuppofes 

that, in the praCtice of potting folia fubftances, the fat, w hich 

in a melted ftate is thrown round them, aCts u in good 

meafure” by excluding the air. It is partly true; but it 

performs another work which his vacuum would entirely 

deftrov*—it prevents the efcape of the juices. 

<c Many of the changes,” fays the patentee, to which 

bodies are fubjeCI in point of colour, are known to refult 

from the aftion of the air. An exhaufted chamber affords 

the means of preferving them from all fuch changes, for any 

length of time.” This was known long ago ; but we fliall 

fuggeft one ufe to which thofe may apply it, who fliall firft 

purchafe permiffion from the patentee. Such as wifh to 

preferve the colours of their clothes from being injured by 

the aClion of the air, may get an air light-cafe made for 

themfelves to walk in—the bottom part terminating in a 

pair of boots. After they have iriclofed themfelves, let their 

fervant, “ by an air-pump or otherwife,” extraCf the air, 

u rare being taken at the fame time to exclude the light, 

when the pref ace of that element alfo is found to influence 

the 
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the refult.” This procefs, excepting the brjots, has been 

often tried, “ in the way of philofophical experiment,” 

upon mice and other fmall animals; but, having never yet 

been applied in “the large way/’ coin.es fairly within the 

right of the patent. 

“ Diftillation ;” “ efle&uation of contact;” u intromif- 

fion into tubular or other cavities,” (for inftance, filling a 

thermometer, as if Inch a thing had never been performed in 

the fame manner before Mr. B. hit upon the idea;) “ impreg¬ 

nation;” “ tranfmiffion and percolation:” “ mixture, viz. 

of fluid mafles with powders, or heaps of fmall-fized bodies;” 

u regulation of heat;” and “ exftccation;” are all enume¬ 

rated and exemplified at great length, as procefles in which 

the excluflon of air would be an advantage : but we Audi 

not abide the patience of our readers by detailing the parti¬ 

culars *, 

“ The vacuum chamber may he of the flze of a large 

room:—to enable the operator to fee the procefles, it may 

have o-lafs windows to it, but the glafs muft be thick.” 

Indeed it muft ! u to enable it to refill the preflure of the at- 

niofphere.” “ For the accompliflnnent of inch a variety of 

purpofes,” fays Mr. B. “ a variety of operations may refpcc- 

tively require to be performed; to Come of which a variety 

of machinery, and that more or Ids complicated, may he 

neceflary : as, in all or molt of thefc inftances, the fource of 

motion will he expofed to the external atmofphere, while 

the fubjeef to be operated upon will be in the vacuum 

chamber, the 1110ft commodious means of tranimitting the 

motion from the one of thefe fttuations will, on this account, 

lie an objedt of attention.” Our readers may furely expect 

fomethiny new in the way of invention after all this pompo- 

fity. We are now told that “ the methods already in ufe in 

the way of experiment, fuch as the collar of leathers, will in 

Thofe who wifli to be informed more fuhy, may fee a copy ot the 

Specification in The Repertory of Arts and Manufactures, voh vii. 

L T general 
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genera! be found fufficient, however large the fcale ! A 

fpindle Hiding in fuch a collar gives rectilinear motion 

wonderful ! u A fpindle turning round on its axis gives 

circular motionwonderful!! c<r From one or other of 

thefe two,, or indeed from either of them, any other motions 

may be produced at pleafure~and if you cannot, from this 

dcfcription, frame a parcel of Androides able to work in 

your vacuum chamber, in packing beef and butter into 

calks, gilding and plating metals, calling images, glueing 

boards together, filling ‘thermometers, and performing every 

thing you can wilh, it is becaufe your feull is a vacuum alfo. 

Whoever can difcover the means, whether by an air-pump 

or otherwife, to make with facility fuch large vacuums, and 

can contrive the jack in the box who is to perform the various 

operations required, may do it without confulting with this 

patentee^ whole invention conjijls in an idea that fhould others 

contrive fuch machinery, he could prevent them from ufing 

at without paying him for the privilege. It is however a 

miftake, founded upon another, that what becomes an art 

or manufacture ceafes to be philofophical; when the fa ft is, 

that an art is only perfect in proportion as it is ftriflly fo. 

He labours under another error, when he believes that the 

difference in the fcale, on which any procefs may be carried 

on, will furnifli grounds for. a patent ! Great and [mail are 

merely relative terms, and ahfolutply mean nothing in them- 

felves—iooo is a great number when compared with unitv, 

hut when contralled with 1,000,000 it becomes a fmall one. 

The duty we owe to the public calls upon us to point out 

the faults as well as the merits of Patent Inventions; but 

when we fee, as in the prefect inftance, an unjuft effort made 

to monopolize the fruits of the accumulated fagacity of thofc 

who labour for the benefit of their fellow-creatures in gene- 

ral, it lays us under a double obligation to expofe the impu¬ 

dence of thp attempt. 

IX, On 
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IX. On the Theory of theStruBure of Cry ft als, by the Abbe HaUF* 

From VoL XVII. of the Annales de Chimie. 

> 

[Continued from Page 46.] 

2. Various Examples of Decreafe on the Edges. 

DoDECAEDRAL Sulphurc of iron or martial pyrites 

{ fig. 19, Plate VI.) Pyrites ferrugincujh dad caedres. Dau- 

benton. Tab. Miner, edit, 179 A P- 29. De ITIJe, Cryftalhr 

graphic, t. ii. p. 244. var. 16. 

Geomet. Char ad. Inclination of any one of the pentagons, 

fnch as DPRFSto the pentagon CP RGL, having the 

fame bafe P Pv 126 ‘ $6' 8 Angles of the pentagon 

CPRGL, L=i?i°3^' if; C or G^job3 sf 57" 3°y/5 
P or R — io2° 0,6' if. 

Let us again conceive a cubic nucleus, the different cages 

of which are fo many lines of departure to the fame number 

of decrements, taking place at the fame time in two differ¬ 

ent wavs, that is to fay, bv the fubtracfion of two ranges 

parallel to the edges A B, C D (fg- 7? bDte II A), and of 

one range parallel to the edges AD, B C. Let us fuppofe 

alfo that each lamina, being in thicknefs equal only to a 

finall cube of the fide A B and C D, is equal to double the 

fide of A D and B C. This difpofiticn, in regard to the de- 

crements proceeding from the lines DC, B C (fg- 7)? is 

reprefented by fg. 14. In this hypothecs it js evident that 

on account of the more rapid decreafe in departing from 

D C or A B, than in departing from B C or A D, the faces 

produced in the former cafe will be more inclined to the 

plane A B Q D, while the faces produced in the latter will 

remain as it were behind; fo that the pyramid will 140 

longer be terminated by a fingle cube E (fg* 12), which, on 

* All the figures below 14 referred .to in this article will be found in 

plate II of rite preceding number, and all above it in plates V 1 and VII of 

the prefcpt number, 

account 
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account of its extreme minutenefs, appears to be only a point, 

bwt by the range of cubes M N S T (fig. 14, Plate VI.) 

which, fuppofmg thefe cubes to be almoft infinitely fmall, 

will prefent the appearance of a fimple ridge. By a neccf- 

fary confequence the pyramid will have for faces two trape¬ 

ziums, fuch as D M N C, refill ting from the firft decrement; 

and two ifofceles triangles, fuch as C N B, which will be- 

produced by the fecond decrement*. 

Let us fuppofc, moreover, that, in regard to the laminae of 

fuperpofition which arife on the face B O G II (fig* 7? 

Plate II), the decrements follow the fame laws, but by crofs 

diredtions; fo that the more rapid of the two may take place 

in proceeding from B C or G LI towards the fummit of the 

pyramid, and the flower in proceeding from C G or B H 

towards the fame fummit. The pyramid refulting from 

thefe decrements will be placed in a direction oppofite to 

that refting on A B C D, and will have the pofition exhw 

bited fig. 17, where it is feen that the edge K L, which ter¬ 

minates the pyramid, inftead of being parallel to C D like 

the edge M N (fig. 14 and 15), is, on the contrary, parallel 

to B C. We fliall then conceive what ought to he done in 

order that the pyramid which will reft on D C G F (fig. 7) 

may be turned as reprefented fig. 16, and may have its ter¬ 

minating edge P R parallel to C G (fig. 7). 1 fliall fay no¬ 

thing of the pyramids that will reft on the three other faces 

of the cube, becaufe it is evident that each of thefe pyra- . 

mids ought to ftand like that which anfes on the oppofite 

face. 

But as the decrements which produce the triangle CNB 

{fig- 15) make a continuity with thofe from which refults the 

trapezium C B K L (fig. 17), thefe two figures will he in 

the fame plane, and will form a pentagon CAB KL (fig. 38), 

* Here the Lee which ccrrerponds tp A B C D (fig. 7.) has z 5 fquares 

pn each fide, as may be feen fig. 14. and the ftru&ure of the pyramid ill 

queftton may be imitated artificially by ohPerrin, g tuc order and number of 

■the, cubes reprefented in the fame figure. 

Tm 
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|For the fame reafon the triangle D P C (fig* 16) will he on 

a level with the trapezium D M N C (fig* 15) ; and by rea- 

foning in the like manner in regard to the other pyramids, 

it will be conceived, that as the lix pyramids have for their 

whole faces twelve trapeziums and twelve triangles, the fur- 

face of the feeondary folid will be compofed of twelve penta¬ 

gons, which will eorrefpond with the twelve rhombufes of 

tig. g ; but with this difference, that they will have other 

inclinations. This folid is represented alone Jig. 19, and 

with its cubic nucleus fg. 20, where it may be feen in what 

manner it would be neceffary to proceed in order to extract 

this nucleus. For example, if a feefion be made paffing 

through the points D, C, G, F, you will detach the pyramid 

retting on the face D C G F of the nucleus, which will by 

this fedtion be uncovered. 

Among the cryftals belonging either to the fulphnre of iron 

(martial pyrites), or the arfeniate of cobalt (the arfenical co¬ 

balt ore of Tunaberg), there is found a dodecaedron, the 

faces of which are equal and timilar pentagons, and its nu¬ 

cleus is a cube fituated as above deferibed. But there are 

an infinite number of poffible dodecaedra, which may 

have, for faces, equal and fimilar pentagons, and will differ 

from each other by the refpedtive inclinations of their faces. 

Of all thefe dodecaedra, the one, the ftrudiure of which would 

be fubjedted to the before-mentioned laws, gives 126° 56'' 8 ' 

as the angle made by the inclination of any two of its faces 

D P R F S, C P R G L (fg. 19), at the edge of junction 

PR, as may be eafily demonflrated by calculation*. But 

though we cannot flatter ourfelves with the hope of attaining 

to the precifion of feeonds, nor even to that of minutes, in 

meafuring thy fame angle in dodecaedral pyrites, that mca- 

furement taken with every poffible attention evidently ap¬ 

proaches fo near to the refult given by calculation, that we. 

may confider that refult as the real boundary of approxima¬ 

tion, found by help of the inflrument, and conclude that 

See Lcs MJmoires tie l1 Academic dcs Sciences, annee j 7 S c. 

theo 
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theory has arrived at the utmofl point of accuracy. What l 

here fav takes place alfo in regard to all the other refults of 

theory compared with thofe of calculation ; and it is obvious 

that if this theory were falfe, it would conduct to errors 

which the inftrument would not fail to render fenfible, by 

the great differences which it would give between the angles 

found by calculation and thofe found by meafurement. 

M. Verner and M. Rome de Tide have confounded the 

dodecaedron of pyrites with the regular dodeeaedron of geo¬ 

metry, in which each pentagon has all its Tides equal, and all 

its angles equal alfo*. If thefe two celebrated mineralogifts 

had made more ufe of geometry in confidering cryflals, they 

would have perceived a very (hiking difference between thefe 

two dodecaedra, ffnce the regular dodecaedron gives only 

116° 33'547 as the inclination of its refpedtive pentagons, 

which makes a difference of about n°f between it and that 

above mentioned. Nay, there is no law of decrement what¬ 

ever capable of producing the regular dodecaedron, however 

compound it may be imagined, as I have (hewn eliewhere f 

in regard to a cubic nucleus, and as I can demonffrate at 
O 

prefent, generally, for a nucleus of any form. After thefe 

details it may be eaiily feen how important the ufe of cal¬ 

culation is, either to prove the truth of theory, or to trace 

out the boundaries by which the progrefs of cryffall Ration is 

cireumfcribed. 

We have already then two kinds of dodecaedra ; one, 

whofe faces are rhombufes • and another, whofe faces are 

■pentagons; produced upon a cubical nucleus, in confequencc 

pf two iimple and regular laws of decrement, in a direction 

parallel to the edges of the nucleus. A multitude of new 

polyedra, which will have the fame nucleus, may be con-; 

(trucked, bv varving thefe laws in divers other wavs. 

* Trade de< Car aft. des Fo{files, page 1X4. See alfo, La Cr xjiallografhle 

de M. de I'fJ/e. r. iii. p. 2 32 and 233 

t Mem- d, /'Acad, dcs Sciences, annee 1785, p. r-2 

i'alcjrcoi 1 -' £ 
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Calcareous Metafiatic Spar (Pig* 21 “). 

Spatb. c ale air e a douze triangles. Daubenton. Tail. Miner. 

edit. 1792, p. 15. nD. f De ITfle, Cry ft all. t. i. p. 53°> 

var. 1. - ' 

Geoniet. Charatl. Inclination" of the triangle of d to o/tf, 

104° 28^ 4o'7, and to*o b d, 144° 261'. Angles of the tii- 

angle 0 1fdjf= ioi° $2' if; d - 54° 4 3°r>; * = ^4° 

o' 17 A 

Geomet. Properties. The obtufe angle of d or each tii- 

angle is equal to that of the rhombus of the primitive form. 

The inclination-of- the faces oj dy of x is equal to that of 

the rhombufes b af d, g af x (fig* 4)? the nucleus [. 

That part of the axis of trie dodecaedron which exceeds 

on each fide the axis of the nucleus, is'equal to that axis ; 

or, what amounts to the fame thing, the whole axis of thi 

dodecaedron i‘s triple that of the nucleus. 

The twelve fealene triangles that comp ofe the fuiface of 

this variety have their feller tides, which are united two to 

two oh the fix edges b dy dfi f x, g x, g c, be {fig. 21), ex¬ 

actly fitiiated like thofe marked with the fame letters in 

fig. 4, which gives an idea of the polition o. the nucleus ni 

regard to the fecondarv cryftah 

It is thence feen that the laminse of fuperpofition decreafe 

in a direction parallel to the inferior edges b dy djy J xy See. 

or the edo-es of which'we’have'been fpeaking. 1 he tiieo- 
O - 

retie calculus demonflrates that this decreafing takes place 

in two ranges of integral moleculse ; and, as the laminae al- 

ways retain their rhbmboidal figure, the fum of ail then ex¬ 

ternal angles, analogous to b, dy f x, g, c, produces fix 

longitudinal' ndoes, which form, alternately, the taigc and 

mean1 hides' 0 dy of (fig* 21), of the fealene triangles. It 

This variety is comrhonly called dent de cocbofi. The Englifh call it 

Hog’s tooth, dent de chien. 

4 The word metajlatic fignifies tranfpolition, or the vietajlojis of the an¬ 

gles of the nucleus to. the fecondary cryftal. 

C ihay 
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may readily be conceived that the laminae, at the fame tim<* 

that they decreafe towards their lower edges, ought, on the | 

other hand, to increafe towards their fuperior edges, analo- ; 

gous to a by a j\ a g, &c. (fig. 4.) in fuch a manner that ' 

the parts of the cryftal fituated towards thefe edges fhould be 

always enveloped, and that the angles at the fummits of the j 

rhombufes fhould remain contiguous to the axis. But this 

is only an auxiliary variation, proper to fecond the effect of 

the decreafe, which alone is fufficient to determine the form 

of the dodecaedron. 

Very oltufie Calcareous Spar (Fig* 22). 

Spath. calcaire rhombaidal trs obtus. Daubenton. Tab. Mi¬ 

ner. edit. 179a, p. 15, n°. 2. De l’lfle, Cry fall. t. i. p. 504. 

var. 2. 

Geomet. CharaB. Inclination of the rhombus n a d Vto the 

rhombus a if d\ 134'’ 23 36 r. Angles of the rhombus 

tt a d b‘; a or ¥ — 1140 18 56"; n or dd — 650 4b 4'b 

This variety, commonly called lenticular calcareous [par, 

arifes from a decrement by a (ingle range on both (ides of 

the edges a /?, a g, a f ( jig. 23), and e c, e dy e x, contiguous 

to the fummits a, e, of the nucleus. An idea may be formed 

of its (irudture by comparing it with that of the dodecaedron 

whofe planes form rhombufes (fig. 5 arid 12) originating 

from the cube ( fig. 7) y and by fuppofing that the laminae, 

jnftead of clecreaiing at the fame time on all the edges, de- 

c-reafe only towards tiiofe contiguous, three by three, to the 

angle C, and its oppohte. In that cafe, the faces formed 

will be reduced to fix. which, by prolonging themfelves ac- 

cording to the law of continuity, fo as to interfecl eacli 

other, will compofe the furface of a rhomboid analogous to 

that in queliion : except that it w ill have other angles on 

Account ol the cubical form of its integral moleeulte; 

From wdiat 1 have here (aid it maybe ealilv conceived 
> j 

that the diagonals drawn from a to ¥ ( fig* 22), from a to g', 

from a to / , &c, on the fecondaiy rhomboid, will be cen- 

6 founded 
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founded with the edges a b, a g, afi &c. (jig. 23.) of the nu¬ 

cleus, which ferve as lines of departure for the decrements. 

Hence it follows, that to extract this nucleus it will be ne- 

eefiary to make the planes of the fections pafs along the dia¬ 

gonals in queftion, as has been already remarked. 

The Common Topaz (Fig. 23). 

Rub is ct Topaze du Brezil. Daubenton. Tab. Miner, edit. 

1792, p. 7, n°. 1 and 2. 

The inclination of the trapezoid fir t m to the adjacent* 

plane r t ey 136°; of the fame' plane to k ry z 1240 26' ; 

of the plane t m g e to m l i g 93 - 

The primitive form of this topaz is that of a right qua¬ 

drangular prifm hy (fig. 24), the bafes of which are rhom- 

hufes, having the angle h or r =. 1240 26'. Theory fliews 

that in regard to the integral molecula the height ry is to 

the fide r n almoft in the ratio of 3 to 2. 

The pyramidal fummit of the topaz fefults from a decre-- 

ment by two ranges of fmall priims on the edges x r, r n, 

n h, h x, of the fuperior bafe of the primitive form. The 

planes t mg e, l m g e (fig- 25), on one fide, and b k z pi 

bud p on the other, arife from a decrement, by three ranges 

on each fide of the edges n v, x q (fig- 24), which decre¬ 

ment remains fufpended at a certain term, and leaves four 

rectangles t ry e, k ry x, l h c i, u h c d (jig. 25), parallel 

to the planes of the primitive form. The effedt of this decre¬ 

ment is reprefented fig. 26, where the rhombus h n r x is the 

fame as fig. 24 7 and all the fmall rhombufes by which it is 

fubdivided, or which are exterior to it, reprefent the bafes of 

as many molecuke. The lines x el, x z, n i, 71 e, are directed 

according to the law of decrement already pointed out, and 

the lines c d, c y z, y e, anfwer to the planes of the prifm, 

which are not ftibjeci to this law. 

3. Decreafe on the Angles. 

The obfervation which gave birth to the prefent theory^ 

by 
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by pointing out the pofition of the rhomboidal ndeieus in- 

doled in the regular hexaedral prifm of the calcareous fpar, 

was not fufficient to conduct immediately to a determination 

of the laws of thofe decrements which produce fecondary 

crwltals. It was neceflary to pafs through intermediate Heps 

more fimple than the refult of thefe laws in regard to the' 

prifm in cueflion. I fliall now proceed to give an idea of 

thefe Lift refu Its, which depend on laws of decrements whole 

lilies of departure are not parallel to the edges of the primi¬ 

tive form, but to the diagonals of its faces. 

To alii ft the imagination in conceiving the method which 

I have followed to in vefti gate thefe new decrements, I (hall 

remark, that the fame fubllances which exhibit the dodeeae- 

Jron with pentagonal planes originating from the cube 

(fig. 19 and 20), and which might even d flume the form of 

the dodecaedron whofe planes are rhombufes {Jig. 5 and 6), 

are found alfo under that of the regular obhiedron. But it 

appears, on the firft view, that it might be poflihle to bring 

the liru&ure of this oelaedrorf to a decrement on the edges 

of a cube; for, if we eonfin'e ourfcivOs to make the la mi me’ 

of lupefpoiitioii cccreafe' only on the .edges' of the two oppo¬ 

site faces of this cube, for example, on thofe of the fuperior 

hafe A B C D {Jig. 6), and of the inferior bale, we fliall' 

have in general two pyramids applied oh thefe bales; and 

if we fuppofe further that the faces of thefe pyramids are' 

extended until they meet, which is nothing clfe than conti¬ 

nuing the effedt ol the law of decrements in the fpace fitu- 

ated between the bafes of the cube, we fliall arrive at an oc- 

taedron. the angles of which will vary according as the law 

lhall determine a greater or fmaller number of ranges fub- 

tracted. But theory demon ft rates that there is no law, 

however complicated it may be fuppofed, which is capable 

Sf giving equilateral triangles as the faces of this octaedron. 

O11 the other hand, if we divide a regular o6taedronr ori¬ 

ginating from a cube, we fliall perceive that the cubic nu¬ 

cleus is litmtcd in this odtaedion in fuch a manner that each 

of 



of its fix folid angles correfponds to the centre of one of the 

faces of the odtaedron, which could not be the cafe on the 

hypothefis of a decrement on the edges. From this relation 

bf petition, added to the impoffibility of applying here the 

theoretic Calculus,, I have concluded that the law of decre¬ 

ments accompliihes its end, in fuch cafes, by a progrefs differ^ 

ent from that which conducts to the forms before defcribed 3 

and my refearches, irt regard to that point, have unfolded a 

new order of fadts which add much to the fecundity of cryf- 

tallifation, and at the fame time to that of its theory. But 

on this fubjedt it is neeeffary to enter into a more particular 

inveftigation. 

Let A B C D {jig. 27) be the fuperior or inferior furface 

of a lamina cbmpofed of fmall cubes, the bafes of which are 

reprefented by the fquares that fub-divide the whole fquare. 

If we confider the feries of cubes to which the fquares a, b, c, 

tf, e,f,g, b, i, belong, it is evident that all th'efe cubes will be 

on the diagonal drawn from A to C, and that they will form 

one firing {jig. 28), which will not differ from the bring of 

the cubes a, n, r', s', f, u\ z, cd, {jig. 27) lying in the 

diredtion of the edge AD; except in this, that in the former 

the cubes touch only by one of their edges, and in the lat¬ 

ter by one of their faces. We {hall obferve at the fame 

time, throughout the whole extent of the lamina, firings of 

Cubes parallel to the diagonal one of which is pointed out by 

the feries of letters q, v, k, u, x,y, z, ariother by that of the 

letters n, i, l, m, p, 0, r, s, and fo of the reft. 

We may conceive then that the laminae of fuperpofition, 

inftead of projecting beyond each other one or more ranges 

bf cubes, in a difedtion parallel to the edge, projedt beyond 

each other in a diredtion parallel to the diagonal; and we 

{hall conftrudt in the like manner arbund the cubic nucleus 

folids of different figures, by placing, fucceflively, above 

the different faces of this nucleus, laminae, which may arile 

in the form of pyramids, and which will experience the kind 

bf decrement juft defcribed. The faces of theie folids will 

Vol, It M not 
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not be {imply furrowed by ftriae, as when the laminae d'C~ 

creafe towards the ridges.- They will be roughened by an 

infinite number of falient angles, formed by the exterio? 

point's of the compofing cubes, which is a neeeffary confe-' 

qixence of the continually angular figure prefented by the 

edges of the laminae of fuperpofition. But all thefe points 

being fituated on a level, we may fuppofe the cubes fo fmall 

that the faces of the folk! will appear to form fo many fmooth 

and’continued planes 

But this will be rendered more ftrikrng by an example. 

Let it be propofed to eonftrudt around the cube A- B G F 

{Jig. 29), confidered as nucleus, a fecondary folid, in which 

the lamina of fuperpofition {hall dccreafe on all fides by a 

{ingle range of cubcsy but in a direction parallel to the dia¬ 

gonals'. .Let ABCD {fig. 30), the fuperior bafe of the 

nucleus, be fub-divided into 81 fmall fquares, reprefenting 

the exterior faces of as many moleculae. What will be faid 

in regard to that bafe may be applied to the other five faces 

of the cube,' 

Figure 31 reprefents the fuperior furface of the fir ft la¬ 

mina of fuperpofition, which ought to be placed above 

ABCD (fig- 3°)? in fuch a manner that the point a' may 

anfwer to the point a, the point b' to the point by the point 

c to the point c, and the point d’ to the point d. It may be 

readily feen by this difpofition that the fquares A ay B b} Cq 

B dy (Jig* 30), remain uncovered, which will fulfil the law' 

of decrement above deferibed. It is moreover feen that the 

borders GV,,O I L, G F, (Jig.:$ 1), projebt by one range 

beyond the borders AB, AD, CD, B C, (Jig. 29), which 

is neceiliiry, that the nucleus may be enveloped towards d-hefe- 

edges. For a- little attention will fiiew, that if this were 

not the eale, that is to fay, if the edges of the lamina repre¬ 

sented fig. 31 as well as the following, coincided with the 

jfejes ST, EZ, Y X, M U, on which fuppofition they would 

be on a level with A D, A B, C D, B C, (Jig.. 30)., they 

would Term; re-entering angles towards the- analogous parts- 

- * • * -> <r<f- 



cf the cryftal. Thus in the laminae applied on AB CD1 

{fig- 29), all the edges aitfwering to CD would be on a le¬ 

vel with CDF G, of which they would form a prolonga¬ 

tion; and in the laminae applied on DCGF all the edges' 

analogous.to the fame ridge C D would.be on a level with 

ABCD, from which there would neceffarily refult a re-en¬ 

tering angle oppofite to the falient angle formed by the two 

faces AB CD and CDF G. But the re-entering angles 

appear to be excluded by the laws which determine the 

formation of Ample cryftals. The folid will increafe then 

in thofe parts to which the decrement does not extend* 

But as this decrement is alone fufficient to determine the 
*■ * • ? < 

form of the fecondary cryftal, we may fet afide all the other 

variations which intervene only in a fubfidiary manner, ex¬ 

cept when it is wifhed, as in the prefent cafe, to conftrudty 

artificially, a folid reprefentation of a cryftal, and to exhibit 

all the details which relate to its ftru&ure. 
'< > ' ' r j * j 

The fuperior face of the fecond lamina will be like 

A', G', L', K', (fig* 32), and this lamina muft be placed 

above the preceding in fuch a manner that the points a', V > 

c", d", may anfwer to the points a', bf, c'j d', {fig, 31)5 

which will leave uncovered the fquares that have their 

exterior angles fituated in Q, S’, E, G, V, T, M, G, &Co' 

and continue to effedf the decrement by one range. It is' 

here feen that the folid increafes fucceffively towards the 

analogous edges at A B, B C, C D, A D {fig, 30), fince be¬ 

tween A/ and D, for example, {fig. 32), there are thirteen 

fquares, whereas there are only eleven between Q V and L I 

{fig- 31)* But the effedt of the decrement contrails" 

more and more the furface of the laminae in the diredtion of 

the diagonals, nothing is neceflary but to' add towards' 

the edges that do not decreafe, a fingle cube denoted by 

A, G, L of K , {fig. 32), inftead of the five which termi¬ 

nate the preceding lamina along the lines QV, GF, LX, 

{fig- 31)- 

The large faces of the laminae of fuperpofitlon, which hi¬ 

therto’ were o£lagons, QVGFILN 0, {fig* 3i)> having- 

M # arrived- 
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arrived at the figure of the fquare A' G'l/ K? {Jig. 32)*/ 

will, when they pafs that term, decreafe on all fides at the 

fame time, fo that the following lamina will have for its fu~ 

perior face the fquare B' M' 17 S' (fig. 33)? lels by one range 

in every direction than the fquare A'G'L'K1 (fig. 32) • 

This fquare muff be difpofed above the preceding in fiich 

a manner that the points c\ f, g\ h{fig. 33) ^ may corre- 

fpond with the points c,f, g, h (fig. 32). 

Figures 34, 33, 36 and 37 reprefent the four laminae 

which ought to rife fucceffively above the preceding, under 

this condition, that the fame letters muff correfpond as 

above. The laft lamina will be reduced to a tingle cube,* 

diftinguifhed by 2' (fig. 38), and which ought to reft upon 

that pointed out by the fame letter fig. 3 7. 

It follows from what has been faid, that the laminae of fu- 

perpofition applied on the bafe AB CD (fig. 29 and 30) 

produce by the total of their decreafmg edges four faces, 

which, in proceeding from the points A, B, C, D, incline 

one to another in the form of a pyramidal fummit. 

It is here to be remarked, that the edges in queftion have 

lengths which begin by increafing, as may be feen on in- 

fpecling fig. 31 and 3s, and which then proceed decreafing,- 

as may be fecn by the following figures. It thence refults 

that the faces produced by the fame edges increafe at firft, 

and afterwards decreafe in breadth, fo that they become' 

quadrilaterals. Figure 39 reprefents one of thefe quadrila¬ 

terals, in which the inferior angle C is confounded with the 

angle C (fig. 29) of the nucleus and the diagonal L Q 

reprefents the edge L' G ’ of the lamina A' G71/ K/ (fig. 32),- 

which is the moft extended in the direction of that edge. 

And as the number of the laminae of fuperpofition which pro¬ 

duce the triangle LCQ, (fig. 39)* is lefs than that of the laminae 

which produce the triangle LZQ, fince there is here only one 

* In the prefent cafe this figure takes place from the fecond lamina 

fuperpofition. By affumitig a nucleus compofed of a greater number of 

moleculae, it is evident that we fbould have a more remote boundary. 

5 lamina 
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lamina preceding the lamina A; G' L' K' (fg. 32), while there 

are fix which follow it as far as the cube * (fg. 38) inclufive- 

Jy> the triangle LZQ (j^-. 39), compofed of the fum of 

■the edges of thefe latter laminae, will have a much greater 

height than the inferior triangle L C Q, as expreffed in the 

figure. 

The furface of the fecondsry folld will be formed then of 

24 quadrilaterals, difpofed three and three around each folid 

angle of the nucleus. But in confequence of the decrement 

by one range, the three quadrilaterals which belong to each 

folid angle, fuch as C (fg. 29), will be in the fame plane, 

and will form an equilateral triangle Z I N (fg. 40). The 

twenty-four quadrilaterals then will produce eight equilateral 

triangles, one oi which is reprefented fg. 41, in fuch a 

manner as to fliew, on a fimple view, the aflortment of 

the cubes that concur to form it; and the fecondary folid 

will be a regular oaaedron. Figure 42 {hews this o&aedron 

in which the cubic nucleus is inclofed, fo that each of its 

folid angles C, D, F, G, &c, correfponds to the centre of one 

of the triangles I Z N, I PN, PIS, S I Z, &c. of the 

oaaedron. It may be readily feen, that to extraa this nu¬ 

cleus, it would be neceftary to divide the oaaedron in its 

eight folid angles, by feaions parallel to the oppofite edges, 

lor example, the feaion made in the angle Z ought to be 

parallel to the edges I S, IN, TN, TS; and hence will re¬ 

sult a fquare which will itfelf be fituated parallel to the 

fuperior bafe ABCDof the nucleus, and which will be 

confounded with that bale when the feaions have made the 

faces of the oaaedron to diiappear entirely. 

This ftrudure is that of the oaaedral fulphure of lead 

(galena), and the muriate of foda (common fait) of the fame 

form. 

I call decrements on the angles, thofe which take place in 

a diredion parallel to the diagonals, as in the example juft 

mentioned. This denomination will fupply us with the 

means of exprefting in a precife manner the refult of each 

M 3 decrement. 
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.decrement, by pointing put the angle which ferves it aS % 

point of departure. 

Other Examples of Decrements on the Angles. 

Acute calcareous Spar (fig. 43). 

Spath calcaire rhomboidal aigu. Daubenton, Tab. Miner* 

edit. 1792, p. 15. iy. 3. Spath calcaire murjatique. De Title 

Chryfallographie, t. i. p. $10. varr 

Geomet. Charatt. Inclination of p z ry to pu oy 78° if 

47'J and to irzs ioi° 33'13”. Angles of the rhombus 

p zry, p or r 73° 31' 10"; z ory 104°. 487 40". In¬ 

clination of the oblique diagonal drawn from p to r with the 

,edge p u, 710 33' 34/7. 

Geomet. Propert. The angles of the rhombus are equal to 

the refpe&ive inclinations of the faces of the nucleus, and 

reciprocally. 

The angles of the principal quadrilateral, or that which 

paffes through two oppolite oblique diagonals pr, ui3 and 

through the intermediate edges pu> ir, are the fame as on 

the nucleus. 

To conceive the ftru&ure of this rhomboid, let us fuppofe 

that a b df {jig* 44) reprefents the face of the nucleus 

marked by the fame letters (fg. 4), fubdivided into a multi¬ 

tude of partial rhombufes, which are the exterior faces of fo 

many moleculae. Let us fuppofe farther, that the laminae of 

fuperpofition, applied on this face, decreafe by one range 

towards the lateral angles a b d, afd in fuch a manner that, 

on the firft the two rhombufes bhkl, fmin are uncover¬ 

ed, that on the fecond the uncovered rhombufes are thofe 

traveled by the diagonals c 0, uy, on the third thofe traverfed 
\ \ * 

by the diagonals s t, q z, &c. in which cafe the decreafing 
* ' 

edges will fucceffively correfpond with thefe diagonals'. 

This law of decrement will produce twro faces, which pro¬ 

ceeding from the angles b, f will rife in the form of a roof 

above the rhombus a b d f and will meet on a common edge 

fituated immediately above the diagonal a d3 and which will 

be 
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'be parallel to It; and as there axe fix rhortibufes that undergo 

like decrements on the primitive form, the faces produced 

will be twelve in number. But in virtue of the law of de- 

creafe by one range, the two faces which have the fame 

angle, b, ft g, &c. (fig* 4), for the point of departure, will 

be in the fame plane, which reduces the twelve faces to fix, 

and transforms the fecondary cryftal into an acute rhomboid 

t*{fig- 43)- 
This rhomboid, from what has been laid, has its edges, 

p 2, py} p uy fituated each as the oblique diagonals of the 

nucleus, or thofe which would be drawn front a to d, from 

a to x, from a to c, &c. (ftg* 4). 

The edges of the laminae of fuperpefition experience, in the 

parts to which the decrement does not extend, auxiliary va¬ 

riations, in virtue of which they are prolonged to envelop the 

nucleus towards thefe parts, as in the regular odfaedron, the 

ftrudture of which has been already explained. Moreover, 

while the lamince decreafe, for example on the angles aft d9 

aftXy (fig. 4), they undergo alfo towards the adjacent angle 

dfx, variations which intervene in a fubfidiary manner to aid 

he effedt of the principal decrement. The variations here are 

^0 decrements by a fimple range on the inferior angles. But 

m>afe the principal decrement fhould proceed by two ranges, 

rano-es, or a much greater number, thefe variations 

70ill become decrements of a particular nature, and •which 

,T°rid not be parallel to the diagonals. 

in fhort, we might apply here what we have already faid 

1 regard to the firft variations confidered on the regular 

laedron, and obferve, that the principal decrement alone 

termines the form of the fecondary cryftal; fo that this de- 

unent being well comprehended, nothing is then neceftary 

t to fuppofe its effedf prolonged, in order that the faces to 

ich it gives birth may interfedl each other in fuch a 

mer as to circumfcribe entirely the fpace to which they 

efpond. 

r. Bpurnon has difeovered beautiful cryftals of this 

yarifp 



^58 Theory of Cryjiallifation. 

variety at Coufon near Lyons. It is obferved alfo in fmall 

yellowifh cryftals, often thrown together in confufed groups 

in the calcareous banks near Paris. The freeftone (lapis 

arenarius) of Fontainbleau, which is nothing elfe than 

calcareous fpar accidentally mixed with quartzy particles, 

exhibits the fame form. The cryftals of this hone yield to 

the mechanical diviiion, and have their natural joinings., like 

thofe of the cryftals of pure fpar, fituated in the planes 

parallel to the edges pzpy, pu, &c. {fig. 43)5 and which 

would pafs at an equal diftance from thefe edges. 

Rhomboidal Iron Ore {fig. 45)’ 

Mine de Jer lenticulcure. Daubenton, Tab. Rimer, edit. 

2792. p. 30, n°. 3. 

Geomet. Char ad. Inclination of B C R P to B C O A or 

OCRS, 146° 26' 33"5 Angles of the rhombus BCRP, 

Cor P = ii7°2'9 "1 BorR = 62° 

The laminae which compofe this rhomboid decreafe by 

two ranges on the angles Lr, ocr, bco9 &c. (fig. 46), 

which concur to the formation of the two folid angles c, n, 

of a cubic nucleus. The faces produced, inftead of being on 

a level, three and three, around thefe angles, c§ in the cafe 

of a decrement by a {ingle range, incline one to the other, 

and extend above the faces of the nucleus in fuch a manner 

that their diagonals are parallel to the horizontal diagonals 

of the fame faces. 

By this it is feen that the cube here anfwers the purpofe 

of a rhomboid, which lhould have its fummits in c and n, in 

which cafe there would be only one axis paffing through the 

fummits in queftion. In the dodecaedron, on the other 

hand, with pentagonal planes (fig. 19), the cube performs 

the functions of a rectangular parallelopipedon, and then 

we may conceive three different axes, each of which paffes 

through the middle of the two oppolite faces, I have 

obferved that when the cube began to perform the one or 

other 
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other fundfion, in regard to one fpecies of mineral, it con¬ 

tinued that fundfion in all the varieties of that fpecies. 

The eryftals of rhomboidal iron are found among thofe 

of the iron ore of the ifland of Elba. But it is very uncom¬ 

mon for the law of decrement to attain to its boundary, and 

for the rhomboid not to be modified by facets parallel to the 

faces of the nucleus. 

If the decrement which produces the rhomboid took place 

at the fame time on the eight folid angles of the cube, there 

would refult from it a polyedron of 34 facets, all like the 

trapezoidal granite, of which I fhall fpeak hereafter, but 

with a very different ftrudture. This refult is realifed by na¬ 

ture in the eryftals found at the Calton-hill near Edinburgh, 

which are confidered as zeolites. 

[To he continued.] 

X. Method to dejiroy or drive away Earth-worms and various 

other Infeffs hurtful to Fields and Gardens, by M. So CO¬ 

LO ff. From the New Tranfadtions of the Imperial Aca¬ 

demy of Sciences at Peterfburgh, Vol. V 

T HOUGH it is certain that earth-worms occafion great 

deftrudlion by gnawing the tender roots of ftirubs and plants, 

and that other infedts, fuch as caterpillars and locufts, are 

exceedingly hurtful both to fields and gardens, few have 

given themfelves the trouble to devife any remedy for this 

evil. I flatter myfelf, therefore, that I fhall do a fervice to 

the public if I point out an eafy and fure method, certified by 

experience, of either killing or driving away from fields and 

gardens ail noxious vermin. 

As the deftrudtive power of quick-lime, heightened by a 

fixed alkali, which corrodes, diflolves and deftroys all the 

tender parts of animals, has been long known, I thought 

his mixture would be the beft means for accomplifhing the 

objedf I had in view. I took three parts, therefore, of quick¬ 

lime 
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lime, newly made, and two parts of a faturated folut'ion of 

fixed alkali in water, and thence obtained a fomewhat milky 

liquor fufficiently cauflic, highly hoftile and poifonous to 

earth-worms and other fmall animals; for, as foon as it 

touched any part of their bodies, it occafioned in them vio¬ 

lent fymptoms of great uneafinefs, If this liquor be poured 

into thofe holes in which the earth-worms refide under 

ground, they immediately throw themfelves out as if driven 

by fame force; and, after various contortions, either lam 

guifh or die. If the leaves of plants or fruit-trees, fre¬ 

quented by the voracious caterpillars, which are £p deftracr 

tive to them, be fprinkled over with this liquor, thefe infects 

fuddenly contract their bodies and drop to the ground. For 

though nature has defended them tolerably well by their 

hairy (kins from any thing that might injure their delicate 

bodies, yet, as foon as they touch with their feet or mouths 

leaves which have been moiftened by this liquor, they be¬ 

come as it were ftupefied, inftanily contrail themfelves, and 

fall down. 

I had not an opportunity of trying a like experiment on 

locufts : yet we may conclude, and not without probability, 

from their nature, and the general deftruitive qualities of 

the above liquor, that they, in the like manner, may be 

driven from corn-fields, if it be poffible to fprinkle the corn 

with the liquor by means of a machine. 

With regard to plants or corn, thefe fuftain no injury from 

the liquor, becaufe it has no power over the productions of 

the vegetable kingdom, as I have fully learned from expe¬ 

rience; or, if any hurt is to be fufpeited, all the danger will, 

he removed by the firft {bower that falls. This liquor may 

be procured in abundance in every place where lime is burnt. 

If the lime be frefh, one part of it infufed in about feventy 

parts of common water will produce real lime-water. The 

want of the fixed alkali may be fupplied by boiling wood- 

allies in water, and thickening the lye by evaporation. 

This liquor might be employed alfo to kill bugs and other 

domeftip 
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tjomeftic infers which are noxious and troublefome; but, 

on account of its ftrong lixivious fmell, which difpofes the 

human body to putridity, I dare not recommend the ufe of it 

jn houfes that are inhabited. Befides, bugs may be eafily 

got rid of, as I have repeatedly found from experience, by 

the oily pickle that remains in caflcs in which falted herrings 

have been packed. To this liquor they have a ftrong aver- 

fton; and, if they are i^oiftened \vith it, they die ip a very 

fhort time, 

XI. On the Revivification of fome Kinds of InfeBs hilled in 

Spirit of Wine. By M. Socoloff. From the New 

Tranfadtions of the Imperial Academy of Sciences at Pc- 

terfburgh, Fol. V. 

AT is very fipgular, and worthy of great attention, that a 

fmall infedt intoxicated with fpirit of wine and then im- 

merfed in it, or killed on purpofe in that manner, may, by 

certain means, be revivified, after having been deprived of 

all figns of life for about a quarter of an hour. I had occa- 

fion to obferve this circumftance, for the firft time, in com¬ 

mon flies 5 for it is well known that thefe infedts are ftrongly 

attracted by the fmell of fpirit of wine; and that, becoming 

intoxicated by it, they fall into the liquor, and are drowned. 

Having thrown a great number of flies which had pre- 

riflied in this manner in a glafs, into a ftove among wood 

allies fcarcely warm, and looking into the ftove a little while 

after, on account of fome experiments I was making, I ob“ 

fetved, not without aftoniftiment, the flies ftart up from the 

allies, and, after wiping themfelves clean from the duft ad¬ 

hering to their wjngs, fly away as if nothing had happened 

to them?£. 

My 
i ■ 

* A circumftance of a fimilar kind occurred to the late Dr. Franklin, 

While fie refided in France he received from America a quantity of Ma¬ 

deira 
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My curiofity being excited by this circumftance, I left a 

wide-mouthed glafs, into which I had put fome fpirit of wine, 

uncovered, on purpofe, and, having colle&ed the flies which 

I afterwards foun^l dead in it, I buried them carefully among 

the before-mentioned wood-aflies; and in a little time, when 

the moifture of the fpirit had been completely abforbed by 

the afhes, I obferved them all revivified. Being; convinced 

in this manner that the experiment would fucceed with com¬ 

mon flies, I refolved to make a like trial with other kinds of 

infe&s. I therefore took fome fmall beetles, which were 

thofe neareft at hand, put them into a glafs filled with fpirit 

of wine, and, when they were perfe&ly dead, covered them 

with afhes. Thefe, to my great fatisfa&ion, were reftored 

to life in the like manner. 

I made an experiment alfo with a fmall fpider and a young 

moth, by depriving them of life five different times within 

the courfe of three hours, and always with the wifhed-for 

fuccefs, except that the fpider, after the laft experiment, 

was become fo languid and weak that it could fcarcely 

crawl. I found the like effect to be produced on bugs, only 

that it was neceffary to keep them longer in the afhes before 

they were brought to life. 

In regard to butterflies I cannot fpeak with certainty, as 

thofe on which I made experiments were feeble and fickly. 

Common wood-lice on the other hand, after being killed in 

fpirit of wine, I could not bring to life by the fame means. 

Further experiments on this fubjedl I fliall leave to natural - 

ifts and phyficians, who, perhaps, may infer from the above 

obfervations, that warm wood-allies might be employed, not 

(teira wine which had been bottled in Virginia. In fome of the bottles he 

found a few dead flies, which he expofed to the warm fun, it being then 

the month of July, and in lefs than three hours thefe apparently dead ani¬ 

mals recovered life which had been fo long fufpended. At firft they ap¬ 

peared as if convuifed ; they then raifed themfelves on their legs, waihed 

their e)es with their fore feet, drefled their wings with thofe behind, and 

began in a little time to fly about. Edit, 

without 
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Without advantage, by way of fomentation, to gouty and pa-* 

ralytic limbs, and for thofe afflidted with rheumatic com¬ 

plaints. 

XII. Chemical Experiments refpeBing different Methods of 

rendering Paper and the Writing on it indejiruBible by 

Fire. By Mr. L. Brugnatelli. From Crell’s Che¬ 

mical Annals for 1797. 

Various Methods of rendering Writing indejiruBible. 

[Concluded from Page 92,.] 

When I had difcovered the means by liquor of flint 

to render paper fo much lefs combuftible, and alfo in parti¬ 

cular to prevent its being converted into afhes, I refolved to 

examine how common ink would hand on paper prepared 

in that manner. I imagined that ink, on account of the 

oxydated metal contained in its mixture, would not be fo; 

eafily deftroyed by the fire 5 for, though it is not naturally 

black when freed from the acid of galls, it muft however be 

fomewhat vifible as foon as the fubftance on which it is 

put is rendered indeftrudiible. And this I actually found* 

to be the cafe, after writing a few lines with good common 

ink upon a leaf of paper which had been carefully prepared 

with liquor of flint, and putting it into the fire till it was 

burnt to a coal. I examined the writing with attention, and 

found that feveral words which I had written upon it could 

be read, though the paper was reduced to a coal. All ther 

words could not indeed be diftinguifhed with the fame clear- 

nefs, and therefore they could not be all properly read„ 

Some of them had a red ochrey colour, and thefe were the' 

cleared;; others were blackifh, and fome were of fo darK a 

tint that they were almoft entirely blended with the colour 

of the charred paper: the lafl: were totally illegible, i hefe 

phenomena are perfectly agreeable to the nature of oxydated 
iron. 
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iron, which, as: is well known, affumes the above-mentioned 

tints, according as it contains more or lefs oxygens or carbon'. 

On account of the oxydated iron, as I could not employ 

eomrhon ink for my propofed object, I fought among the 

oxydated metals for one that was capable of {hiking the eye 

on a black ground, and which at the fame time would com¬ 

bine with common ink *. 
v , • * 

To common ink I added a portion of oxydated bifmuth, 

which, according to its own nature, is exceedingly white, 

and which on a black ground would produce vifible charac¬ 

ters that muft then be legible. I prepared the mixture, and- 

obtained a fomewhat thick ink, which did not flow readily, 

and with which I could write a few lines, but not without 

difficulty. Paper written upon with this ink I burnt in a 

wood fire, and examined it as foon as it was reduced to 

coal. I however found that the words were not more legible 

than thofe written with common ink ; for the oxydated' bif¬ 

muth communicated its oxygene to the inflammable parts of 

the mixture, and the whole was revived into a metallic 

regulus: leveral fmall grains of regulus' of bifmuth could 

therefore be diftinguifhed in it with the naked eye. I mixed 

common ink with feveral other oxydated metals, and with 

feveral kinds of earths y but the ink by thefe was fo much 

changed in its colour and confiftence^ that I thought it un- 

neceffary to pay any farther attention to it. I had recourfe, 

therefore, to diffolved metals, becaufe ink by thefe is not 

changed in its confiftence, as by oxydated metals, and parti¬ 

cularly earthy bodies. 

But before I made any mixture with common ink,-1 wiffied 

to try what colour charadlers made with diffolved metals' 

cmly would affume, on paper prepared as before, when re¬ 

duced to coal. 

I wrote, therefore, on different leaves- of paper, which had 

Ibeen foaked in liquor of flint, with a common folutioh of 

* For common ink any other black dye may be fubftituted- 
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gold; nitrite of fiber, copper, tin, lead, bifmuth, cobalt,- 

antimony, and manganefe.- None of the characters written 

with the- above folutions could be read by the naked eye, 

except that written with nitrite of copper, which appeared 

of a beautiful green colour. I burnt all thefe leaves in a 

flame, and the refults were as follows : 

The characters made with folutions of gold and lilver' 

were not vifible on- the charred paper, on account of the 

dark tint which they aflumed in the fire. The cafe was the 

fame with thofe characters made by folutions of cobalt, an¬ 

timony, and leadv 
o' • » 4 . * 

I have found that dilfolved nitrite of cobalt may be em¬ 

ployed with great advantage for making fympathetic ink, not 

inferior to the celebrated ink prepared from the fame metal' 

diflbived hr the ni-tro^-muriatic acid, or aqua-regia; which, 

as is well known, becomes vifible of a beautiful green colour 

by heat, and difappears in the cold. Characters written with 

dilfolved nitrite of cobalt became vifible,-of a beautiful- violet 

colour, on-paper prepared as above. I held the leaf of paper, 

on which I had written with the before-mentioned folution. 

a few feconds over the fire ; and when I took back the leaf I 

could read the characters, before invifible, as they now ap¬ 

peared of a violet colour; but the colour gradually difap- 

peared, and the writing again became invifible. When 1 

held the paper fo near the fire that it was a little finged, the 

characters appeared white, and difappeared again in the cold. 

Characters made with nitrite of antimony were not vifible, 

becaufe they were as black as the charred paper. But when 

the paper was held to the light they could be read a little, 

becaufe the oxydated metal made the characters exceedingly 

opaque, and therefore eafily to be diftinguifhed from the reft 

of the paper, which was more or lefs tranfparent. 

Characters made with diffolved* nitrite of tin gave the 

lame refult as1 the preceding. Thofe alfo made with a fo- 

lution of bifmufh were fearcefy vifible after being in the fire _j> 

and when the fire was brifk it defe'royed the charred paper. 
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while the oxydated bifmuth was converted into metal 

The invifible letters made with a folution of this metal can 

he read alfo, if the paper be dipped into pure water. By 

this Ample procefs the characters appear of a white colour,* 

as the paper becomes fomewhat darker. The writing, how¬ 

ever, may be read better if the paper be then held to the 

light, hecaufe the paper, which becomes fomewhat trans¬ 

parent, fuffers the characters, which are altogether dark, to be 

feen. 

I thought it unneceffary to make any experiments with dif- 

fol^ed arfenic and quickfilver, becaufe their oxydes eafily 

fuffer the oxygene to efcape; fublime in the fire, and then 

entirely fly off from the burning body. 

Of all the metallic falts, I found only nitrite of copper and 

zinc fit for my propofed objeCt; for the calces of thefe metals 

continue fixed in the fire, and fhew themfelves afterwards in 

durable and bright colours. 

The characters which I wrote With diffolved nitrite of 

copper were exceedingly vifible, of a copper colour on the 

charred paper, aiid this colour can be wrell diftinguifhed on a 

dark ground. When I wrote with diffolved ammoniacal 

copper, inftead of nitrite of copper, the characters affirmed 

In the fire a dark red colour, which approached that of cin¬ 

nabar. Diffolved nitrite of zinc, however* is the belt of all 

the fubftances with which I made experiments, becaufe 

characters written with it on paper prepared by liquor of 

■flint were legible; and it is therefore preferable to folutions 

of copper, or of any other fubftance. 

When I wTrote with diffolved nitrite of zinc, the characters 

Were not vifible; but when the paper was burnt they were * 

* To obferve this phenomenon better, it will be {Efficient to write on a 

leaf of paper which has been impregnated with fal-ammohiae, and then 

to burn it over the flame of a candle. The charred paper remains fmooth; 

but at the places where the charadters were written a beatatiful Imall 

border of reguius of bifmuth is feen, fo that when the paper is held to the 

light many of the words written upon it may be read. 

fo 
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Fo Vifible, in a clear white colour on a dark ground, that they 

could be read with as much eafe as characters written with 

the beft ink on white paper. 

I fhall now examine whether diffolved nitrite of zinc* 

which produces fo beautiful a fympathetic ink, can be com¬ 

bined with common ink, without the latter being fo changed 

in its colour as to be rendered unfit for ufe as before. I 

made this mixture, and found that the ink became fome- 

vvhat pale by the nitrite of zinc, on account perhaps of the 

nitrous acid, which probably leffened the combination of the 

acid of galls with the iron; but I could write with it very 

well on paper prepared by my liquor of flint 5 for the colour 

of common ink mixed with nitrite of zinc, which appeared 

on common paper to be' fomewhat weakened, became fo 

dark on prepared paper, that words written with it appeared 

more confpicuous than thofe written with common ink. 

The white colour of which the characters appeared, on the 

charred paper, was not changed by the mixture of ink, as I 

was fully convinced by repeated experiments. 

One part of my curiofity was ftill not gratified, as I wifhed 

to know of what colour the diffolved metals would appear 

on paper impregnated with different falts. For that purpofe 

I made the following experiments : 

I wrote on paper, which had been impregnated with acetite 

of barytes, with a folution of gold, nitrite of filver, copper, 

bifmuth, tin, lead, antimony and zinc. The characters 

written with a folution of gold appeared on the charred 

paper of a beautiful poppy red, and thofe with a folution of 

copper of a dark yellow. Thofe written with a folution of 

antimony, zinc, bifmuth, tin and lead, could not be feen. 

I wrote alfo with folutions of the above metals on paper 

which had been foaked in muriate of lime. The characters 

written with folutions of gold and filver appeared on the 

paper like thofe written on paper foaked in acetite of barytes. 

Thofe written with folutions of lead and bifmuth appeared 

white; and thofe written with a folution of copper appeared 

Vol. I. N • red. 
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red. Thofe written with foliations of tin, antimony and 

zinc, were not legible. Paper impregnated with fulphite of 

potalh was totally deftroyed in the flame, as above remarked. 

I thought it neceflary therefore to make experiments with 

other fulphites; becaufe I had before obferved thatfueh falts, 

by means of inflammable bodies, are converted into fulphu- 

reous bodies. 

I wrote alfo with the common diflolved metals, on paper 

which had been impregnated with muriate of foda. The 

characters written with a folution of gold could fcarcely be 

diftinguiflied of a dark red colour ; but thofe written with 

all the other diflolved metals were not legible. 

I wrote with the fame folutions on paper which had been 

foaked in a folution of muriate of ammoniac, but none of 

the characters were vifible on the paper when reduced to coaL 

I wrote, in the laft place, with the fame fubftances on 

paper which had been foaked in a folution of nitrite of lime, 

and, when reduced to coal, I could read the characters writ¬ 

ten with a folution of gold of a beautiful rofc red; and 

thofe written with a folution of fllver of a yellow colour; 

but the charred paper was white. The other characters 

were not legible, except thofe written with nitrite of bif- 

muth, which had aflumed a blackifh colour. 

The other pieces of paper leaked in foliations of different 

falts gave no refult worthy of notice. 

The above obferved effeCts and before-mentioned chemi¬ 

cal preparations were the means of leading me to feveral 

pleafant experiments.. I wifhed, for example, to bring it 

about that the burnt paper fliould be converted into a white 

indeftruCtible coal, on which the characters might be legible 

of different colours, and accomplifhed my objeCt in the fol¬ 

lowing manner:—I rubbed fome gum arable mixed with pure 

magnefia by means of a hair brufli, over the paper foaked in 

liquor of flint. When the paper was dry, I wrote on it fe¬ 

veral lines, fome with a folution of gold, and others with a 

.folution of antimony in aqua-regia. The characters made 

s wkh 
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with both thefe foliations were totally illegible. I then 

threw the prepared paper thus written upon into the fire; 

and when it was wholly reduced to a coal, all the lines could 

be read of a black colour on a white ground, fo that the cha¬ 

racters were almoft like thofe written with common ink on 

white paper, If it be required to make the folutions of 

gold and antimony black, that the words written with them 

may be more diflinguifhable before the paper is burnt, it 

will only be neceffary to add a little common ink to them, 

but fuch as contains as fmall a quantity as poffible of the 

fulphite of iron*. 

I dipped paper which had been prepared with liquor of 

flint in a faturated folution of nitrite of zinc, and fuffered 

it to become exceedingly dry in the fun. I then wrote on 

feveral bits of this paper with the folutions of different me¬ 

tals, and a few hours after reduced them all to coal, by 

holding them one after the other in the fire. Characters 

written with diffolved nitrite of copper appeared of the co¬ 

lour of metallifed copper; thofe written with diffolved ni¬ 

trite of iron, or bifmuth, of a yellow colour; thofe with 

* In the fame manner as charred paper is made to affume a white co¬ 

lour when it has been before wafhed over with a mixture of gum arabic 

and magnefia, it may be made to affume any other colour if the paper be 

dipped fometimes in one and fometimes in another of the above-mentioned 

folutions, as the characters on the charred paper will then affume fome¬ 

times one colour and fometimes another. If paper, for example, which 

has been foaked in liquor of flint, be held a little in a folution of fulphiie 

of copper, and then dried, the paper will affume a beautiful green colour. 

If the paper be burnt, it alfumes a copper colour. If you write on paper, 

already tinged green, with any metallic folutions of metals which are not fo 

eafily decompofed by the aCtion of the Are, Angular phenomena will be 

obferved. If you write on it with fulphite of iron, the characters will be 

read of a yellovvifh colour. When the paper is reduced to coal, the cha¬ 

racters arc ftill feen yellow. If you write with diffolved nitrite of anti- 

.mony, the characters appear whitifh. If the characters are written on 

fuch paper with nitrite of zinc, they are inviAble j but when the paper is 

reduced to coal, they appear of a Alver colour, &c. 

N 2 diffolved 



igo On Tefts for detecting . 

diffolved nitrite of antimony, black ; and thofe with a folu- 

tion of gold, of a gold colour. Thofe made with the laft 

folution appeared feveral times of the colour of black vel¬ 

vet. When you.write on the above-mentioned paper with 

iron diffolved in diluted nitrous acid, the characters will 

appear of an orange yellow colour, if the paper be often 

heated without reducing it to coal. 

P. S. I am now employed in endeavouring to difeover a 

method of rendering paper prepared with liquor of flint 

flronoer, fo that when burnt it may not be lo friable, in 

order that when feveral fheets of paper are burnt upon each 

other they may be eafily feparated, and the whole writing on 

them be read. As foon as I have derived any refults from 

my experiments, I fhall not fail to communicate them. 

XIII. On Teji Liquors for detecting Acids and Alkalis in Che- 

' mical Mixtures'. RxtraBedfrom Mr. IVatt’s Paper on that 

Subjeft in the Philofophical Tranfa&ions for 1798, Part L ■ 

V/f 
1% j,H. WATT of Birmingham, to whom the philofophical 

world is io much indebted for various difeoveries and im¬ 

provements, has turned bis attention to this fubjedl, and has 

favoured the world with the refult of his inveftigatiom lie 

-obferves, that the great degree of fenfibility of an infufion of 

litmus (fyrup of violets having been for forne time out of 

nfe as a left, as it has-been found not to be fufflciently ac¬ 

curate), the blue colour of which is changed into red by the 

prefence of a very minute quantity of any acid, would leave 

very little neceffity to fearch for any other, were there reafon 

to believe that it is always a teft of the exaeff point of fatu- 

. ration of acids and alkalis, w hich the following fad feems 

to. call m quo ft ion : C( A mixture of phlogifhcated ni¬ 

trous acid with an alkali will appear to he acid by the teft 

of litmus, when other tefls, fuch as the infufion of the pe- 

of tne fcarlet rofe, of the blue iris, of violets, and op 

other 
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other flowers, will {hew the fame liquor to be alkaline by 

turning green.’’ 

Paper ftained with infufions, or with the juices of the pe- 

tals of fuch flowers as have been juft mentioned, though an 

excellent teft for alkalis, is not fo eafily afiedled by acids as 

litmus, and, by keeping, lofes in a fliort time much of its 

fenfibility. 

To obtain frefli made tefts from vegetables, few of which 

are to be met with in winter, was a matter of confiderable 

moment. Mr. Watt found the red cabbage (braflica rubra) 

to furnifli the beft. In its frefli ftate it is more fenfible both 

to acids and alkalis than even litmus, and more decifive from 

its being naturally blue; turning green with alkalis, and red 

with acids. 

Mr. Watt extrafts the colouring matter from the thin 

parts of the leaves only, tfe minces them fmall, and dio-efts 

them in water about the heat of igo° for a few hours. If 

not to be immediately ufed, as it is apt to fpoil, Mr. Watt 

recommends to fpread the minced leaves on paper, to dry 

them in a gentle heat, and then to put them in bottles well 

corked. To prepare the teft, infufe or digeft thefe dried 

leaves in water acidulated with fulphuric acid till they give 

out their colour; then ftrain the liquor through a cloth, and 

add to it whiting or chalk, {lining it frequently, until it be¬ 

comes a true blue, neither inclining to green nor to purple. 

When this point is gained, filter it immediately; other-, 

wife it will become greenifli by ftanding on the chalk. It 

will depofit fome gvpfum, and, by adding a little fpirit of 

wine, will keep good for fome days. Too much fpirit de- 

ftroys the colour. If wanted to be kept longer, neutralife 

it by means of a fixed alkali inftead of chalk. But as none 

of thefe means will preferve the liquor long without requir- 
« _ * 

mg to be neutralifed afrefli juft before it is ufed; and as the 

fermentation which it undergoes, and perhaps the alkalis or 

fpirit of wine mixed with it, feem to leflen its fenfibility; ir\ 

order to preft^ve its virtues, while it is kept in a liquid ftate, 

N 3 forps. 
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{ome frefh leaves, minced as has been dire&ed, may be in- 

fxifed in a mixture of vitriolic acid and water, of about the 

degree of acidity of vinegar; and it may be neutralifed as it 

is wanted, by chalk, or fixed or volatile alkali. Avoid an 

excefs of alkali, as it will turn the colour yellow. 

By the fame procefs Mr. Watt made a red infufion of vio¬ 

lets, which on being neutralifed formed a very fenfible teft; 

but how long it might be preferved, he had not determined. 

Mr. Watt recommends to ufe the tefts in a liquid ftate; as 

he obferves, and with juft ice, that the fize and alum in writ-* 

ing-paper in fome degree fix the colour, while paper not 

ftzed becomes too tranfparent, when wetted, to render 

fmall changes of colour perceptible- 

To the above ufeful hints of Mr. Watt we {hall add ano* 
■0 

therf—The fkins of red radifhes yield by being bruifed a very 

fenfible teft, and, no doubt, might be preferved by the means 

he has pointed out. 

XIV. An Account of the Sugar Maple of the United States, 

ly Benjamin Rush, M. D. Profeffor of the Injlitutes of 

Medicine in the Umverjity of Pennjylvania, communicated 

by Robert John Thornton, M. D, Lecturer on Me¬ 

dical Botany at Guy's Hofpital. 

HP 
HR acei facchaimum of Linnsms, or lucar maple tree, 

is found in great abundance in the weftern counties of all the 

midcJe ftates cf the American Tnion. Thofe which grow 

m New \ oik and Pcnnfylvania yield the fugar m a greater 

' quantity than thofe which grow on the water of the Ohio. 

They aie when at maturity, that is, when about twenty years 

old, as tall as an oak, and from two to three feet in dia¬ 

meter. They put forth a beautiful white bloflbm in the 

fpnng before they (hew a fingle leaf. The colour of the 

bloffom diftinguifhes the fugar maple from the acer ru- 

brum, qr common maple, which has a red flower, Its final} 

branches 
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Ranches were cut by the firft fettlers for the fupport of 

cattle during the winter, who throve greatly upon them. 

The wood is extremely inflammable, and therefore makes 

fine fire-wood. Its allies aftord a great quantity of pot-afli, 

exceeded by few, or perhaps by none, of the trees that grow* 

in the woods of the United States. 

The acer faccharinum is not injured by tapping; on the 

contrary, the oftener it is tapped, the more fyrup is obtained 

from it. The effects of a yearly difeharge of fap from the 

tree in improving and increafing the fap, is demonftrated 

from the fuperior excellence of thofe trees which have been 

perforated in an hundred places by a fmall wood-pecker 

which feeds upon the fap. The fap of fuch trees is much 

fweeter to the tafte than that obtained from trees which 

have not been previously wounded, and more fugar is 

afterwards procured. In this lafl: particular it follows a law 

of the animal oeconomy. It is well known, that when a 

perfon has been once tapped, the procefs requires afterwards 

to be more frequently repeated. A Angle tree has not only 

furvived, but flouriflied after forty-two tappings in the fame 

number of years. 

A tree of an ordinary fize yields, in a good feafon, from 

twenty to thirty gallons of fap, from which are made from 

five to fix pounds of fugar. To this there are fometimes 

remarkable exceptions. Samuel Low, Efq. a jufticeof peace 

in Montgomery county, in the State of New York, informed 

Arthur Noble, Efq. that he had made twenty pounds and 

one ounce of fugar from the 14th to the 23d of April, in the 

year 1789, from a Angle tree that had been tapped for feveral 

fucceffive years before. The quantity obtained per diem 

varies from five gallons to a pint, according to the variations 

of the w‘eather. The influence which this has in increafing 

or leflening the difeharge of the flip is very remarkable. I 

have feen a journal of the effe<Ts of heat, cold, moifture, 

■drought, and thunder, upon the difeharges from the fugar 

tree; which difpofes me to believe there is fome foundation 

N4 m 
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in Dr. Tongue’s opinion, who fuppofes that changes in the 

weather of every kind might be as readily afcertained by 

difcharges of fap from trees, as by the barometer. (Vide 

Philofophical Tranfa&ions, N° 68.) Warm days fucceeding 

frofty nights are moft favourable to a plentiful difcharge of 

fap. If frofty nights fucceed a warm day, there is always a 

total fufpenfton of the difcharge *. 
The 

* Dr. Hale, in his Vegetable Statics, relates that he cut down a vine, and 

cemented to its mutilated dump glafs tubes, each 7 feet long, and one 

fourth of an inch diameter, with brafs caps, by which they were fciewed 

on one above another, till they rofe to the height of 36 feet. 

By thefe gages it appeared, 

id.- That the fap began to rife March 10, when the thermometer by 

day flood only at 3 degrees above the freezing point. 

adly. Thar, April 18, it was at its'height and vigour. 

3dly. That from that time to May 5, the force gradually decreafed. 

4thly, That it condantly rofe faded from fun-rife to about 9 or 10 in 

the morning, and then gradually fubfided till about 5 or 6 o’clock in the 

afternoon, 

5thly. That it rofe fooner in the morning after cool weather, than after 

hot days, and in proportion to the coldnefs of the night and fubfequent 

hear. ✓ 

6thlv. That after feveral fucceffive cold days and nights, the fap would 

rife during the whole day, if it chanced to be fine, although flowed at noon. 

7thly. That if warm weather had made the fap flow vigoroufly, that 

vigour would be abated immediately by a cold eaderly wind and a cloudy 

fun, when the fap would fink at the rate of an inch per minute.; but when 

the fun fhone out, and the wind fhifted, it rofe again as ufual. 

8thly. The oldefl vines were fooneft affe&ed by a change of tempera¬ 

ture, and in them the fap fird began to fink. 

9thly. And, on the contrary, when the tube was fixed to a very fhort 

flump of a young vine, and at only 7 inches from the ground, the fap 

flowed inceffantly, and failed of all, in the greateft heat of the day, finking 

only after fun-fet. 

He then makes this general conclufion, that the rapidity with which the 

fap circulates in the vine during the fpring, is five times greater than the 

rapidity with which the blood flows in the arteries of a horfe; that it is 

confiderably flower in the dimmer than in fpring, very languid in autumn, 

and ceafes altogether in the winter. 
The 
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The Tap ufoally flows for fix weeks, varying according to 

the temperature of the weather. The feafon for tapping is 

in February, March, and April. During the remaining part 

of the fpring months, as alfo in the fummer, and in the be¬ 

ginning of autumn, the maple tree yields a thin lap, but not 

lit for the manufactory of fugar. 

Baron La Hontan gives - the following account of the fap 

of the fugar maple tree, when ufed as drink, and the manner 

of obtaining it. The tree, fays he, yields a ftp which has a 

much pleafanter tafte than the beft lemonade or cherry 

water, and is the wholefomeft drink m the world. This 

liquor is drawn by cutting the tree two inches deep in the 

wood, the cut being made Hoping to the length of ten or 

twelve inches; at the lower end of this gjafh, a knife is 

thruft into the tree flopingly, fo that the water runs along 

the cut or gafli, as through a gutter, pervades the knife, and 

falls upon fome veflfels placed underneath to receive it. 

The gafh does no harm to the tree. Some trees will yield 

five or fix bottles of this water in a day, and many inhabitants 

of Canada might draw* twenty hogfheads of it in one day, if 

they had a mind to notch all the maple trees upon their 

plantations 3 but common things are flighted, and fcarce any 

but children think of extracting this liquor from the trees. 

The mode of tapping is different, and is performed 

with an axe or an auger. The latter is preferred, from ex¬ 

perience of its advantage. It is introduced about three 

quarters of an inch, and is afterwards deepened gradually to 

the extent of two inches. A fpout is introduced about half 

The above experiments clearly demonftrate, that it is not from heat 

and light alone that the fap riles in the vine, or any other tree; for, if that 

were the cafe, it would increafe as the heat increafed; it would be greateft. 

in the noon-day, and in the height of fummer, and lefs in fpring than in 

autumn, whereas the reverfe is here Ihewn to be the cafe. It muff there¬ 

fore depend on the irritability of the fibres compohng the veffels, which 

gets exhaufted by the ftimulus of heat and light, and is accumulated by its 

ibfence. T* 
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an inch into the hole, and it proje&s from three to twelve 

inches. The operation of tapping is fil'd done on the fouth 

fide; and when the difcharge of fap lefiens, an opening is 

made with the auger on the north lide, when an abundant 

flow takes place. 

Wooden troughs large enough to contain three or four 

gallons are placed under the fpout to receive the fap, which 

is carried every day to a large receiver made of wood. From 

this receiver it is conveyed, after being drained, to the boiler. 

The following fa£ls have been afeertained by experiment: 

The fooner the fap is boiled, after it is collected from the 

tree, the better. The larger the veflfel the more fugar is ob¬ 

tained. The fugar is alfo improved by draining the fap 

through blankets, or cloth, either before or after it is half 

boiled. Some fatty fubdance is added to the fap in the 

kettle, to prevent its boiling over. Lime, eggs, or new milk, 

is mixed with it in order to clarify it. I have feen clear 

fugar made without the addition of cither of them. A 

fpoonful of dack lime, the white of one egg, and a pint of 

new milk, are the ufual proportions of thefe articles, which 
0 

are mixed with fifteen gallons of fap. The maple fugar 

clarified with milk alone had the evident fuperiority of all 

others. After being fufhciently boiled, it is grained, and 

clayed, and afterwards refined, or converted into loaf fugar. 

The method of conducting each of thefe proced'es is fo 

nearly the fame with thofe which are ufied in the manufac¬ 

tory of Wed India fugar, and are fo generally known, that 

I need fpend no time in deferibing them. 

There are two other methods of reducing the fap to fugar. 

The fird is by freezing. This method was tried by Mr. Scott, 

a farmer in this date, with great fuccefs. He fays, that one 

half of a given quantity of fap reduced in this way,* is better 

than one third of the fame quantity reduced by boiling. If 

the frod diould not be intenfe enough to reduce the fap to 

the graining point, it may afterwards be expofed to the 

aCiion of fire for that purpofe. 

Secondly, 
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Secondly, byJpontaneous evaporation. The hollow (lump of 

a maple fugar tree, which had been cut down in the fpring,, 

and which was found fome time after filled with fugar, firlt 

fyo-o-efted to our farmers this method of obtaining fugar. So 

many circumftances of cold and dry weather, large and flat 

veflfels, and above all fo much time is neceflary to obtain 

fugar by either of the above methods, that the moft general 

method among our farmers is to obtain it by boiling. 

The kettles and other utenfils of a farmer’s kitchen will 

ferve moft of the purpofes of making fugar, and the time re¬ 

quired for the labour (if it deferves that name) is at a feafon 

when it is impoffible for the farmer to employ himfelf in 

any fpecies of agriculture. His wife, and all his children 

above ten years of age, may afiift him. The following re¬ 

ceipt was publifhed in the Albany Gazette : u Received of 

William Cooper, Efq. fixteen pounds for 640 pounds of fu¬ 

gar, made with my own hands, without any afliftance, in 

lefs than four weeks, befides attending to all the other bu- 

finefs of the farm. JohnNicholls.”-A Angle family con- 

lifting of a man and his two fons, on the Maple Sugar 

JLands between the Delaware and Sufquehannah, made 1800 

pounds of maple fugar in one feafon. Not more knowledge 

is neceflary for making this fugar, than is required to make 

cyder, beer, &c. and yet one or all of them are made in 

moft of the farm-houfes in the United States. 

Let us now take a comparative view of this fugar with 

that obtained from the cane, with refpedt to its quality, 

price, and the quantity that might probably be made in the 

United States, each of which I ftiall conftder in order: 

1. The quality of this fugar is neceflarily better than that 

which is made in the Weft Indies, It is prepared in a fea- 

fon when not a Angle infedf exifts to feed upon it, or to 

mix its excretions with it. The fame obfervation cannot be 

applied to the Weft India fugar. The infedts and worms 

which prey upon it, and of courfe mix with it, compofe a 

page in a nomenclature of natural hiftory. I Iftall fay not 
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thing of the hands which are employed in making fugar in 

the Weft Indies; for llaves have not that obligation to clean- 

linefs which thofe have who work for their own benefit, and 

have received a proper education. It has been conceived 

that the maple fugar is inferior to the Weft India fugar in 

ftrength. The experiments which led to this opinion I fuf- 

pe£t have been inaccurate, or have been made with maple 

fugar prepared in a ftovenly way. I have examined equal 

quantities by weight of both the grained and the loaf fugar, 

in hyfon tea, and in coffee, made in every refpect equal by 

the minuteft circumftances that could affeCt the quality or 

tafte of each of them, and could perceive no inferiority in the 

ftrength of the maple fugar. The liquors which were to de¬ 

cide this queftion were examined at the fame time by Alex¬ 

ander Hamilton, Efq. fecretary of the treafury of the United 

States, Mr. Henry Drinhur, and feveral ladies, who all con¬ 

curred in the above opinion. 

2. Price. Whoever confiders that the gift of the fugar 

maple tree is from a benevolent Providence; that we have 

many millions of acres in our country covered with them ; 

that the tree is improved by repeated tappings; and that the 

lugar is obtained by the frugal labour of a farmer’s family; 

and at the fame time confiders the labour of cultivating the 

lugar cane, the capitals funk in fugar works, the firft coft of 

llaves and cattle, and the expences of provifions for both. 

See. will not hefitate in believing that the maple fugar may be 

manufactured much cheaper, and fold at a confiderably lefs. 

price than that which is made in the Weft Indies. 

3. The refources for making a fufficient quantity of this 

in gar, not only for the confumption of the United States, but 

for exportation, will appear from the following faCts:—There 

are hi the hates of New York and Pennfylvania alone, at 

leaft ten millions of acres of laud which produce the fugar 

maple tree in the proportion of thirty trees to one acre.. 

Now, fuppofing all the perfons capable of labour in a family 

to conftft of three, and each perfon to attend 130 trees, and 

each 
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each tree to yield 5 pounds of fugar, the product of labour of 

60,000 families would be 135,000,000 pounds of fugar, and, 

allowing the inhabitants of the United States to compofe 

600,000 families, each of which confumed 200 pounds of 

fugar a year, the whole confumption would be 120,000,000 

pounds a year, which would leave a balance of 15,000,000 

pounds for exportation. Valuing the fugar at 6—90 of a 

dollar per pound, the fum faved would be 8,000,000 dollars 

of home confumption, and the fum gained by exports!ion 

would be 1,000,000 dollars. 

The maple fugar alfo affords excellent vinegar; its molaffes 

is capable of affording a very pleafant fummer beer. The, 

fap is alfo capable of producing fpirit; but we hope this 

wholefome juice will never be proftituted to fuch a purpofe. 

A diet con lifting of a plentiful admixture of fugar has many 

advantages. 

Sugar affords the greateft quantity of nourifhment in a 

given quantity of matter of any fubftance in nature. Hence 

the Indians ufe it in their excurfions. They mix a certain 

quantity of maple fugar with an equal quantity of Indian 

corn, dried and powdered. This mixture is packed up in 

little bafkets. A few fpoonfuls of it mixed with half a pint 

of fpring water, afford them a pleating and ftrengthening 

meal. From the great degree of ftrength and nourifhment 

which are conveyed into animal bodies by a fmall bulk of 

fugar, it may be given to horfes with great advantage. A 

pound of fugar with grafs or hay, I have been told, has flip- 

ported the ftrength and fprrits of a horfe during a whole 

day’s labour in one of the Weft India iflands. A larger 

quantity given alone has fattened horfes and cattle during the 

war before laft in Iiifpaniola, for a period of feveral months, 

in which the exportation of fugar and the importation of 

grain were prevented by the want of drips. 

3. A plentiful ufe of fugar is the belt preventative of 

worms. The author of nature feems to have implanted a 

love for fweets in all children for their growth, and to ward 

off the difeafe of worms. 

' . . 4. I 
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4. I think it probable, that the frequency of malignant 

fevers of all kinds has been JefTened by this diet, and that its 

more general ufe would defend that clafs of people who are 

mod fubjedf to malignant fevers from being fo often affedted 

by them. 

5. It has be£n faid, that fugar injures the teeth; but this 

opinion now has fo few advocates, that it does not merit a 

ferious refutation. 

It has been a fubjedt of enquiry, whether the maple fugar 

might not be improved in its quality, and increafed in its 

quantity, by culture. From the influence which culture has 

- upon forefl and other trees, it has been fuppofed, that by 

tranfplanting the maple fugar tree into a garden, or by de~ 

flroying fuch other trees as {belter it from the rays of the 

fun, much advantage might accrue. I know but of one fadt. 

A farmer in Northampton county, in the date of Pennfyl- 

vania, planted a number of thefe trees above twenty years 

ago in his meadow, and he declares that the quality is fo 

improved, that from three gallons of the fap he obtains every 

year a pound of fugar; and it is a known circumdance 

that, to produce the fame quantity of fugar from the trees 

which grow wild in the wood, it requires five or fix gallons 

of fap. To tranfmit to future generations all the advantages 

which have been here enumerated, it is neceflary that this 

tree fhould be cultivated in the old and improved parts of 

the United States, and a bounty given upon the maple fu¬ 

gar by Government. Afterwards men would find out their 

own advantage in rearing them. An orchard confiding 

of 200 trees, planted upon a common form, would yield more 

profit than the fame number of apple or any other trees. 

If a greater expofure of a tree to the adtion of the fun has 

the fame effedt upon the maple that it has upon other trees, 

a larger quantity of fugar might reafonably be expedfed 

from each tree planted in an orchard. Allowing it to be 

only feven pounds, then 200 trees will yield 1400 pounds 

of fugar; and dedudting 200 from the quantity for the con- 

fumption of fthe family, there will remain for fale 1200 

pounds,, 
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pounds, which at 6—90 of a dollar per pound will yield an 

annual profit to the farmer of 80 dollars. Should this mode 

of tranfplanting for the purpofe of obtaining fugar be fuc- 

cefsful, it will not be a new one. The fugar cane of the 

Weft Indies was brought originally from the woods of the 

Eaft Indies by the Portuguefe, and cultiyated at Madeira, 

Irom whence it was tranfplanted diredlly or indirectly to all 

the fugar iflands of the Weft Indies. 

In contemplating the prefent opening profpeCts in human 

affairs, I am led to expeCl that a material fliare of the hap- 

pinefs which Heaven feems to have prepared for all man¬ 

kind, will be derived chiefly from the manufactory' and 

general ufe of the maple fugar, which I flatter myfelf will 

not be confined to us, but wilbextend itfelf to other na¬ 

tions. With this vie\vof the fubjeCt, I cannot help contem¬ 

plating a fugar American maple tree with a fpecies of affec¬ 

tion and even veneration; for I have perfuaded myfelf to 

behold in it the happy means of rendering the commerce' 

and flaveryof our African brethren in the Weft India iflands 

as unneceflary as it has always been inhuman and unjuft *. 

XYT. An Account of Mr. Park’s Journey into the Interior 

Parts of Africa. From the Proceedings of the African 

Aflociation, 1798. 

THE account of the proceedings of the African Afio- 

eiation, from which the following extraCi is taken, though it 

abounds with many curious particulars which we have been 

obliged to omit, contains but a fmall part of the information 

obtained by Mr. Park during the courfe of his peregrina¬ 

tions in the wild regions of Africa. A detailed relation of 

* The friends to the abolition of the Slave Trade Ihould not allow the 

information contained in this article to efcape their notice. It would re¬ 

quire very little cxpence or induftry to introduce the fugar maple into 

England, where it would probably thrive as well as in America. T. 

7 this 
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this enterprifing traveller’s journey, and of the difeoveries Ire 

made, is referved for a large volume, to be published by fub- 

fcription, which we are happy to find announced, and we 

have no doubt that the author will meet with that reward 

from the public to which he is fo juftly entitled by his forti¬ 
tude and perfeverance. We cannot help obferving alfo, that 

great thanks are due to the African AfTociation, for their 

exertions to procure information refpeffing the continent of 

Africa, and thus to pave the way for the civilifation of its 

inhabitants. The Report printed the ufe of the mem¬ 

bers does great credit to the literary talents of Bryan Edwards, 

Efq. by whom it was drawn up. 

On the 22d of December 1795* Mr. Park took his de¬ 

parture from the houfe of his friend Dr. Laidley, at Pifania, 

on the banks of the river Gambia, and diredted his courfe 

eafterly for the kingdom of Woolli. lie was accompanied 

by two negro fervants, natives of the country, one of 

whom fpoke Englifh tolerably well, and ferved him as inter¬ 

preter; the other was a boy prefented to him by Dr. Laid¬ 

ley. He had alfo a horfe for himfelf, and two affes for his 

fervants. His baggage confided chiefly of provifions for two 
days, a fmall affbrtment of beads, amber and tobacco, for the 

purchafe of a frefh fupply as he proceeded : a few changes 

of linen and other neceffary apparel, an umbrella, a pocket 

fextant, a compafs, and a thermometer, together with two 
fowling-pieces, two pair of piftols, and fome other fmall 
articles. 

Mr. Park reached Medina, the capital of Woolli, on the 

third day, and was received by the fovereign or chief, named 

Jatta, with much kindnefs. This prince wifhed to per- 

fuade Mr. Park not to profecute his journey any farther, 

by pointing out the dangers and difficulties he would have 

to encounter; Tut finding his remonftrances had no effect, 

he furnifhed him with a guide to Bondon, and fuffiered him. 
to depart. 

Leaving Medina, Mr. Park proceeded onwards, and on 

9 the 
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21ft of December reached Fatteconda, the capital of 

the kingdom of Bc^dou. The king of this country was a 

Pagan, like that of Woolli: but he had adopted the Moor¬ 

ish name of Alm^mi, and feems alfo to have imbibed fome- 

what of the Moorifh difpofition; for though Mr. Park 

prelented to him his umbrella and Fome other articles, he 

compelled him to ftrip in his prefence and furrender his 

coat, which he Taid Are thould referve for his own wearing 

on great and public feftivals. In return, however, he gave 

our traveller five drachms (minkalliesj of gold duft, and 

loaded him with prbvifions. 

Departing from Fatteconda on the 23d of December, Mr. 

Park proceeded the two following days to a place called 

Joag in the kingdom of Kajaaga, a country bounded on the 

north by the Senegal river. The natives are called Sera- 

W oollies, and feem to be pure negroes. The appearance of 

a white man among them excited great curiofity. The king 

commanded that he ihould be brought before him ; and it 

was with fome difficulty that Mr. Park, who had been cau¬ 

tioned to avoid him, declined the interview, and got out of 

his dominions with the lofs of about one half of his goods 

and apparel. 

The name of this rapacious chief was Bacheri. He had 

recently fallen out with a neighbouring prince, thefovereign 

of KafTon, a country to the north-eaft; and it happened that 

the king of Kaffon’s nephew was in Bacheri’s capital, en¬ 

deavouring, but in vain, to effect a reconciliation at the 

time of Mr. Park’s arrival at Joag. This young man, finding 

that our traveller propofed proceeding to Kalfon, kindly of¬ 

fered to take him under his protection. They accordingly 

fet out together, and, after a journey of two days, eroded 

the river Senegal at Kayee, the frontier village of the king 

ol Kaffion’s dominions, near which that river ceafes to be 

navigable. From Kayee Mr. Park was led by his friendly 

conductor to Teefee, the place of his abQde, and the red- 

dence of the king’s brother Tigetee-Sego, an old man of a 

Vol.I. O venerable 
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venerable afpedt, but of a felfifh difpofition. He had never 

feen, he faid, but one white man before, and, on defcribing 

him, it was known to be Major Houghton. The circum- 

ftance of having a white man under his roof was highly 

gratifying to the vanity of Tigetee-Sego, on account of the 

great number of the natives who reforted to fee him. He 

therefore compelled our traveller to remain with him twelve 

days, and afterwards to take a journey of two days more to 

prefent hirnfelf to the king at his capital of Kooniakary, 

who detained him another fortnight, but in other refpe&s’ 

behaved to him with great kindnefs and hofpitality. Of this 

prince, whofe name was Demba Sego Jalla, Mr. Park re¬ 

ceived the fir ft certain account of Major Houghton’s death. 

Being permitted at length to leave the capital, Mr. Park 

profecuted his journey eaftward, and in five days arrived at 

Kemnoo, a large and populous town (fince deftroyed), at that 

time the metropolis of Kaarta. The fovereign, whofe name 

was Dayfi Koorabarri, received Mr. Park with great kind¬ 

nefs. Major Houghton was the only European he had ever 

before feen, and he had conceived the higheft idea of the 

fuperiority of the whites to the blacks in all poffible refpedfs. 

The language of the country feemed to Mr. Park to be a 

mixture of the Mandingo and Sera-Woollibut the pure 

Mandingo, in the attainment of which Mr. Park by this 

time had made confiderable proficiency, was very generally 

underftood, and with very little affiftance from his inter¬ 

preter he found no difficulty in conveying his own fenti- 

ments, and comprehending others. 

Having informed the king that he propofed going to Bam- 

bara in fearch of theJoliba river, which was believed to take 

its courfe through the centre of that extenfive kingdom, he 

was told that, the Bambarans being at that time in a ftate of 

warfare with the Kaartans, he could not without extreme 

perfonal danger venture into the Bambaran country. His 

only fafe route was a northerly courfe to Ludamar, a terri¬ 

tory of the Moors in alliance- with Manfong the king of 

Bambarsf; 
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Bambara; from whence, paffing as a traveller from the 

Moorifh country, he might venture, by a circuitous journey, 

to Bambara. To this advice being obliged to fubmit or 

give up all thoughts of profecuting his journey in fearch of 

the Niger, the king, as the laft proof of his kindnefs, fent 

eight horfemen to convey him in fafety to Jarra, the frontier 

town of the Moorsj where he arrived on the iBth of Fe¬ 

bruary 1796. In the courfe of his journey he palled through 

a village nOt far from Jarra* called Simbing, from whence 

Major Houghton wrote his laid difpatch with a pencil. 

The territories which our traveller had hitherto explored* 

being very generally clothed with native woods, prefented to 
' ’ 1 

the eye the appearance of great uniformity. In his progrefs 

eaftward the country rdfe into hills, and the foil varied to a 

eonliderable degree 3 but wherever the land was cleared, great 

natural fertility was obferved. Bondou in particular may 

literally be pronounced u a land flowing with milk and 

honey.” Both thefe articles, together with rice and Indian 

corn of two or three fpeci.es, were to be obtained at a fmall 

Cxpence. Of their honey, the Pagan natives make an in¬ 

toxicating liquor, much like the mead of Europe. The 

price of a fowl in Bondou was a button, or a fmall bit of am¬ 

ber 3 goat’s flefh and Mutton were proportionably Cheap; 

and for fix or eight amber beads Mr. Park might at any time 

have purchafed a bullock. The domeftic animals are nearly 

the fame as in Europe : the Guinea fowl and red partridge 

abound in the fields ; and the woods furnifh a fmall fpccies of 

antelope, of which the venifoii is highly and defervedly prized. 

Of the other wild animals in the Maiidingo countries the 

Moft common are, the hyaena, the panther, and the ele¬ 

phant. But the natives of Africa have not yet acquired the 

art of taming the lalHmeritioned animal* notwithstanding 

bis flrength and docility, fo as to render him Serviceable to 

man; and when Mr. Park told fome of them that this was 

actually done in the countries of the Eaft, his auditors 

laughed, and exclaimed, Tobaubo fonnio !*’ A white man’s 

,0 % be 1 
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lie ! —The negroes frequently find means to deftrov the wild 

elephant with fire-arms; they hunt it principally for the 

lake of its teeth, which they transfer in barter to thofe who* 

fell them again to the Europeans. 

The paftures of Bondou furnifh an excellent breed of 

horfes, but the ufual beaft of burthen in all the negro terri- 

tories is the afs. The application of animal labour to the.: 

purpofe of agriculture is wholly unknown. The chief im¬ 

plement ufed in hufbandry is the hoe, which varies in form 

in different difrridfs ; and the labour is univerfally performed 

by flaves. Belides the grains proper to tropical climates, 

the Martdingoes cultivate in confiderable quantities ground¬ 

nuts, yams, and pompions. They likewiie raife cotton and. 

indigo, and have fufficient Ikill to convert thefe ma¬ 

terials into tolerably fine cloth of a rich blue colour: and 

they make good foap from a mixture of ground-nuts and a 

ley of wood-allies. 

The town of Jarra, at which Mr. Park had now arrived,, 

is fituated in the kingdom of Ludamar, a Moorifh country,, 

of which it is not known that any account has ever been 

given in any of the languages of Europe. The town itfelf is- 

extensive, and the houfes are built of clay and ftone inter- 

mixed; but the major part of the inhabitants* are negroes 

from the borders of the Southern States, who prefer a pre¬ 

carious protection under the Moors, which they purchafe by 

a tribute, to being continually expofed to their predatory 

hofrilities. 

During his fray at Jarra, Mr. Park refided at the houfe of a. 

Slatee trader, named Daman, who was known to Dr. Laidley. 

By him Mr. Park was informed that he could proceed no 

farther on his way to Bambara, without leave from Ali, the 

Moorifh chief or king of the country, who was then en¬ 

camped at a place called Benowm ; and that it was ab- 

folutely neceffary that a prefent fliould accompany the appli¬ 

cation by which permiffion was to be obtained. Mr. Park 

therefore purchafed live garments of country cloth, by the 

fale 
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fale of one of his fowling-pieces. Daman undertook to 

negotiate the bufinels, and at the end of a fortnight permif- 

fion arrived from Benowm. 

This permiffion was brought by one of Air’s own haves, 

who fa id he was ordered to ferve Mr, Park as a guide to 

Bambara; and on the 2,7th of February he took Ills depar¬ 

ture from Jarra, accompanied by this have, his own faithful 

boy, and a negro belonging to Daman; the interpreter re- 

fufing to proceed any farther. 

On the third day after his departure from Jarra they 

reached a large town called Deena; on entering which Mr. 

Park was Surrounded by many of the Moorifh inhabitants, 

who haraffed him with {bouts of infult, fpit in his face, and 

feized his baggage, which they robbed of what things they 

fancied. He got refuge, at length, in the houfe of a negro 5 

and after experiencing much difficulty in perfuading his at¬ 

tendants to proceed any farther, he fet out on the fecond day 

for Sampaka. Here he procured lodging at the houfe of a 

negro, who underftood the art of making gunpowder. The 

nitre was obtained in conliderabie quantities from the fwamps 

or ponds, which are filled in the rainy feafon, and to which 

the cattle refort in the heat of the day for coolnefs. As the 

water of thefe ponds is {lowly exhaled by the fun, the nitre 

appears in a white efflorefcence on the mud, and is carefully 

fcrapcd off in the form of fmall cryftals. Sulphur is pur- 

chafed of the Moors, and the feveral ingredients are blended 

together in fuch proportions as experience has {hewn will 

anfwer the purpofe ; though the powder thus made is far 

inferior to that of Europe. 

On the morning of the 7 th of March, Mr. Park had 

reached a fmall village called Sami, within two days journey 

of Goomba, the frontier town of Bambara; and was ref mg 

himfelf in the hut of a friendly negro, pleafed with the hopes 

of being foon out ot danger, when he was alaimed by the , 

arrival of two Moors, who announced that they came by 

order of All to convey him to the camp at Benowm. They 

O -] $dded. 
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added, that, if he confented to go with them peaceably, he* 

had nothing to fear : but that, if he refufed, they had orders 

to carry him by force. 

Finding entreaty and refiftance equally fruitlefs, for the 

jneffengers were joined by others, all of them armed, our 

traveller, guarded by the Moors, and accompanied by the 

negro boy (Daman’s negro having made his efcape on feeing 

the Moors, and the Have fent by Ali having previoufly left 

him on the road), fet out on the evening of the fame day 

for the camp at Benowm, which after a di ft retting journey 

they approached on the 12th. It prefented to the eye a 

multitude of dirty-looking tents, fcattered without order 

over a large fpace of ground ; and among the tents were feeii 

herds of camels, bullocks, and goats. 

The arrival at the camp of a white man was no fcpner 

made known, than all the people who were drawing water 

at the wells threw down their buckets, thofe in the tents 

mounted their horfes, and men, women and' children came 

running or galloping towards him. He foon found himfelf 

furrounded with fuch crowds that he could fcarcely walk 

one pulled off his clothes—another took off his hat—a third 

flopped him to examine his wajftcoat buttons—and a fourth 

called out “ La ilia ill Allahi, Mahomed rafowl Allahi * • 

and fignified in a threatening manner that he muft repeat 

thefe words. lie at length reached the tent of the king, 

whom he found fitting upon a black leather cufhion, clip¬ 

ping a few hairs from hk upper lip, while a female attendant 

held up a looking-glafs before him; there were many other 

females in the tent. The king appeared to be an old man 

of -the Arab caft, with a long white beard. He had a fullen 

and indignant afpeft, and looking at our traveller with at¬ 

tention, enquired of the Moors if he could [peak Arabic 5 

but being anfwered in the negative, he appeared much fur- 

prifed, ana continued filent. 

* “ There is no god but God, and Mahomet is-his prophet.” 

The 
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The furroundmg attendants, and particularly the ladies, 

were far more curious and inquifitive. They afked a thou- 

fand queftions, infpe&ed every part of Mr. Park’s apparel, 

fearched his pockets, and obliged him to unbutton his waift- 

coat and difplay the whitenefs of his fkin, &c. They even 

counted his toes and fingers, as if they doubted whether he 

was in truth a human being. When the curiofity of the 

ladies was in fome meafure fatisfied, he was conduced to 

the tent of Ali’s chief Have; into which however he was not 

permitted to enter,.nor allowed to touch any thing belonging 

to it. He requefted fomething to e^t, and fome boiled corn 

with fait and water was at length fent him in a wooden 

bowl; and a mat was fpread out on the fand before the tent, 

on which he paffed the night, furrounded by the curious 

multitude. A hut was afterwards erected, in which he was 

confined and ftri&ly guarded. 

Some time after a ludicrous circumftance took place, 

which would not deferve attention did it not tend to throw 

fome light on the national manners of the people among 

whom our traveller refided. Hearing one morning the found 

of drums, Mr, Park was informed that the noife was occa- 

ftoned by the celebration of a wedding in one of the neigh¬ 

bouring tents. Soon after an old woman entered his hut 

with a bowl in her hand, and fignified that fhe had brought 

him a prfent from the bride. Before he could recover from 

the furprife occafioned by this mefftige, the woman dif- 

charged "the contents of the bowl full in his face. Mr. 

Park finding that it was the fame fort of holy water as that 

with which the prieft among the Hottentots is Paid to be-? 

fprinkle a new-married couple, he began to fufpedt that the 

old lady was actuated by mifehief or malice : but fhe o-ave 

him ferioufly to underhand that it was a nuptial benediction 

from the bride’s own perf071, and which, on fuch occafions, 

is always received by the young unmarried Moors as a mark 

pf diftinguiftied favour, 

The Moorifh ladies feemed indeed to commiferate his 

94 condition, 
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condition, and one of them once privately fent him a fmall 

fupply of meal and milk; but their kindnefs extended no 

farther. If they pitied hisdtuation, it is probable that they 

oared not adminider to his wants; and his diflrefs at length 

became almod miurmountable. He was allowed a fingle 

meal of koujcous, a preparati on of boiled corn, once in twenty- 

four hours. All his effe&s were taken from him, and he 

was not even indulged with a change of linen out of the 

few diirts he had brought in his portmanteau ; oppreffed at 

the fame time with a burning fever, his dtuation was truly 

deplorable. “ In this condition, from fun-rife to fun-fet,” 

fays he, was I obliged to fuller with an unruffled counte¬ 

nance the infults of the rudeft favages on earth. 

In eight or ten weeks, however, circumlfances occurred, 

which, contrary to their firft appearance, changed our 

traveller’s fituation for the better, and in the end produced 

his delu e-ance. In the w’ar which prevailed between the 

kings of Bambara and Kaarta, the Moors at-firft took no 

adtive part; but Ali having afterwards engaged to fend geo 

horfe to the abidance of the fugitive Kaartans, he' became 

panic-ftruck at the approach of the king of Bambara towards 

Ben ,wm : broke up his camp, and fixed his tent in a country 

to the north. Mr. Park was compelled to follow him, and, 

after a month’s confinement at the new camp, was led by 

Ah to Jarra. At this place he had the mortification to fee 

the poor boy who bad attended him from the Gambia taken 

from him, by Ali’s command, for the avowed purpofe of 

being fold into flavery. After this cruel circumftance, and 

the certain information which he received from Ali’s own 

fon (a youth of ten years of age, who had conceived fome- 

thing like frienddiip for Park, or pity for his misfortunes), 

that it was in contemplation to deprive Park himfejf of his 

life, or put out his eyes, he determined rather to rifle perifii- 

ing in the woods, of hunger, or by the fury of the wild beads, 

than to remain any longer with a horde of faithlefs bar¬ 

barians, whofe tendered mercies were cruelty, and from 

whole 
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whole caprice qr fanaticifm he wasw-in hourly danger of 

definition. 

On the morning of the iff of July 1796, Mr, Park was fo 

fortunate as to break the bonds of his captivity. He had 

contrived to procure at his departure his own horfe, laddie 

and bridle; a few articles of apparel, and alfo his pocket 

compafs. This la ft he had concealed in the fand during his 

confinement. He rode forwards the whole of the firft day 

without hopping. I felt/’’ faid he, “ like one recovered 

from ficknefs ; I breathed freer; I found unufual lightnefs 

in my limbs. Even the defert looked pleafant; and I dreaded 

nothing but falling in with fome wandering parties of Moors, 

who might convey me back to the land of thieves and mur¬ 

derers, from which I had juft, efcaped.” 

The firft emotions of his mind fubfiding however into 

fober reflection, he foon-found his condition to be very de¬ 

plorable. His horfe grew tired, and he experienced the 

torments of thirft raging beyond defcription. Whenever he 

came to a tree, he climbed it in hopes of difcovering a water- 

ing-place, but in vain; he chewed the leaves, but found they 

were all bitter, and afforded no relief. In a vaft wildernefs 

of the African continent, without an attendant, or guide, with¬ 

out food and water, or the profped of procuring any; in a 

country where the lion and panther prowling for their prey 

are id’s to be apprehended than man, what fituation could 

be more forlorn and dreadful ? He proceeded onwards, 

however, direding his route nearly eaft-fouth-eaft, in the 

view of reaching by the (liorteft courfe poffible a cl ift rid. that 

might afford him fhelter. A heavy rain about midnight 

enabled him to quench his burning thirft, by fpreading his 

clothes on the ground and fucking the moifture out of them ; 

and a muddy pool, which he found foon after, yielded relief 

to his horfe. The reft of the night, and nearly the whole of 

• the enfuing day, neither water nor food was to be found : 

and he muff inevitably have periflied, had he not fortunately 

towards evening, lighted upon a few fcattered huts of fome 

Foul ah 
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Foulah fhepherds. Perceiving an aged negro woman among 

tbofe who gazed at him with great earneftnefs, he tendered 

her his pocket handkerchief, and requeued in exchange a 

little com to eat. She gave him a kind anfwer, invited him 

to her hut, and immediately produced a large wooden bowl 

pf koufcous ready prepared. She procured likewife fome corn 

and water for the horfe *. Thofe only who have fuffered 

limilar mifery can judge of his fenftbility at this unexpected 

deliverance. But as the village belonged to the Moors, our 

traveller had only a fhort time to reft. As he approached 

the territories of the negroes, however, his apprehenlions 

jdiminifhed, and his condition improved. 

Procuring precarious fupport in this manner from the 

charity of the moft wretched of human beings, Mr. Park 

wandered for the fpace of fifteen days, ftill however pro¬ 

ceeding onwards in the accompliftiment of his million. At 

length, in the morning of the ftxteenth day, having been 

joined by fome Man din go negroes, who were travelling to 

Sego, he had the inexprellible fatisfadtion to behold the great 

objedt of his wifhes—the long-fought majeftic Niger glitter— 

sng to the morning fun, as broad as tfre Thames at Weft-* 

* If is worthy of remark, and highly to the credit of the fema'e fex, 

that Mr. Park leems invariably to have met with compafiion and relief 

from women. This perfectly accords with the account given by another 

enrerpriimg traveller, Mr. Ledyard, who exprtffes himfelf as follows : 

“ I have always remarked that women in all countries are civil, obliging, 

tender and humane ; that they are ever inclined to be gay and cheerful, 

timorous and modeit; and that they do not hefitate, like men, to perform 

a generous adtiori. In wandering over the barren plains of inhofpitablq 

Denmark ; through hone]} Sweden y and frozen Laplanrude and churlijh 

Finland, unprincipled Rujjia, and the wide-fpread regions of the ’wandering 

'Tartart if hungry, dry, cold, wet or Tick, the women have ever been 

friendly tome, and uniformly fo: and to add to this virtue, foworthy the 

appellation of benevolence, thefe adlions have been performed in fo free 

and fo kind a manner, that if I was dry I drank the fweeteft draught, and 

if hungry I ate the coarfe morfel with a double relifh.’’ Edit. 

$ninftera 
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pnnfter, and flowing majeftically but flowly from weft to 

eaft, through the middle of a very extenfive town, which his 

fellow-travellers told him was Sego, the capital of the great 

kingdom of Bambara. His emotions at this fight were ex- 

quiflte, and it were unjuft not to give them in our traveller’s 

own words: u I haftened,” fays he, “ to the brink of the 

river, and, having drank of the water, lifted up my fervent 

thanks in prayer to the Great Ruler of all things, for having 

thus far crowned my endeavours with fucceis.” — Unhappily, 

he had yet to fuftain many fevere and bitter trials of his pa¬ 

tience and fortitude, 

Information of a conftderable river flowing through the 

centre of Africa, between the latitudes of 150 and ao° north, 

had been received at very early periods from different 

quarters. At one time it was believed to be a part of the 

Senegal. The Gambia had the fame honour afcribed to it 

at another. But fufflcient proof was afterwards obtained that 

neither of thefe rivers was the Niger, and further enquiries 

confirmed the ancient accounts of a ftream that was not only 

of greater magnitude than either the Senegal or the Gambia, 

but which flowed in a contrary direction; running not to the. 

weftward into the Atlantic, but from weft to eaft, to regions 

unknown. The Moors defcribed it by the name of Nil il 

Aheed, or the River of Slaves: the negroes bellowed on it 

the appellation of Joliba, or the Great Waters. 

Some doubt however ftill remained. It was urged that 

the Moors might poflibly fpeak of one river, and the negroes 

of another; and the account of its dire&ion towards the 

eaft was received by our ableft geographers with much dif¬ 

ficulty and hefitation. On both thefe points Mr. Park's 

teftimony is clear and decifive; the Moors, in his hearing, 

uniformly called it Nil il Abeed ; the inhabitants of Sego, 

the Joliba; and that it flowed from weft to eaft, he had 

■ocular demonftration in a long and perilous ambulation of 

feme hundred miles, which he afterwards made on its banks, 

‘fhns therefore is all further queftion obviated concerning 

the 
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the exigence and direction of this great river; but its te#-^ 

mination ft ill continues unknown. 

[To be concluded in the next Number.] 

XVI. Analyfs of the Emerald of Peru. By M. Vauq.ue- 

lin. From the Annales de Chimie, Vol. XXFI. 

Several celebrated chemifts have already analyfed the 

emerald ; but, as I am convinced that fcience is promoted 

and individuals inftruhled by repeating the labours of thofe 

who have preceded us, I have again fubjehted this foffil to a 

chemical analyfis. Klaproth, one of the moft accurate ana- 

lyfers of modern times, found in the emerald of Peru filiceous 

earth 66.25, alumine 31.25, oxyde of iron 0.50. It will he 

feen in the courfe of this fhort memoir, that the refult of my 

labour differs from that of the Pruffian chemift, not only in 

the proportion of the conftituent principles, but in their 

number, and the nature of fome of them 

Exp. I. This (lone, broken into fmall fragments, and ex- 

pofed to a ftrong heat, loft a part of its beautiful green co¬ 

lour, and retained only a light {hade of it. In many places of 

it there were cracks ; and it loll of its weight 0.02 grains. 

Exp. II. Two hundred parts of this foffil, which anfwered 

to 200 grains, poid de marc (eight ounces to the pound), or 

10.615 grammes, were melted for an hour in a filver cru¬ 

cible with 600 parts of cauftic potafh. The matter had then 

a greenifh yellow colour. This folution, when evaporated 

to a quarter of its 'bulk, was converted into a green jelly, 

the fhade of which was much weakened by defecation. 

The refidue was diluted in a large quantity of water ; and 

it was obferved, that the fir ft portions of this liquid, poured ■ 

* According to the firft analvf.s of the err erald, the refults of which I 

prefented to the National Inftstute, I found in it fiiiccous earth, a'.umii e, 

lime, and the oxyde of chrome \ but fince that epoch, having difcoveied a 

new earth in the beryl, or aigue marine, I repeated my analyfis, under this 

new point of view, and I found alfo that particular earth, as will be fee a 

in the courfe of this memoir. 

6 upoq 
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ttpoh the fubftance, made it a flume a bright and very agree¬ 

able o-reen colour, ft he folution of the fait had alio the lame 

fhade, but weaker. There remained a white Infipid fub- 

ftance, full of grains, which was infoluble in water, and had 

all the properties oi filiceous earth, ft weighed 129 parts, 

after having been expofed to a red heat. 

Exp, ill. To the liquor of the fecond experiment, from 

which the filiceous earth had been feparated, I added cauftic 

potafh, more than neceflary for faturation, and then boiled 

it for fome time. The greater part of the matter precipi¬ 

tated was at fir ft re-diflolved; but there remained a certain 

quantity which obftinately refilled folution. The folution 

having been filtered, the infoluble matter, which, when waffl¬ 

ed and dried, weighed feven parts, was collected on the filter. 

This matter had a light lilac colour, which became green 

by the heat of the blow-pipe. When melted with borax and 

the fufible fait of urine, it gave them a fuperb green colour, 

perfectly like that of the emerald. This property of thus 

giving a green colour to borax and microcofmic fait, made 

me abandon the idea I had firft conceived, that this matter 

might be the oxyde of nickel; ftnce.the oxvde of that metal, 

though green, communicates to borax a hyacinth colour. As 

this colour had a perfedt refemblance to that which I ob¬ 

tained from the oxyde of the metal * contained in the red lead 

of Siberia, I directed my experiments with a view to efta- 

blifh that refemblance. I therefore took this colouring mat¬ 

ter, drawn from the emerald, and boiled it to drynefs with 

concentrated nitric acid. I then poured upon the reftdue 

cauftic potafh, and obtained a folution of an orange-yellow 

colour; which when mixed with a lolution of the nitrate of 

lead immediately produced the red lead of Siberia, and gave, 

with the nitrate of mercury, a precipitate of a vermilion red 

colour, abfolutely in the lame manner as does the acid of the1 

red lead. 

Vauqudin’s account of this new metal, called Chrome, Jfvill be given 

ia our next number. Euit. 
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Thefe experiments, though not numerous, are fufficient id 

prove, that the colouring matter of the emerald of Peru is 

not iron, as announced by Klaproth, but that it is, on the 

other hand, the oxyde of the new metal which I difcovered 

in the red lead of Siberia. One thing, however, which ought 
f i 

to furprife thofe acquainted with the fagacity and accuracy 

which thechemift of Berlin fheWs in his labours, and which 

have gained him fo high reputation, is, that he did hot ob- 

ferve this fubftance, fo eatily to be diftinguifhed by a great 

number of charadferiling marks, entirely different from thofe 

exhibited by other minerals. I {hall now proceed to other 

principles of the emerald. 

Exp. IV. The reader will recollect that the liquor of the 

fecond experiment, deprived of its filiceous earth, was pre¬ 

cipitated by cauftic potafh, and that the precipitate was, in 

great part, re-diffolved by an exeefs of this alkali. This 

iblution was then fuperfaturated with the muriatic acid, and 

carbonate of potafh ufed in commerce was poured over it. 

This produced a very abundant precipitate, which, being 

wafhed, and expofed tci a red heat in a filver crucible, weigh¬ 

ed fifty-four parts. 

Thefe fifty-four parts were diffolved in the fulphuric acid ; 

and the folution, by the addition of a little potafli at intervals, 

gave, by feveral fucceffive cryftallifations, 149 parts of alum 

cryfiallifed in o&aedra, among which there-were eight or 

nine parts of the fulphate of lime; but as thefe 140 parts of 

alum contained only about twenty-fix parts of pure alumine, 

and as the mother-water, the tafte of which was exceedingly 

faccharine, gave no more alum by the addition of a new 

quantity of potafh, I diluted it in water, and mixed with it 

a iblution of the carbonate of ammoniac, until there was an 

exeefs. I fhook this mixture from time to time, for feveral 

hours ; at the end of which the greater part of the precipi¬ 

tate, which had been at firfl formed, was diffolved. 

I then filtered the liquor, and collebted on the paper the un- 

diflblved matter, which, when wafhed and dried, weighed! 

two 
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two parts, and exhibited all the properties of alumine. The 

liquor, being expofed to the a£tion of fire, depofited, fome 

moments after, a white infipid duff, full of grains, which 

diffolved with an effervefcence in acids. Being colle&ed with 

care, wafhed, and made red-hot, it weighed twenty-fix parts. 

This fubftance, fubje£ted to different tefts, exhibited all the 

chara&erifing marks of that earth which I found in the be¬ 

ryl ; the properties of which I explained at large in a me¬ 

moir inferted in the preceding number of the Annales, and 

which has obtained the name of Glucine, 

It appears from the experiments announced in the courfe 

of this analyfis, that ioo parts of the emerald of Peru con- 

fill of ’ 

iff, Siliceous earth - 64.60 
2d, Alumine - 14.00 
3d, The particular earth, or glucine 13.00 
4th, Lime 2-5 6 
5th, The oxyde of chrome .3-.5° 
6th, Moifture, or other volatile matter 2.00 

' '-r 

99.66 

It appears then, by the refuft of this analyfis, that there is a; 

Very great difference between the proportion, the number/ 

and the nature of the principles which conffitute the eme¬ 

rald, and thofe found by Klaproth; fince, according to him, 

it is compofed of only 66.25 °f filiceous earth, 31.25 alu¬ 

mine, and 0.50 of the oxyde of iron. There are in this hone 

then three fubftances not obferved by the above chemift, viz^ 

glucine, the oxyde of chrome, and lime; while the oxyde of 

iron, which he announces, does not exifi: in it. 

It follows therefore from this refult, that the emerald and 

the beryl are two ftones perfectly fimilar, and compofed of 

the fame principles, the colouring matter excepted; and 

tnineralogy had already got the ftart of chemiffry by bring- 

7 ing; 
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mg together thefe two foflils,'and making them only dti€ 

fpecies *. 

XVII. Curfory View of fame ofthi late Difc'overies in Science, 

[Continued from the laft Number, p. 65.] 

Meteorology^ 

Meteorology, which depends only on an immenfe 

number of obfervatians, has, however, been exalted into a 

faience. It affords general refults of great importance; a 

collection of which has been made by Cotte. By thefe it ap¬ 

pears that the barometer varies very little under the equator. 

Its variation becomes greater in proportion as it approaches 

the poles. It feema to experience a diurnal and an annual 

variation. 

Diurnal variation.—-Between the hours of ten and two, 

both of the day and the night, the rifings and fallings of the 

mercury are the leaf!. The contrary takes place between9 

the hours ol fix and ten of the morning and eveninor. This 

feems to depend on the fun and the moon paffing the zenith. 

Annual variation.—The ofcillations are lefs in fummer, 

greater in winter, and very great at the equinoxes. This 

feems to depend, like the tides and the winds, on the fame 

action of the fun and the moon. 

Thermometers.—The mean degrees of heat are a] me ft the 

fame in all latitudes. Kirwan has given a table for calcu¬ 

lating the mean degrees of heat in different latitudes. 

Rams are more frequent in winter than- in fummer; more 

abundant in fummer than in winter. Mean quantity’of rain 

at Paris twenty-two inches. The evaporation generally ex¬ 

ceeds the rain at Paris. The mean evaporation is thirty- 

three inches. 

Aurora borealis is more frequent about the time of the 

equinoxes than at any other feafoil. This phenomenon u 

* See Abbe Rauy on Cryftallifaden. 

almofl; 
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almoft continual in winter in the polar regions. For fome 

years paft it feems in our climates to have become lefs 

frequent. > 

Lunar period of nineteen years .—It appears that the gene¬ 

ral temperature of a year returns the fame every nineteen 

years,, an epoch when the phajes and pofition of the moon, 

in regard to the earth, are alfo the fame. From the above 

pefiod, therefore, we may predict, very nearly, the tempera¬ 

ture of any given year. This method is praclifed by the 

makers of almanacks5 and their predidfions, to a certain de- 

^gree, may be depended on. This mode of calculation is well 

known alfo to merchants who fpeculate in the price of pro- 

vifions. 

Maurice at Geneva makes meteorological obfervations of 

the utmoft importance, becaufe he has thermometers placed 

at different heights above the furface of the earth, as Picfet 

had formerly, and others at the depth of four feet below it. 

He gives an account, therefore, of the evaporation of the 

earth, electricity, humidity, 8cc. His cbfervations appear 

every month in an excellent colledtion, publilhed by the 

brothers Pidlet, under the title of Bibliotheque Britannique. 

It appears that the thermometer, which is four feet below the 

earth, hands generally between 90 and io° Reaum. (520 and 

54° Fahr.) and that it experiences very little variation. 

Zoology-.—Great attention has been paid to the natural 

hiftory of animals. Cuvier has publilhed a number of me¬ 

moirs on zoology, and fome have been publilhed alfo by 

Geoflroy. Daubenton propofes to divide the animal king¬ 

dom into eight claffes:—iff, viviparous quadrupeds, of 

which he reckons 415 ; ad, cetaceous animals 15; 3d, birds 

2,4245 all thefe animals have two ventricles in the heart s 

4th, oviparous quadrupeds, of which he reckons 113 ; 5th, 

ferpents 1735 6th, fifhes 8665 all thefe animals have only 

one ventricle in the heart, and their blood is almoft cold •: 

yth, infedts, of which he reckons 15,0005 their heart is of 

\ ol. L p different 
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different'forms ; their blood is white; they have trachese, 

$nd breathe by ftigmata : 8th, worms, of which he reckons 

i, 159 ; their heart is of different forms, their blood is white, 

and they have no apparent entrance for the air. 

Cuvier and Geoffroy have made feveral interefting re¬ 

fear ches in regard to that clafs of animals called mammalia. 

The former, in a memoir on the rhinoceros, has proved that 

the two kinds known by Camper, viz. that of Ada and that 

of Africa, may have one, two, or three horns. The horns, 

therefore, cannot be a chara&erifing mark to diftinguifh 

them. The diftinguiffiing mark, however, of the African 

rhinoceros is, that it has only twenty-eight dentes molares, 

while that of Alia has twenty-eight molares and fix incifore$. 

He*is of opinion alio, that there are at leaf! two other fpe- 

eies in exigence, and perhaps a third. 

Camper has proved alfo, that the African elephant is dif¬ 

ferent from that of Alia, The teeth of the latter are com- 

pofed of tranfverfal zones, and thofe of the African elephant 

reprefent on their furface a kind of trefoils or lozenges. It 

appears,, that bcfides thefe two fpecies there exift two others, 

and perhaps three. Swediaur fays, that the greater part of 

the elephants’ tulks uled in commerce are collected in the 

immenfe paftures of Africa, where thefe animals1 feed, and 

that the negroes fet fire to the meadows in order to difcover 
them. 

' Audibert propofes to give a hiftory of apes. He has al¬ 

ready pub billed one number, containing fix coloured plates, 
folio fize. * 

Buds. Te \ aidant has already publilhed a part of his 

Natural Hijlory of the Birds of Africa, confiding of five num¬ 

bers, each containing fix coloured plates, in folio and quarto. 

He has announced that the whole work will contain 6oo 

plates. An edition in twelves, with fome plates, will ap¬ 

pear alfo. I he two firft volumes will be publifhed without 

delay. .He propofes to give a complete hiftory of birds. 

‘ Fifbes. 

5 
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¥,Jb es*—Bloch has publifhed the laft fix volumes of his 

beautiful work on fifties. They contain, like the former fix, 

216 plates, on feveral of which are reprefented from two to 

three fubjebts. He has been obliged to make feveral new 

genera. This is one of the moft beautiful works that ever 

appeared on ichthyology. 

Lacepede is preparing a large work on the fame fubjebL 

He has (hewn that the anableps, a fifh hitherto believed to 

have had four eyes, has in reality only two ; but each of its 

eyes has two corneae, two cavities for the aqueous humour, 

two irides, two pupils, but only one cryftalline humour*. 

Different naturalifts have publifhed feparate memoirs on 

fome particular kinds of fifh, and their different parts. 

Herbft has publifhed at Berlin a very beautiful work on 

crabs, with coloured plates. 

Infetls.—This part of natural hiftory is become almoft as 

immenfe as botany. Brogniard continues his fuperb collec¬ 

tion of the butterflies of Europe. Fabricius has given a new 

edition of his Entomologia Syjiematica, itmendata et auPta. 

Latreille has publifhed his Genera of Infers, amd D’Anthoine 

has publifhed an excellent memoir on the cynips (gall infebt) 

of the oak. Bofc has defcribed fome other fpecies of the 

cynips, and Luce has defcribed a phofphorefcent beetle, 

found near De Grafle. 

Panzer is now publifhing a work on the infebts of Ger¬ 

many, entitled Fauna InfeBorum Germanise, printed at Nu¬ 

remberg. He has publifhed alfo a hiftory of the infebfs of 

America. Raeufchel has printed a work at Leipfic, entitled 

Nomenclator Fntomologicus emendatus. Hedwig has given a 

new edition of the Fauna fifens %InfeBa, by Roffi; in which 

are defcribed the infebts found in the neighbourhood of Flo¬ 

rence and Pifa. Martin has publifhed the Infebts of Eng¬ 

land. This work, like that on fhells, is executed in a maf- 

terly manner. 

Polypiers.—There are certain fubftances which are neither 

animals nor vegetables, called polypiers ^ fuch as coral, coral- 

P % lines. 
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lines, madrepores, &c. Girod Chantram has carefully ex¬ 

amined fome of thefe fubftances, which had hitherto been 

clafled among the cryptogamia kind of plants : fuch as the 

byjfus, conferva, ulva, tremella, &c.; and obferved, that 

the greater part of them are compofed of tubes or veflels, in 

which beings that appear to be animated circulate. He 

even diftinguifhed in one fpecies of conferva a real volvox, 

which had fome fimilarity to the rotator of Gmelin. 

Thefe fuppofed plants, by a chemical analyhs, give the 

fame refults as animal fubftances. He therefore concludes 

that they are not plants, but fpecies of polypiers, formed, like 

coral, by fmall animals. Of thefe polypiers he diftinguifhes 

tvro kinds; fome without tubes, and fome which have tubes. 

We {hall then have three orders of polypiers:—iff. The 

calcareous, fuch as corals and madrepores; the fubftance. of 

which is hal'd and calcareous:—2d, Corallines, the fubftance 

of which is foft and flexible, like fponge :—3d, The conferva?, 

the fubftance of which is abfolutely herbaceous. It is to be 

wifhed that naturalifts would pay attention to the ftudy of 

the infects which conftrudt thefe different kinds of polypiersy 

as they are ftill unknown. 

{To he continued»] 

XVIII. BlographicalMemoirs of Peter Bayen. By M. LASSUS, 

Secretary to the Clafs of the Phyjical Sciences in the French 

Nat. Infiitute. From the Annales de Chimie, Vol. XXVI. 

jPETER BAYEN, member of the National Inftitute in the 

feflion of chemiftry, was born at Chalons in the department 

of la Marne, in the year 1725. His parents, obferving that 

he had a happy difpofition for learning, took the earlieft op¬ 

portunity to improve it, by fending him to the college of 

Troyes, where he ftudied the Latin language with the beft 

fuccefs. Having terminated the courfe of his ftudies at 

that place, he turned his attention to natural philofophy, 

and, after acquiring the firft principles of chemiftry,. foon 

became 
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became fenfible that, to make any real progrefs in that fcience, 

the founded judgment muft be guided by a particular kind 

of knowledge not fupplied by nature,, and which can be ob¬ 

tained only by long and affiduous labour. 

With a tolerable flock of knowledge, and a defire to ob¬ 

tain more, Bayen repaired to Paris, where he refided with 

an eminent apothecary, a friend of the celebrated Charras* 

The intelligence and happy difpofitions of the pupil could 

not efcape the penetration of the mafter, who, finding in 

this young man, fond of fcience, a character and tafte fimi- 

lar to his own, treated him as his friend rather than a pupil, 

and procured him every means of inftrudtion, by entrufling 

him with the management of his laboratory. His hopes 

were not difappointed : Bayen applied for feveral years to 

all the labours of pharmacy, and acquired fo much (kill in 

this art, that, before he had attained to the age of thirty, he 

was appointed chief apothecary to the army in Germany 

during the war of feven years. The duties of this office he 

difcharged with a fuccefs worthy of the confidence which 

had been repofed in him; and he fought no other recoin- 

penfe for the fatigues he underwent, than the fatisfadtion of 

being ufeful in the hofpitals. 

After the peace he returned to Paris. At that period 

government was defirous of executing a plan it had been 

long meditating, which was, to caufe an analyfis to be made 

of all the mineral waters common in France. Rouelle, be¬ 

ing appointed to make choice of the chemifts capable of dis¬ 

charging that ta(k, pointed out Bayen and Venel. They at 

firft carried on their labours in conjunction, and publifhed 

the refult of their obfervations; but as an enterprife of this 

nature, to be completed, would require feveral years, and as 

particular circumfiances obliged Venel to difcontinue it, the 

whole devolved upon Bayen, who applied himfelf to it with 

the utmofl affiduity. 

He fucceffively publifhed various works, which contained 

much more extenfive information refpedting thefe mineral 

P 3 waters 
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waters than had ever been before known. The waters which 

he in particular analyfed were thofe of Barreges, Bagneres, 

and Luchon. The analyfis of the latter is a model of corredt- 

nefs which ought to be followed in works of this nature, 

and to which nothing could be added. This work, written 

in a very methodical manner, while it inftru&s the chemift 

and the phyfician, may be ufefnl alfo to the naturalift and the 

philofopher, and even to the man of letters, by the interefl 

which the author gives to a fubjedl that appears to be little, 

fufceptible of it, and the variety of the details-which it con¬ 

tains, It is to be wifhed that this grand enterprife, begun 

by Bayen and Venel, had been continued ; but the funds fet 

apart for the execution of it having been applied to other 

objects, it was at laft dropped; and the knowledge refpedling 

the mineral waters of France is flill imperfect. 

Bayen, in the courfe of his travels through the Pyrenees,, 

had fiudied natural hiftory, and been convinced of the necef- 

fity of analyfing bodies, in order to acquire a knowledge of 

the fubftances which compofe them. He therefore coiledfed 

fpecimens of thofe minerals which feemed to be moil de¬ 

fer ving of particular attention; and thefe fpecimens in his 

hands became valuable materials for the ingenious analyfis 

which he made of them, and in which he was employed for 

twelve years. To this immenfe labour the public is in-? 

debted for Bayen’s different memoirs on marble, Terpentines, 

porphyry, ophites, granites, jafper, argillaceous fchifts, and 

the fparry ore of iron, which he prefen’ted to the Academy 

pf Sciences, and which that body caufed to be inferted among 

thofe of the foreign literati. 

Stahl, the oracle of chemiftry, having maintained that one 

of the efiential principles in nature is pure fire, or the mat¬ 

ter which produces fire in combuftible bodies, gave to this 

element thus combined the particular name of pblogiflon, or 

the inflammable prmciple. Bayen, who in Kll his operations 

fought only for truth, and would not be convinced without 

evident proofs, becaufe the habit of experience had rendered 

him miftruftful, began to doubt of the exiftence of phlogif- 

torn 
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ton. He at firft communicated his doubts to fome friends, 

and then to the celebrated Macquer, who did not approve 

of them. The opinion of that learned man did not how¬ 

ever difcourage him 5 and he continued his reiearcnes. It 

was chiefly by examining precipitates of mercury that Bayen 

convinced himfelf fully of the falfity of Stahl’s dodtrine, and 

that he acquired a proof that every thing called metallic oxyde 

is indebted for the excefs of its weight, its colour, and its 

ftate, only to the abforption of one of the conftituent parts 

of the atmofpheric air. With apparatus, which he invented, 

he made experiments fo rigoroufly correct, that he was able 

to calculate the weight of this fubftance fixed in the metals. 

When Bayen prefented to the Academy of Sciences the 

refult of the experiments above mentioned, Lavoifier, wh© 

wras prefent, made metallic oxydes the objedt of his re- 

fearches alfo. He repeated the experiments of Bayen ; found 

them corredl; difcovered that a portion of the air drawn 

from metallic calces is much purer than that of the atmo- 

fphere; that this portion is the only part which can ferve 

for combuftion and refpiration; and gave to this fluid the 

name of vital air. Lavoifier therefore, by removing entirely 

the veil which Bayen had only drawn a little afide, over¬ 

turned for ever the theory of Stahl, and eftablilhed one of 

the mo ft memorable epochs in chemiftry. 

The various experiments which Bayen made, in the courfe 

of three years, on the precipitates of mercury, led him to a 

difcovery of the lingular property which lome of thefe pre¬ 

cipitates have of exploding with a loud noife, when mixed 

with a very fmall quantity of the flowers of fulphur. Bayen s 

labours alfo in regard to tin ought not to be palled over in 

filence. It was a queftion in chemiftry, to determine whether 

that metal really contained arfenic, as Margraff and Henkel 

had faid ; and, fuppofing it did, whether the quantity would 

be lufftcient to make the ufe of it be abandoned in economi¬ 

cal purpofes. The long and laborious refearches of Bayen 

difcoyered that there exifts tin without any mixture; and 

P 4 that 
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that there exiffs feme alfo, which is united to a very fmall 

quantity of the arfenical fubfiance. 

His analvfes taught him alfo3 that the tin ufed in com¬ 

merce, and that manufa&ured by pewterers, contain copper 

and antimony, which render it hard; zinc, which gives it 

a white colour; bifmuth, which renders it fonorous ; and, 

above all, lead, which diminifhes its value. It is in particular 

this metal fraudulently united with tin, that can render the 

latter dangerous as both thefe fubhances are foluble in 

Vegetable acids. Scarcely had Bayen’s refearches on tin been 

made pubhd, when the uneafinefs excited by MargrafF and 

Henkel vanifhed. It was clearly proved, that the very fmall 

.quantity- of arfenic contained in tin cannot abfolutely be 

hurtful, and no more ideas were entertained of banifhing a 

fpecies of veffels lo long employed by our anceftors. 

Bayen had fuch a habit of conhdering objects, and of 

judging of their compofition by the analyfes he had made of 

analogous objeHs, that it was often fufficient for him to fee 

and to touch them in order to tell their nature. As a proof 

of this affection, may be mentioned the opinion which he 

gave of one of the marble baluftrades in the Place de la Revo¬ 

lution. Notwithstanding the polifh and apparent folidity of 

this marble, he foretold that it would decay in a very little 

time; and he pointed out to Deyeux, who was prefent, the 

different places where the alteration would firft manifefl it- 

felf, and thofe which would endure the longeft. Scarcely 

had a year elapfed when the prediction began to be accom- 

plithed ; and in lefs than three years the alteration was fo 

great, that confiderable excavations were formed in the 

places pointed out. Bayen was of opinion, that the moniu 

* The pewter pets in common ufe in London contain lead in their 

compofition ; and as all the beer drawn in them is more or lefs acid 

(fale), it is evident that thofe who ufe them areconftantly takine though 

in fmall quantities, a foiuticn of lead, which is highly noxious. It is 

very improper, therefore, to ufe beer which has food in them for any 

length of time. Edit. 

m ents 
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merits which have fubfifted without any perceptible altera¬ 

tion for a long feries of ages* have been thofe conftruCted 

of marble* little fufceptible of any attack from the action of 

the air or of water. From all the analyfes which he made 

of marble belonging to ancient monuments* he concluded* 

that when a public edifice is to be ereCted* an architect can¬ 

not take too many precautions to be affured of the good (late 

of the materials he employs* efpecially when they are brought 

from a quarry recently opened. By thus making an ufeful 

application of chemiftry to an art which feemed to be foreign 

to it* he revived a truth* too little noticed* that there exifts 

between all the faiences a connection which unites them by 

fixed and invariable principles. 

Befides the labours above mentioned* Bayen began others* 

which* on account of the many experiments neceffary before 

he could obtain certain relults, were never finifhed; for he 

was of opinion that the operations of chemiftry ought to be 

conducted {lowly, like thofe of nature. On this account he 

has been known to employ himfelf whole years in the ex¬ 

amination of one fubfiance* in which he wifiied to dif- 

cover and to feparate a matter* that would have been de¬ 

ft roved or altered by too violent means, had he proceeded 

with more hafte. To this prudent conduCt was owing the 

great perfection to which he always carried his labours,; 

and his accuracy was fo great, that he was never afraid of 

feeing his experiments repeated by other chemifts. 

This diligent and laborious man* when he had attained 

to the age of fixtv, found his health* which had hitherto 

been found and robuft* fenfibly impaired by a long and pain¬ 

ful malady. Several journeys which he was obliged to 

undertake, the lofs of fome friends* domeftic troubles* and 

weaknefs brought on by his labours* haftened his death. He 
fupported his complicated evils with great patience* and died 

in the beginning of the prefent year* at the age of feventy- 

two. Bayen lived in celibacy but he pofiefled the virtue 

nccQfiary for that condition, He was a man of a found judg¬ 

ment* 
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nient, directed always by the force of reafon and experience. 

In the diftribution of the places which he had at his difpofal, 

when infpe&or of hofpitals with the army, he* obferved the 

moft impartial juftice; conferring them according to merit, 

and inexorable even to felicitations from his relations or 

friends. Chemiftry did not occupy the whole of his atten¬ 

tion, and the variety of the knowledge which he had acquired 

by his ftudies, rendered his converfation interefting and 
agreeable. 

INTELLIGENCE 

AND 

MISCELLANEOUS ARTICLES, 
• ^ 1 . V ■■■$ 

LEARNED SOCIETIES. 

In the public fitting of the French National Inftitute, held 

on the 15th of Meffidor (July 3), after an account had been 

given of the labours of the. preceding three months, Cit. 

David Leroy read a memoir on the fmall fhips of war of the 

Ancients, which he examined from the time of the firft 

Funic war to the battle of A&ium. He made choice of this 

epoch, as being that which prefented the moft remarkable 

improvements, and refpe&ing which we have the moft in¬ 

formation. The author, in this memoir, points out the ad¬ 

vantages of thefte veficls, which were exceedingly narrow in 

proportion to their length, feveral.of them being eight and 

even ten times longer than they were broad, which allowed 

them, though puftied forwards by oars alone, to advance with 

great velocity. Cit. Leroi thinks that, notwithftanding the 

improved ftate of navigation, oars ought not to be fo much 

negle&ed; and that fhips of war like thofe ufed by the 

Ancients might ftill, Specially during calms, be attended 

with great advantages. 

A friend 
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A friend read for Cit. Delambre, who was then engaged 

near Carcaftonne in meafuring a degree of the meridian, an 

account of the means employed to meafure, with the greateft 

accuracy, a portion of an arc between Melon and Lieufaint, 

Cit. Fleurieu communicated fome conjedtures, perhaps 

too hypothetical, on the manner in which the north-weft 

coaft of America was peopled; together with a general view 

of that coaft, and of both the Americas in regard to civiliza- 

tion. This memoir difplays the extenftve knowledge of its 

author. 

Cit, Colm-Harleville recited a dialogue between a man 

and his own confcience. Several traits of fentiment were 

loudly applauded. 

Cit. Chaptal communicated a memoir on yellow dyes, to 

which it has been as yet found impoffible to give fplendour 

and durability. The author pointed out the chemical means 

to be employed for accomplifhing this objedt; and took oc- 

cafion to ftiew the great obligation which the arts have to 

chemiftry. 

Cit. Mongez prefented fome refledtions on two antique 

ftatues, the dying gladiator, and the gladiator repellens, or 

lighting gladiator; which are now on their way to embel- 

lifh the Mufeum of Antiques, and of which beautiful 

copies in bronze may be feen at the entrance of the court of 

the Tuilleries. Cit. Mongez is of opinion that thefe two 

Greek ftatues do not reprefent gladiators, who were known 

only among the Romans, whom the people defpiled, and 

who were, however, feen with pleafure—-but rather Grecian, 

wreftlers. It is well known that the Greeks united in their 

wreftlers, thofe ideas of dignity, ftrength and beauty, which 

are feen imprinted on thefe beautiful ftatues. 

Cit. Lai and e, after remarking that the magnetic needle 

does not point always exadtly to the pole, concludes from 

feveral obfervations, which he communicated to the AiTem- 

bly, that it diredfs itfelf towards a certain place on the fur- 

face of the earth, which he thinks approaches very near to 

the 
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the entrance of Baffin’s Bay on the northern coaft of 

America. 

Cit. Mole read, for Cit. Andrieux, a tale in verfe entitled 

Le Doyen de Badajoz. 

The Inftitute then adjudged the prize propofed the IVth 

year, the fubjedf of which was (e the conftru&ion of a 

pocket time-piece proper for determining the longitude at 

1 fea, &c ” 

The National Inftitute at Paris has applied to the Direc¬ 

tory for permiffion to convoke a deputation of the Literati of 

all countries in amity with the French Republic, to eftablifh 

a uniformity of weights and meafures throughout the civi¬ 

lized world. 

A Society of Agriculture and Rural Economy, which has 

already among its members Creuze-la-Touche, Gilbert, 

Thouin, Desfontaines, Dubois, Crette-Palluel, Teffier, Cha- 

bert, &c. has been eftabliffied at Paris. As this focietv will 

hold public meetings, the information it mu ft diffufe in its 

memoirs will no doubt tend greatly to ameliorate the ftate of 

agriculture, and to improve this ufeful art. 

On the evening of the 17th inft. the Members of the 

Royal Academy of London, by defire of government, held a 

meet t S merfet houfe to confider of fome beautiful 

device for our coin, which may render counterfeiting more 

difficult, and imprefs foreigners with an idea of our national 

tafte. The idea is good fo far as it goes, but it ought to go 

farther. Our coinage ought to be fo managed as to ferve 

for a real hiftorical feries and chronology of all important 

public events, whether of a profperous or adverle nature. 

The Royal Society and Royal Academy would be ufefully 

employed in producing the neceffary devices, legends, &c. 

We lay ufefully, for we know of no means that could with 

equal facility give fo much information to all ranks in the 

community. The events recorded on our coins ffiould not 

be thofe only that are of a political nature ; the jera of ufeful 

invert- 
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Inventions, and the names of eminent benefactors of man¬ 

kind, ought in this manner to be handed down to pofterity. 

ANTIQUITIES. 

A distinguished Artift, who is travelling through the 

fouthern departments of France, charged by government 

with a million relative to the arts, in a letter dated Aix, 

Prairial 14th, fays: 6( Some workmen, who were digging up 

the ground on the declivity of an eminence which overlooks 

Vienne, difcovered a fmall group, confifting of twro children 

formed of white marble, in perfedt prefervation, and exceed¬ 

ingly well executed \ one of the children holds a bird, which 

the other endeavours to fnatch from it, and which feems to 

peck the arm of the latter. Ea.ch of the children refts 

again!! the trunk of a tree. At the bottom of one of thefe 

trunks, and near the child which holds the bird, is feen a 

ferpent; and on the other trunk there is a lizard having in 

its mouth a butterfly. 

DIOP TRICKS. 

THE Abbe Hauy, having polifhed a fragment of trans¬ 

parent native fulphur, found that it poflTeflTes the power of 

double refraCtion in a very eminent deoree. The two faces 
j •—J 

of this fragment are inclined to each other about twelve 

degrees, and their greateft diltance is fourteen millimetres, 

or a little more than fix lines. If this fragment be placed on 

a piece of paper on which a line has been drawn, two very 

diftindt images of the line are feen. By obferving objedts 

fomewhat remote through this fragment, it may be judged, 

by the diftancfe between the images, that the refradlion of 

fulphur in itfelf mull be very confiderable, allowance being 

made for the denlity of that fubllance, the fpecific weight of 

which is only double that of water ; and this agrees with the 

refults of Newton, in regard to the refradlive powers of in¬ 

flammable bodies. Cit. Hauy propofes to make experiments 

in order to determine the quantity of this refradlion, which. 

n has 
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has not yet been meafured, and to compare it afterwards 

with the refult of calculation, according to the proportion 
% 

between the refractive powers of inflammable fubflances and 

their denfities. 

\ ' , ARTS. 

AN ingenious ArtiA at Paris has lately completed, with 

great perfeverance, patience, and mathematical accuracy, 

a very curious model of that city, on which he has been 

employed nine years. He has not contented himfelf with 

comparing and correcting all the plans of Paris ever pub- 

lifhed : he meafured all the Areets, fquares, &c. according to 

the moA accurate geometrical methods of meafurement, and 

determined the inequalities of the fite of that immenfe capi¬ 

tal by levelling. The greateft diameter of his model, in the 

extent from eaA to weA, is fifteen feet. The mean fize of 

the houfes is three lines. The artiA has carried his accuracy 
j 

fo far, that each inhabitant of Paris can diAinguifli his own 

houfe, court-yard, and garden. The public places and gar¬ 

dens are reprefented with a moA Ariking Amilitude; and not 

only their dimenAons but their colour and ornaments can be 

obferved. The alternate riAng and falling of the plane of 

the model gives to this reprefentatiori a corre&nefs which 

produces an effeCt like enchantment, if the obferver fup- 

pofes himfelf to be Aanding on Mount-Marte, and to be 

looking down on the city. The artiA has with much judg¬ 

ment endeavoured, by the Aiades of his colours, to o-jve a 
> O 

point of reA to the eye; the want of which is a great failing 

in that model of Rome which formerly Aood in the library 

of St. Genevieve, and which now belongs to the French 

nation, as it exhibits the tirefome view of a dazzling white 

.mafs of gypfum. Thirty thoufand trees, which diftinguifh 

the different walks, public places, and gardens, form an 

agreeable variety with the flated and tiled roofs. This model 

may be taken to pieces by means of ferews, and can be 

packed into three large boxes for the purpofe of tranfporta- 
fcion* 

ENGI- 
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ENGINEERING. 
A direct communication between the counties of Kent 

and Effex has been projected by Mr. Dodd, engineer, by 

means which we think well calculated to anfwer the intended 

purpofe. He propofes a cylindrical tunnel under the river 

Thames, from Gravefend to Tilbury, to be conftradted 

wholly with key-hones, and therefore able to bear any pref- 

fure; the diameter to be lixteen feet in the clear, which 

Mr. Dodd imagines' will be fufficient for foot, horfe, and 

carriage-paffengers; the paffage to be illuminated with lamps, 

and a fteam-engine to be ereHed in a proper fituation to 

draw off the drainage water, if any fhould accumulate. 

The expence of this ftupendous undertaking is eftim^ted 

at fo low a fum as 15,955k for 900 yards of tunnelling, re¬ 

laying the bottom, lamps, lamp-irons, fteam-engine, pipes, 

and other neceffary machinery. 

This projected meafure will fave a circuitous rout^ of 

fifty miles by land (the diftance from Gravefend to Til¬ 

bury, along London-Bridge). Independent of the advantage 

it would afford to commercial eftablifhments and agricultu¬ 

ral improvements, the general benefit to the counties of Kent 

and Effex tnuft be immenfe. 

Mr. Dodd is of opinion, that, whether the meafure is con~ 

fidered as a great national improvement, or a local one to 

the two counties, of forming a military poft of the firft con- 

fequence in that part of the kingdom, for enabling troops, 

&c. to pafs through, its importance claims the greateft at¬ 

tention. Another queftion he fuggefts, is, what may be the 

moft proper method of railing the fupplies to defray the ex¬ 

pence of the undertaking—whether by the joint expence of 

both counties, or by a fubfcription of private individuals, in¬ 

corporated by Parliament, with authority to levy tolls? The. 

latter mode he is convinced would be beneficial to the indi¬ 

viduals, and amply repay the fhare-holders. 

The following are the eftim'ates of the expence, as fug- 

gefted by Mr, Dodd, in the firft inftanee j 
To 
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To 900 yards (running meafure) of tunnelling, including ex* 

cavations, vaulting with key-ftones, &c. at 13]. per 

yard, ... £t 0,800 

900 

400 

160 

1,780 

500 

. ■ 

Total — £ 15,955 
/ -- - 1 

VEGETATION. 
IN our firfl number (page 109) we ftated that, from fome 

interefiing experiments which had been recently made by 

Sir Francis Ford, it had been proved that plants fprinkled 

with water, previoufly impregnated with oxygen gas, grew 

much more vigoroufly, and difplayed more beautiful tints, 

than thofe nourifhed with common water. The application 

of oxygen to promote vegetation has been fince tried in the 

following fimple manner, and the refult has been the fame 

as above hated: Bottles filled with oxygen gas, being firfl 

inverted, have had their mouths buried under ground, near 

the roots of the plants intended to be fupplied with it. 

After fome time the gas in the bottles was found reduced to 

the flandard of common atmofpheric air: but the oxygen 

had done its duty; for the plants that had been thus fup¬ 

plied with it were much more healthy and beautiful than 

others of the fame kinds placed in every other refpedl in 

fimilar circumfiances. 

To re-laying the bottom with new-made ground, 

900 yards, at il. each, ... 

To placing lamps and lamp-irons through the tun¬ 

nel, colledlors* rooms, and gates at each end. 

To making good the entrance roads at each end of 

the tunnel, - 

To a fleam-engine to draw off drain age-water, 

Neceffary machinery during the execution, 

To ten per cent, upon the whole, for contingencies. 

Erratum, Page 192, line l^far 22d read sd of December. 
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I. Description of the large Oratig Qatarg of Borneo. By 

F. B, VON TVurmb. From the .Franiadlions of the Ba¬ 

tavian Society in the Hand of j ava. 

M ANKIND have bellowed every poffible pains to trace 

out the progrefs of nature, and to difcover thofe threads 

by which her works are connedled ; and their exertions, in¬ 

deed, have not always been fruitlefs. Thus, for example, 

the difcovery of animal plants pointed out the tranlition 

from the vegetable to the animal kingdom. *1 he bat and 

the fiytng fquirrel difplayed the connection between qua¬ 

drupeds and birds; and the feal and the fea-cow that of 

quadrupeds with fifhes. 

The greateft vacuity which appears to us in the plan of 

nature is, certainly, that obferved between man, a being 

endowed with reafon, and the irrational animals. Natural- 
t—~ './y- 

ills hitherto have endeavoured, but in vain, by the mod ac¬ 

curate refearches to acquire fome fatisfadlion on this point 5 

and we may almoll confider it as certain that the links of 

the great chain, here wanting, are not to be found in the 

world which we at prefent inhabit. Were nothing more 

required but fimilarity of bodily conformation, this tranfi- 

^7°I- tioiq, 
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tion, without doubt, would be found in the four-handed 

race of apes. But as the qualities of the mind are here as 

much confidered as the form of the body, it is evident that 

the ape, which does not deferve the fecond rank among the 

irrational animals, cannot form the link that connedfs qua¬ 

drupeds with man. The external figure, however, of this 

animal has fince the earlieft periods engaged the attention 

of naturalifts ; and by the fimiiitude of its body we are led 

to fufpedl a fimiiitude of mental powers in beings to which 

the all-wile Creator has given fo much likenefs. But as the 

difcoveries made by the fearchers into nature are frequent¬ 

ly not fo much the truth as fomething fuited to the fyftems 

which they have adopted, this circumflance has given rife to 

a great deal of error. The celebrated Linnasus himfelf was 

induced by a figure which Bontius * delineated of an orang 

outang, or wild man, feen in the ifland of Java, and the ac¬ 

counts of feme travellers, to clafs his homo noBurnus or night¬ 

man between man and the ape, and thereby to eftablifh 

the existence of a being, the truth of which is as yet very- 

doubtful. 

Buffon proceeded in a much more cautious manner. 

That celebrated naturalift fufpedled, and not without rea- 

fon, that the accounts given with fo little accuracy of the 
4 

night-men alluded only to the white negroes or kakerlaks, 

confidered in a falfe light or under the veil of prejudice ; 

and, indeed, the defeription given by Bontius of the orang 

outang differs 'only in fome very inconfiderable circum- 

ftances from the figure of the white negro or kakerlak 

Saudami deferibed by M. van Iperenf. If we take from this 

defeription of Bontius the ruff under the chin, and the few 

hairs which cover the head, a more beautiful human form 

* Bontius refiued as a phyfician at Batavia in the laft century, and 

wrote Hijl. Nat. et Med. Ind. Orient. Edit. 

f See the firft part of the ‘Tranfattions of the Batavian Society in the 

Jjland of favat 

would 
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Would appear than that of Saudami *; and had the latter 

grown up, not at the court of the prince of Tabana, but in 

the folitary woods of the ifland of Bali, his mental powers 

v/ould have been fo little expanded, that an inattentive ob¬ 

server might have claffed him among the pongos, varis* 

orang outangs, &c. of Battel, Pyrard, Leguat, and others. 

But the figure which Bontius has given us of the .orang ou- 

tang may have been delineated with too great a refemblance 

to that of man, and contrary to truth ; for, if we adhere only 

to the defcription, we can difcover nothing more than a 

common large orang outang or pongo. Briflon, who clafTes 

the orang outang of Bontius along with the vari, appears to 

have been of the fame opinion. An inftance of fuch a falfe 

and too human-like reprefentation of this animal occurs alfo 

in the figure of an orang outang of the ifland of Borneo, 

given in Beckman’s voyage *, where the author fpeaks, with¬ 

out all doubt, of the fame fpecies as that tranfmitted to our 

fociety from that ifland. But be this as it may, it is certain 

that fince the time Bontius refided in Java, or the middle of 

the lafl century, no orang outang, fuch as that delineated 

by him, has been found either in this ifland or in any of 

thofe in the neighbourhood $ and as he aiTerts that he faw 

feveral fuch animals of both fexes, it is certainly incompre- 

henfible why the leafl traces of them are not now to be dif- 

covered. The oldefl and mofl experienced javanefe are 

acquainted with no other orang outangs than fuch as are 

real apes ; and they diflinguifh under this Malayan name 

* “ The defcription of the white negro,fays the author in his Letters 

from India, “ will afford a new and inctniteftable proof to our naturafifts, 

that every thing hitherto faid of whole races of kaketlaks or white negro 

night-men, and the like, is mere fables, and that fuch men are fometimes 

produced here and there only by accident. The parents of this white ne¬ 

gro, who is called Saudami, were, like the other inhabitants of their native 

country, the ifland of Bali, of a dark hrown colour, and their fon was not 

fickly, but large and llrong. I found him to be five feet two inches and a 

half in height, Rhinlandifh meafure ” Edit. 

Qji two 
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two kinds without tails, which Buffon places among the 

pongos or jockos. Both are natives of Borneo, the only 

place almoft where they are found 5 and whatever travellers 

may fay, they are as little to be feen in the forefts and wilds 

of Java as the lions and elephants reprefented on fome charts 

of that ifland. The fmall fpecies which Buffon, by abbre¬ 

viating the Congo name, calls jocos, are often brought to 

Java by (hips coming from Bangarei ; and of this kind was 

that fent alive to Europe in 1776, and of which an accu¬ 

rate defcription has been given by Wofmaer. 1 he orang 

outang of the large kind, or the pongo of Buffon, is not 

common even in its native country Borneo ; and much pains 

and labour had been in vain employed for upwards of twen¬ 

ty years, in endeavouring to catch one of thefe ftrong and 

mifchievous animals. M. Palm, the refident at Rembang, 

was at length fo fortunate, on occafion of his being fent 

on an important million to Sukkadana, to procure after a 

great deal of trouble one of thefe animals, which he fent to 

the Batavian Society preferved in arrack. The .following 

accurate defcription of it will, in my opinion, Jhew ho\r 

fruitlefs it will be to fearch for the wild men of Bontius ill 

this fpecies of orang outang. 

The head in a certain degree is fomewhat fharpened from 

behind towards the top. The mouth projects a little for¬ 

wards, and on each cheek is a fleihy excrefcence {yleefachtige 

hwabbe) which extends fidewife more than the thicknefs -of 

the head. The ears are fmall, and lie flat to the head. The 

eyes are fmall and prominent. The nofe, without any per¬ 

ceptible elevation, conGfls merely of two long noflrils, placed 

in an oblique direction towards each other. The mouth is 

furrounded by thick lips, and in the infide has no pouches 

(zachen). The to-ngue is thick and broad. On that of the 

animal in queflion there were found fome remains of green 

'herbs which it had eaten. Each jaw is furnifhed before 

with four broad incifors, {landing between two thick canine 

teeth, which rife above them. The face is of a dark brown 

colour, 
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colour, and has no hair, except a very thin beard. The 

neck is exceedingly fhort. I he bread; is much broader than 

the hips. At the rump there is no appearance of a tail, nor 

of any tough piojedling hide. I he penis feems to be drawn 

back into the body. The hands are long, and the palms as 

well as the fingers are of a dark brown colour, and have 

no hair. Tne legs are fhort and thin, but the mufcles are 

llrong. The feet! have a great refemblance to the hands. 

The toes and fingers are furnifhed with black nails, aimed 

like thofe of a man, except the large toes, which are fmaller 

and fhorter; a difference that antes perhaps from the fre¬ 

quent ufe made of them. The bread and the belly are 

mofbly bare, ine other parts of the body, tire face, the 

ea.s, tile palms ox the hands, the feet and the fingers ex¬ 

cepted, are covered with brown hair, which in many places 

is fully as long as the finger. 

Under the fkin of the throat and bread of the animal 

tranfmitced to the fociety, there were found two bags, one 

oi which occupied the greater part of the bread, and, as well 

as the fmaller which was inclofed in it, had a communi¬ 

cation with the wind-pipe. As this rare animal was de- 

dined for the cabinet of the Prince of Orange, it was fub- 

jeOed to no farther anatomical refearches, for fear of de- 

ftroying its configuration. The bowels, to guard againft 

corruption, were taken out before it had been tranfmfited 

to Batavia. We, however, flatter ourfelves with the well- 

grounaed hope of being abie to give, at fome future period, 

a particular and accurate account of the properties, habits 

and manner of living of this large Orang outang. as the ju- 

rifuidhon ox the Eaff India Company, under the prefent 

government, has been fo confiderably extended in Borneo, 

that accefs is now opened for us to the interior parts of that 

great ifland *. With regard to the manner in which this 

* In the dcond part of the Tranfa&ions of the Batavian Society there 

is a pretty circumftantial defeription of this ifland, together with a fhort 

extract from the journal of the above mentioned M. Palm. 

0.3 animal 
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animal was caught, we were informed by M. Palm, that it 

defended itfelf fo furioufly with fharp~pointed flicks, which 

it broke oik from the trees, that it was impoffible to take it 

alive. This property it feems to poffefs in common with the 

African pongos, which, as Beutel fays, attack elephants with 

thefe weapons, and drive them from their places of refortL 

The following is an accurate meafurement of the different 

parts of this animal, according to the Rhinlandic footf 

divided into twelve inches: 

"Whole length of the animal from the foies of the feet to 

the crown of the head 3 feet 10I inches. This, however, 

does not agree with the meafurement made in the ifland of 

Borneo, where the whole length was found to be 49 inches; 

but perhaps a different ftandard was employed, or the body 

of the animal might have become contracted by lying in 

arrack. Circumference of the body at the (boulders 3 feet 

4 of an inch. Circumference of the body bei.pw the bread 

3 feet 34- inches. Circumference at the hips 2 feet 44 inches. 

Aperture of the mouth 44 inches. Length or projection of 

the muzzle inches. Diflance from the middle of the 

upper Up to the eyebrows 44 inches. Diflance between the 

corners of the eyes 14 inch. Breadth of the eye the fame. 

Diflance from the eyebrows to the hinder part of the head 

64 inches. Diameter'of the head from top to bottom io| 

inches. Diameter of the head acrofs, meafured at the 

diflance of 34 inches from the top of the above line, 64 
inches* Diameter of the head meafured as before, at the 

diflance of 64 inches from the crown, 94 inches. External 

circumference of the ear 34 inches. Circumference of the 

ear below where it adheres to the head 3 inches. Height of 

the ear inch. Breadth T of an inch. Diflance from 

* Ought not this property to procure to the orang outang the firft rank 

among animals next to man ? For, whatever Buffon may lay to the con¬ 

trary, we know of no other animal which willingly employs for its defence 

any weapons but theft bellowed on it by nature. 

•f 1 he Rhinlandifh is to the Engliih foot as 1033 to jooo. It is there¬ 

fore equal to 12.396 Engliih inches. Edit. 

the 
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the (hare bone to the collar bone 2 feet ~ of an inch. 

Diflance of the bread bone from the (hare bone 1 foot -§- of 

an inch. Diftance between the nipples of the breail 9J 

inches. Length of the arms to the tips of the fingers 3 feet 

.4 of an inch. Circumference of the arm at the fhoulder 

ill inches; in the middle 1 foot | of an inch; at the elbow 

11 inches. Circumference of the fore part of the arm in 

the middle io£ inches ; at the hand 81 inches. Length of 

the upper part of the arm 1 foot 1 of an inch. Length of 

the lower part of the arm 1 foot 2l inches. Length of the 

hand from the joint'to the tip of the middle finger 9I inches. 

Length of the thumb 3 inches; of the fecond finger 4I 

inches; of the middle finger 5I inches; of the fourth 

finger 5I inches; of the little finger 44 inches. Circum¬ 

ference of the hand meafured at the root of the thumb 94 

inches; of the thumb and the three following fingers 3I 

inches; of the fifth finger 3I inches. Length of the palm 

of the hand 5I inches. Breadth of the palm of the hand 4I 

inches. Thicknefsof the hand il inch. Length from the heel 

to the upper end of the thigh bone 1 foot 81 inches. Length 

of the thighbone 1 foot 5I inches. Circumference of the thigh 

1 foot 5f inches. Length of the leg from the knee to the foie 

of the foot 1 if inches. Circumference of the leg clofe under 

the knee 11 inches ; at the middle of the leg iof- inches ; at 

the ancle 10 inches. Circumference of the foot where the large 

toe begins iol inches. Length of the great toe 2l inches ; 

of the fecond toe 4I inches ; of the third toe c inches; 

of the fourth toe 4I inches; of the fifth toe 44 inches. 

Breadth of the foie of the foot where the great toe begins 4 

inches. Breadth of the foie of the foot at the heel 3 inches. 

Length of the foie from the heel to the beginning of the 

toes 6| inches. Circumference of the great toe 4 inches ; 

of the three following toes 34 inches; of the fifth toe 31 

inches. Width between the root of the great toe and the 

root of the fecond toe 4 inches. 

<U 
II. Ol- 



IT. Obfervathns on a fmgular Phenomenon called the Spectre of 

the Broken. By J. L. Jordan. From Gottingifches 

Journal der Naturwiffenfchaften, by J. F. GMELIN. 
•Foil Part III 1798. 

X J the courfe of my repeated tours through the Harz*, I 
amended the Broken twelve different times ; but I had the 

good fortune only twice (both times about Whitfuntide) to 

fee that atmofpheric phenomenon called the Spedtre of the 

Broken, which appears to me worthy of particular attention, 

as it mufl, no doubt, be obferved on other high mountains 

which have a fituation favourable for producing it. 

The fir ft time I was deceived by this extraordinary phe¬ 

nomenon I had clambered up to the fummit of the Broken, 

very early in the morning, in order to wait there for the in- 

expreffibly beautiful view of the fun riling in the eaft. The 

heavens were already (freaked with red ; the fun was juft 

appearing above the horizon in full majefty, and the mod 

pei fe£t ferenity prevailed throughout the furrounding coun¬ 

try, when the other Harz mountains in the fouth-weft, to¬ 

wards the Worm mountains, &c. lying under the Broken, 

began to be* covered by thick clouds. Afcending at that 

moment the granite rocks called the Teufelskanzel, there ap¬ 

peared before me, though at a great diffance, towards the 

Worm mountains and the Achtermannshohe, the gigantic 

figure of a man, as if Handing on a large pedeftal. But 

fcarcely had 1 difeovered it when it began to difappear j the 

clouds funk down fpeedily and expanded, and I faw the 

phenomenon no more. 

The fecond time, however, I faw this fpedfre fomewhat 

more diflindlly, a little below the fummit of the Broken, and 

near the Heinrichshobe, as I was looking at the fun rifing 

about four o’clock in the morning. The weather was ra¬ 

ther tempefluous ; the fky towards the level country was 

* The Harz mountains are fituated in Hanover. . 

pretty 



Qbfervations on a fingular Phenomenon, 233 

pretty clear, but the Harz mountains had attracted feveral 

thick clouds, which had been hovering around them, and 

which beginning to fettle on the Broken confined the pro- 

fpect. In thefe clouds, foon after the riling of the fun, I 

faw my own fhadow, of a monftrous fize, move itfelf for a 

couple of fecon s exactly as I moved ; but I was foon in¬ 

volved in clouds, and the phenomenon difappeared. 

It is impoflible to fee this phenomenon, except when the 

fun is at fuch an altitude as to throw his rays upon the body 

in a horiz mtal direction \ for, if he is higher, the fhadow is 

thrown rather under the body than before it. 

In the month of September laft year, as I was making a 

tour through the darz with a very agreeable party, and af» 

cended the Broken, I found an excellent account and expla¬ 

nation of this phenomenon, as feen by M. Haue on the 23d 

of May 1797, in his diary ot an excurfion to that mountain. 

I thall therefore take the liberty of tranferibing it. “ After 

having been here for the thirtieth time,'’ fays M. Haue, 

“and, befides other objeds of my attention, having procur¬ 

ed information refpeding the above-mentioned atmofpheric 

phenomenon, I was at length fo fortunate as to have the 

pleafure of feeing it; and perhaps my defeription may afford 

fatisfadion to others who vifit the Broken through curiofity. 

The fun rofe about four o’clock, and, the atmolphere being 

qui e ferene towards the eaft, his rays could pafs without any 

obftrudion over the Heinrichshohe. In the fouth-weft, how¬ 

ever, towards AchtCrmannshohe, a brifk weft wind carried 

before it thin tranfparent vapours, which were not yet con- 

denfed into thick heavy clouds. 

“ About a quarter paft four I went towards the inn, and 

looked round to fee whether the atmofphere would permit 

me to have a free profped to the fouth-weft; when I ob- 

ferved, at a very great diftance towards Achtermannshohe, 

a human figure of a monftrous fize. A violent guft of wind 

having almoft carried away my hat, I clapped my hand to it 

by 
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by moving my arm towards my head, and the coloflal figurq 

did the fame. 

“ The pleafure which I felt on this difcovery can hardly be 

defcribed ; for I had already walked many a weary ftep in 

the hopes of feeing this fhadowy image, without being able 

to gratify my curiofity. I immediately made another move^ 

ment by bending my body, and the coloflal figure before me 

repeated it. I was defirous of doing the fame thing once 

more—but my coloffus had vanifhed. I remained in the 

fame pofition, waiting to fee whether it would return, and 

in a few minutes it again made its appearance on the 

Achtermannshohe. I paid my refpedls to it a fecond time, 
* 

and it did the fame to me. I then called the landlord of the 

Brokenj and having both taken the fame pofition which I had 

taken alone, we looked towards the Achtermannshohe, but 

faw nothing. We had not, however, flood long, when two 

fuch coloflal figures were formed over the above eminence, 

which repeated our compliments by bending their bodies as 

we did; after which they vanifhed. We retained our 

pofition ; kept our eyes fixed on the fame fpot, and in a 

little the t\yo figures again flood before us, and were joined 

by a third. Every movement that we made by bending our 

bodies thefe figures imitated—but with this difference, that 

the phenomenon was fometimes weak and faint, fometimes 

ffrong and well defined. Having thus had an opportunity 

of difcovering the whole fecret of this phenomenon, I can 

give the following information to fuch of my readers as may 

be defirous of feeing it tjiemfelves. When the riling fun, 

and according to analogy the cafe will be the fame at the 

letting fun, throws his rays over the Broken upon the body 

of a man handing oppofite to fine light clouds floating 

around or hovering paft him, he needs only fix his eyes 

fledfaftly upon them, and, in ail probability, he will fee the 

fingular fpeclacle of his own fhadow extending to the length 

of five or fix hundred feet, at the diftgnce of about two 

1 miles 
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Hides before him. This is one of the moft agreeable phe¬ 

nomena I ever had an opportunity of remarking on the 

great obfervatory of Germany.” 

III. An Account of Mr, Park's Journey into the Interior 

Parts of Africa. From the Proceedings of the African 

Affociation, 1798. 

[Concluded from Page 204.] 

Th E city of Sego, at which Mr. Park had now arrived, 

Iponfifted of four divifions or quarters, two on each fide of 

the water; and each of them being furrounded by a mud 

wall, it had the appearance of four diftincf towns. The 

houfes are built of clay, and have flat roofs; but fome of 

them have two dories, and many are white-wafhed. Be- 

fides thefe buildings, Moorifh mofques are feen in every 

quarter. Thefe objedfs, with the numerous boats on the 

river, a crowded population, and the cultivated Hate of the 

furrounding country, formed altogether a profpedt of civi- 

lifation and magnificence which our traveller little expedfed 

to find in the bofom of Africa. From the bed inquiries he 

could make, he had reafon to believe that the place contained 

altogether about 30,000 inhabitants. 

The boats on the Niger are formed of the trunks of two 

large trees rendered concave, and joined together, not fide 

by fide, but lengthways, the jundtion being exadfly acrofs 

the middle of the boat. They are therefore very long, and 

difproportionably narrow 5 and have neither decks nor mads: 

they are however roomy. Mr. Park obferved in one of them 

four horfes and a great many people eroding at a ferry. 

To this ferry Mr. Park proceeded, intending to crofs 

over to the largeft quarter of the city, where he was in- 

iormed the king of Bambara held his refidence; but the 

number of people prefling for a paflfage was fuch as to pre¬ 

vent his embarkation. 

The 
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The multitude gazed on the flranger with filent wonder; 

and he diftinguifhed with concern many Moors among them. 

In the mean time, information that a white man was waiting 

for a paflage was conveyed to the king; who immediately 

fent a meflenger to inquire what brought him to Sego, and 

what he wanted ? Our traveller, having given the bed an- 

fwer he could as to the motives of his journey, added, that 

he was there in his way to Jenne, and, having been robbed 

of all he poffefled, implored the king’s bounty and protec¬ 

tion. The meffenger told him to go to a diflant village, 

which he pointed out, and wait for the king’s farther orders. 

Mr. Park complied with thefe diredlions, but found that 

the inhabitants of the village were either averfe or afraid to 

give him lodging or entertainment; and having turned his 

horfe loofe, he fought fheher from a dorm of thunder and 

rain under a tree. At length, as night approached, the kind- 

nefs and humanity inherent in the female fex, to which he 

had often been indebted on former occafio.ns, came to his 

relief on tne prefent. A poor negro woman returning from 

the labours of the neld obferved that Ire was wet, weary 

and deje&ed, and, taking up his faddle and bridle, told him 

to follow her. She led him to her cottage, lighted up a 

lamp, procured him an excellent fupper of frfh, and plenty 

oi corn ror his horfe; after which, (Ire fpread a mat upon 

the floor, and faid he might remain there for the night. 

Tor this well-timed bounty our traveller prefented her with 

two of the four brafs buttons which remained on his waift- 

coat, Mr. Park relates that this good woman, having per¬ 

formed the rites of hofpitality herfelf, called in the female 

part of her family, and made them fpin cotton for a great 

part of the night. They lightened their labour by longs : 

one of which muft have been compofed extempore; for our 

traveller was himfelf the lubjeff of it; and the air was, in 

his opinion, the fweeteft and moll plaintive he had ever 

heaid. The words, as may be expedfed, were fimple, and 

may be literally tranllated as follows : “ The winds roared, 

and 



Mr. Park's 'Journey into Africa. 237 

and the rain fell. The poor white man, faint and weary, 

came and fat under our tree. lie has no mother to bring 

him milk—no wife to grind his corn.”-Chorus. “ Let 

us pity the white man ; no mother has he, &c. &c.” 

Mr. Park continued all the next day in the village, with¬ 

out receiving any orders from the king, and found himfelf 

the object of universal inquiry. He loon heard enough, 

however, to convince him, that the Moors and Slatees or 

have traders, redding in Sego, were exceedingly fufpicious 

concerning the motives of his journey, and in the higheft 

degree hoftile towards him. Pie learnt that many confulta* 

tions had been held with the king concerning his reception 

and difpofal; and the villagers openly told him that he had 

many enemies, and rnuH expect no favour. 

On the third day the mellenger arrived ; and, bringing a 

bag in his hands, dignified to our traveller that he muft de¬ 

part forthwith from the vicinage of Sego ; but that Manfong 

the king, wifhing to relieve a white man in diftrefs, had 

fent him 50CO kowries * to enable him to purchafe provi- 

fions in the courfe of his journey. The meffenger added, 

that if Park's intentions were really to proceed to Jenne, he 

had orders to accompany him as a guide to Sanfanding. 

Being thus compelled to leave Sego, Mr. Park applied 

himfelf to colled! all the information he could from his 

guide. Though it was evident, that this man was fent prin¬ 

cipally in the view of difcovering the motives and objed! of 

his journey, he was found to be very friendly and commu¬ 

nicative. By him Mr. Park was frankly told, that if Jenne 

was the place of his dedication, he had undertaken an en- 

terprife of greater danger than probably he was apprifed 

of j for, although the town of Jenne was nominally a part 

of the king of Bambara’s dominions, it was in fad! a city of 

* Kowries or cowries are fmall ihells which in. Africa and many parts 

. *f the Eaft Indies pals current as money. In Bambara a hundred of 

them would purchafe a day’s provifion for a traveller, and corn for his 

horfe. 

the 
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the Moors; the principal part of the inhabitants being Bufh«* 

reens or Mahometans; and even the governor himfelf, 

though appointed by Manfong, was of the fame fe£t Mr. 

Park’s reflections oil this occafion were aggravated by the 

circumftance, that his danger was likely to increafe as he ad¬ 

vanced on his journey ; for he learnt that the places beyond 

Jenne were under the Moorifli influence, in a dill greater 

degree than Jenne itfelf; and that TombuCtoo, the great 

object of his refearch, was altogether in the pofleflion of 

that favage and mercilefs people. 

Notwithftanding thefe difcouraging reflections, Mr. Park 

perfifted in what he conceived to be his duty ; and the firft 

town of note at which he arrived after leaving Sego, was 

called Kabba. It is fituated in the midft of a beautiful and 

highly cultivated country, <s bearing,” fays Mr. Park, cs a 

greater refemblance to the centre of England, than to what 

I fhould have fuppofed had been in the middle of Africa f 

and the feafon was that of the foea harveft, or the gathering 

in the fruit which produces the foea-toulou or tree-butter, 

the great abundance of which in this quarter was aftonifli- 

ing. The tree itfelf very much refembles the American 

oak ; and the nut, from the kernel of which the butter is 

prepared by boiling it in water, has fomewhat the appear¬ 

ance of a Spanifh olive. The kernel is enveloped in a fweet 

pulp under a thin green rind ; and it is Mr. Park’s opinion, 

that the butter produced from it, befides the advantage of 

its keeping without fait the whole year, is whiter, firmer, 

and of a richer flavour than the bed butter he ever tailed 

made from cow’s milk. T. he growth and preparation of 

this commodity feem to be among the firft objeCts of African 

induftry in this and the neighbouring dates ; and it confti- 

tutes a main article of their inland commerce. 

On the afternoon of the fecond day Mr. Park and his 

guide reached Sanfanding, a very large town fituated on the 

banks of the Niger, much reforted to by the Moors, who 

bring thither large quantities of fait, which they barter for 

jhea 
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jhea toulou and gold dull. Leaving this place early next 

morning, he proceeded to a town called Nyara, and from 

thence to Modibao, a delightful place on the banks of the 

river, which is here very broad, and enlivened with many 

fmall and verdant illands, all of them flocked with cattle 

and crowded with villages. Here he was compelled to fet 

off again abruptly, for fear of the Moors, the dooty or chief 

man giving him a guide to Kea ; but his horfe, which had 

been long reduced to a mere fkeleton, dropped on the road, 

and he was obliged to quit him. At Kea he embarked in a 

fifliing canoe, and was landed in fix hours at Silla, a large 

town on the fouthern fide of the Niger* At this place the 

dooty was nearly as favage as the Moors, and it was with 

great difficulty our traveller could get fhelter for the night. 

He was now convinced by painful experience, that the ob-^ 

hades to liis farther progrefs were infurmountable, and that 

in attempting to reach Jenne, unlefs under the protection of 

fome men of weight and influence among the Moors, which 

he had no poffible means of obtaining, he fhould facrifice 

himfelf to no purpofe ; for his difcoveries would perifh with 

him. He confidered at the fame time, that by returning to 

Gambia in a different route, he might flill promote in fome 

degree the purpofe of his miffion ; for, having difcovered the 

Niger at a great diftance from its head, he fhould be adding 

confiderably to the geography of Africa, in tracing this mvf- 

terious river Up the flream to its fource. On thefe' and fimilar 

confiderations Mr. Park determined to return to Sego, and, 

proceeding from thence along the banks of the river, truft 

for his fupport to the hofpitality of the negroes in the fouth¬ 

ern ffates, out of the reach of Moorifh fanaticifm and malice. 

The town of Silla, from which Mr. Park began his return 

homewards, is within two fhort days journey of jenne,, 

which is fituated on an iflarid in the river. At the diftance 

of two days more the river empties itfelf into a confiderable 

•lake, called Dibbieorthe Dark Lake 5 concerning the extent 

of 
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of which, all the information which could be obtained was, 

that in eroding over it from wed; to ead the canoes' lofe 

light of land one whole day. From this lake the water ifiues 

in many dreams, which terminate in two large branches. 

One of thefe flows towards the north-ead, and the other to 

the ead \ but they join again at Kabra, one day’s journey 

to the fouthward of Tombudtoo, and the port or {hipping- 

place of that city. The tra<T of land which the two dreams 

encircle is called Jinbala, and is inhabited by negroes ; and 

the whole didance by land from Jenne to Tombudloo is 

twelve days journey. From Kabra, at the didance of ele¬ 

ven days journey down the dream, the river pafTes to the 

fouthward of Houffa, which is two days journey didant 

from the river. Of the further progrefs of this great river, 

and its final exit, whether it be the fame that pafTes by Kaf- 

fina*, or whether, as ancient charts feem to indicate, it 

fpreads into one or more inland lakes, or at an immenfe 

didance intermixes with the waters of the Nile, are ques¬ 

tions which future aifeovery can alone refolve. 

On the third day of Augud Mr. Park left Silla, intend¬ 

ing to return through . Sego in his'way back to Gambia ; 

and at Modibao he had the good fortune to recover his 

horfe, which he found fomewhat improved in conditidn. 

Here he learnt that Munfong, having been perfuaded by the 

Moors that our traveller had come into his country with 

fome mifchlevous intention, had given orders to apprehend 

him. He therefore thought it prudent to avoid Sego alto¬ 

gether ; which he accordingly did, by taking a circuitous 

route until he. had got confiderably to the wed ; when turn¬ 

ing towards the Niger, he palled through many towns and 

villages on its banks ; the larged of which, called Sammee, 

he left on the 14th of Augud, and lodged that- night at 

Benni. On the morning of the jfith he arrived at Jabbee, 

a large town with a Moorifh mofque in it. The fame day 

* Erroaeoufly fpelt Ca/kna. 

he 
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he paffed through Yamina, and on the 20th reached Kooli- 

korro, a great falt-market. On the following day he pro¬ 

ceeded to iVJarraboo, and in two days more arrived at Bam- 

makoo, the frontier of the kingdom of Bambara. 

During the courfe of this peregrination through the king 

of Bambara’s dominions, our traveller had to encounter the 

tropical rains in all their violence ; and he was principally 

indebted for his daily fupport to the dooty or chief man in 

the feveral towns through which he palled. This officer 

feems to poffefs in fome refpedts the authority of mayor in 

the corporate towns of England; and it refledfs great ho¬ 

nour on the police of the African kingdoms, or on the be¬ 

nevolent manners of the natives, that it is confidered one 

part of the dooty’s obligation to provide food for the necef- 

fitous traveller : — fujfer the king's flranger to depart hun- 

gry> fuch is the phrafe ufed, is an offence of a very heinous 

nature. On many occafions Mr. Park offered payment, for 

what he received, out of the kowries that ftili remained of 

the king’s prefent, and his offer was fometimes accepted, 

and fometimes refufed. On others he remunerated his hoft 

in a fingular manner, the particulars of which deferve to be 

recited. Among the various impoflures pra<Tifed by the 

Moors towards the poor negroes, they frequently fell them 

feraps of paper with an Arabic infeription (commonly a paf- 

fage from the Koran), which are called faphies or charms. 

Yvrith one of thefe about his perfon, the poffeffor confiders 

himfelf invulnerable, and neither the lurking ferpent nor 

the prowling leopard is any longer the objedl of his dread. 

In the circumftances to which Mr. Park was reduced, he had 

the good fortune to difeover that the negro natives aferibed 

to him the power of granting faphies of even more than 

Arabian virtue* u If a Moor’s faphie is good,’* faid the 

dooty of Sanfanding, a a white man’s mull be better*,” and 

Mr. Park, at his requeft, gave him one poffeffed of all the 

virtues he could concentrate, for it contained the Lord’s 

trayer. The pen with which it was written was made of a 

Vol. U R jeed 5 
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reed ; a little charcoal and gum-water made very tolerable 
ink, and a thin board anfwered the purpofe of paper. In 

his journey weftward this merchandize turned to extraordi¬ 

nary good account; and it is furelv needlefs for Mr. Park 

to frame any apology for having availed himlelf of fuch a 

refource in his fituation. 

At Bammakoo the Niger ceafcs to be navigable. It takes 

its rife at a fmall village called Sankari in the high lands of 

Jallonkondoo, about fix days journey S. W. from Bamma¬ 

koo; and the country becoming mountainous, our traveller 

on the 22d took the path for Sibidooloo, where he arrived 

at the end of two days. On the 30th he came to Wonda, a 

fine village regularly built and furrounded by a wall. Here 

he was confined feveral days by ficknefs; and having no¬ 

thing elfe to offer to the friendly negro, in whofe houfe he 

was accommodated, Mr.Park prefented him, at parting, with 

his horfe, now indeed become unable to proceed any farther. 

On the 8th of September he fet out on foot for Kinneyeto, 

a confiderable town, which he reached on the nth, and in 

three days more arrived at Kamalia. At this place Mr. 

Park, worn down by fatigue 2nd the vieiiTitudes of the wea¬ 

ther, having fometimes been plunged up to the neck in ri¬ 

vers and fwamps, and fometimes loft in woods and deferts, 

without fhelter, clothing, or food, fell into a fevere and dan¬ 

gerous fit of ficknefs, in which the remembrance of paft fuf- 

fering, and the hopes of future enjoyment, had nearly been 
ex tin gui (lied together. On his arrival at Kamalia he had 

flill a fpace of 500 miles to traverfe before he could reach 

any friendly country on the Gambia ; and being informed 

that great part of the way lay through a defert, which it 

was impoflible he could crofs fingly and unfupported, he 

had no other refource but to wait for the firft caravan of 

fiaves that might travel the fame track. Such a one was 

expelled to pafs through Kamalia at the end of three months, 

and the chief director of it refided in that place. To him, 

therefore, Mr. Park applied ; and for the value of one Have, 

to 
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to be paid on his fafe arrival at the Gambia, this worthy 

negro, whole name was Karfa Taura, not only undertook 

to conduct him fafe to Pifania, but offered him likewife the 

accommodation of his houfe until the time of the caravan’s 

departure. Under this man’s roof our traveller was con¬ 

fined to a mat, which was his only bed, by a fevere and dan¬ 

gerous fever for upwards of a month. Five months longer 

he was detained for the caravan. During this long interval 

not a murmur efcaped the lips of Karfa, or of any of his 

wives, at the trouble and expence which their inmate brought 

upon them. To the kind attentions, the tender folicitude, 

the cheerful affiduity, and warm hofpitality of thefe poor 

Pagans, Mr. Park declares he is indebted not only for his 

fafe return to Great Britain, but alfo for the prefervation 

of his life; and he admits that he made his friend Karfa but 

an inadequate return, though the bell in his power, by pre- 

fencing him, on their arrival at Gambia, with double the fum 

that he had originally promifed. 

The whole of Mr. Park’s route, both in going and re¬ 

turning, having been confined to a tra£l of country bounded 

nearly by the 12th and 15th parallels of latitude, it mufl be 

imagined that he found the climate in all places exceedingly 

hot. On the borders of the defert, where the fiercenefs of 

the tropical fun is remedied from the fands, the heat was 

fcarcely fupportable. Having been robbed of his thermo¬ 

meter, he had no means of forming a comparative judg¬ 

ment *, but he well remembers that in the dry feafon, when 

the wind blows from the eaft and north-eaft acrofs the de- 

iert, the ground became fo hot in the middle of the day as 

not to be borne by the naked foot. In the camp at Benowm 

even the negro flaves, accullomed as they were to this tem¬ 

perature, could not walk from one tent to another without 

their fandals. At this time of the day the Moors lie flretched 

at length in their tents, either afleep or unwilling to move; 

and Mr. Park declares, that, as he lay liillefsly along after 

their manner in his hut of reeds, he could not hold his hand 

R2 _ again ft 
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againft the current of air which came through the crevice% 

without fuffering very fenfible pain from its fcorehing effedl. 

In the fouthern diftridts, which abound with wood and wa¬ 

ter, the climate improves j and in the mornings and even¬ 

ings the air is ferene, temperate and pleafant. During the 

rainy feafon the prevailing wind is from the fouth-weft. 

The monfoon commonly changes about the latter end of 

June, and the wind continues to blow from the fouth-weft 

quarter until the middle or end of OTober. In this inter¬ 

val the country is flooded, and the rains are preceded and 

followed by dreadful tornadoes or typhons. The com¬ 

mencement of this monfoon is the fpring or feed-time, and 

its termination is commonly the feafon of harveft. 

Among the principal productions of the negroe territories 

is the lotus. It is rather a thorny fhrub than a tree, and 

abounds in all the countries which Mr. Park traverfed ; but 

it thrives beft in a fandy foil. Its fruit is a fmall yellow fa¬ 

rinaceous berry, about the fize of an olive, which being 

pounded in a wooden vefTel, and afterwards dried in the fun, 

is made into excellent cakes refembling in colour and fla- 
&j* 

vour the fweeteft gingerbread. Some of the natives pre¬ 

pare from it alfo a liquor delicioufly fweet. 

Of one fpecies of their corn the negroes make excellent 

beer, by malting the feeds nearly in the fame manner as 

barley is malted in England ; and the beer which is thus 

made was to Mr. Park’s tafte equal to the beft ftrong beer 

he had ever drank in his native country. 

In the latter end of April 1797 the cojfie or caravan being 

at length completed, and our traveller’s health re-eftablifhed, 

he fet out from Kamalia in company with feventy perfons, 

of whom only thirty-feven were Haves for fale. In nine days 

they came to Maana, bordering on a branch of the Senegal. 

In ten days more they reached the fmall but fertile ftate of 

Dentilla, and crofted in their journey fome of the ftreams 

that contribute to the great river of Gambia. On the 4th 

of June they fell in with that river, about twro days journey 

above 



French Wrights and Meafures. 245 

above the falls of Baraconda, to which place it is navigable 

for canoes from its mouth ; and in fix days more, on the; 

1 Oth of June, Mr. Park, to his infinite fatisfaflion, having 

undergone in his journey, from the heat of the weather, 

from fatigue, and from hunger, more than he could find 

words to deferibe, entered the hofpitable manfion of Dr. 

Laidley, from which he had fet out eighteen months before. 

On the 15th of the fame month he embarked in a flav<a 

{hip bound to America; which being driven by ftrefs of 

weather to Antigua, Mr. Park took his paffage from thence 

in a veflel bound to Great Britain ; and on the 25th of De¬ 

cember laft arrived fafely in London. 

IV. Explanation of the French Meafures and Wrights, pointing 

out their Value and principal Ufesy according to the Law of 

Germinal l%thy 3d Tear of the Republic. From the Journal 

de Phyfique, 1798, 

MEASURES OF LENGTH. 

Centimetre. The hundreth part of the metre, 

This is rather a fubdivifion than a particular meafure *. 

Decimetre. Tenth part of the metre- The double deci*s 

metre makes a very convenient meafure for the pocket. 

Metre. The ftandard of the meafures of the republic 

being the ten-millionth part of a quarter of the meridian, or 

the length of about 3 feet 1lines ; it may ferve for., 

meafuring cloth, fluffs, See. It; makes about the ordinary 

height of a walking-flick, which any perfon may carry in the 

hand. The demi-metre and the double metre may be ufeful 

for different kinds of meafurement. 

Decametre. Ten times the length of the metre. About 

thirty feet ten inches. Proper to form a chain for land- 

furveying. 

* The millimetre, or the thoufandth part of the metre, might be here 

mentioned ; but it is of little ufe in commerce. 

R3 fdeftometre* 
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Hectometre, Length of a hundred metres. "Will not be 

ufed. 

Kilometre. Equal to a thoufand metres, or about 580 

toifes. Four will make about a common league. 

Myriametre. Its value is ten thoufand metres, or about 

5800 toifes, which is a little more than one ftage. The 

kilometre and the myriametre will be convenient to exprefs 

diftances in itineraries, and to regulate boundaries in order 

to meafure the highways. 

MEASURES OF CAPACITY. 

Centilitre. There is no need for a fmaller meafure of this 

kind. It may be confidered as equal to a fmall glafs for 

fpirits and liquors. The double of it would ferve extremely 

well for the fame purpofe. 

Decilitre. This is almoft: equivalent to a common goblet. 

The ufe of it may be readily conceived. Its half and its 

double are analogous to other meafures now employed for 

liquids. 

Litre. Its content is equal to a cubic decimetre. It 

differs very little from the litron, and the Paris pint; and 

rnay be employed in the fame manner, either for liquids or 

dry fubftances. Its half and its double will be alfo very 

ufeful. 

Decalitre. It maybe fubftituted, as well as the double 

decalitre, for meafuring corn and all forts of grain. 

The demi-decalitre may fupply the place of the picotin 

(peck). i 

he&olitre will ferve for various dry fubftances, fuch as 

grain, fait, plafter, lime, coals, See. The content of this 

meafure might be given to cafks for wine. The demi- 

hectolitre will be alfo exceedingly ufeful, and particularly for 

grain. 

Kdolitre. Equal in content to a cubic metre. It is 

equivalent almoft to the ton ufed in {hipping, which is 

not 
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not fo much an inftrument of meafurement as a mode of 

valuation. 
) 

The myrialitre is fuperfluous *. 

# 

WEIGHTS. 

The milligramme would weigh a little lefs than ~T of a 

grain, confequently would give much more exa£lnefs than 

the 32ds which have been ufed hitherto ; but as this meafure 

is employed only in very nice operations, which do not occur 

in the common ufages of commerce, weights may be con¬ 

fined to the following: 

Centigramme. The hundredth part of a gramme, or 

about 4 of a grain. 

Decigramme weighs a little lefs than two grains. The 

demi-dedgramme is almoft equal then to the common grain. 

Gramme. Equivalent to the weight of a cubic centi¬ 

metre of water, which makes about nineteen grains. Very 

analogous to the gramma of the Greeks, from which it takes 

its name. It is exceedingly proper to ferve as unity in 

weighing valuable articles, fuch as gold and filver, and all 

thofe which require a great deal of accuracy. 

Decagramme. The weight of ten grammes. Its half 

makes about a gros (a dram) and a third. Its double is a 

little lefs than two thirds of an ounce. 

Hectogramme. The weight of a hundred grammes. 

Kilogramme. The weight of a thoufand grammes, very 

convenient to be ufed in the fale of the molt common articles. 

Its half exceeds our ufual pound by about three gros. 

Myiagramme. The weight of ten thoufand grammes, a 

little lefs than pounds. Its double will form the largefh 

* If the feries of decimal litres increafed by the doubles and halves of 

each be compared with the ancient meafures, it will be feen that, from the 

■centilitre to the decalitre, they agree perfectly for liquids; and from the 

ikmilitre to the bedlolitrcy for the various dry articles. 

R 4 
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weight 
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weight neceflary to be employed, and will anfwer with great 

advantage for that purpofe *. 

AGRARIAN MEASURES. , 

Centiare. Declare. The centiare and deciare are only fub- 

divifions of the are. The find is equal to a fquare metre. 

The fecond is equal to ten. 

Are. The unity of meafures for land or furveying. It 

is equivalent to a fquare decametre, or a hundred fquare 

metres (about 25 fquare toifes). It is well fuited for the 

meafurement of the valuable ground in cities, gardens, and 

fmall pofieffions, or fuch as are of a moderate extent. The 

denomination of deca-are> or decare by (hortening it, will 

fcarcely be of any ufe. 

He ft are. This is a fuperhcies containing a hundred ares. 

It may be employed for meafuring iands of a certain extent. 

The he&are is fomewhat lefs than double the large acre of 

zoo fquare perches, the perch being 22 feet. 

The kilare is of no importance. 

Myriare. Equal to ten thoufand ares, or a fquare the 

fide of which is a kilometre. It is confequently proper for 

the meafurement of lands of little value, fuch as commons, 

&c. when it is not neceflary to exprefs them in fquares pf 

long meafure. 

MEASURES FOR FIRE WOOD. 

Stere. A quantity equal to a cubic metre. By giving 

the length of a metre to billets, nothing more will be necef- 

fary, in order to obtain the (tere, than to range them within 

* The utility of the doubles and halves of each of the weights, which 

compofe the decimal feries, may be readily conceived.- By forming of the 

whole one feries, it will be feen that it is extremely analogous to that of 

the ancient weights, for which it may be fubftituted with great advantage 

all commercial tranfatfions. 

a fquare 
1 
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a fquare frame (chqffls\ each fide of which is equal to a metre. 

Jf the billets have another length, for example 3F feet, as re« 

quired by the ordinance refpedling waters and forefts, a fmall 

change only will be required in the height of the frame; and 

this will be attended with no difficulty. 

The ftere will be very convenient. It will be about half 

the demi-voie * of wood at Paris 

The demi-Jlere and the double Here may alfo be employed, 

Laftly, the deci-Jlere, or rather the double deci-Jlere, may be 

ufed like wife to regulate the fize of faggots, and the meafure 

of fmaller pieces of wood (cottrels), by determining their pro* 

per length. 

The other combinations of the Here do not feem to prefent 

any utility of confequence. 

■money. 

The different divifions of money are confidered here as 

imaginary coins, without paying any regard to the proper 

value of the principal unity. 

Centime. T he hundredth part, or value of the hundredth 

part of a franc. 

Decime. Tenth of a franc, equal to two fous. 
* 

Fr anc. Principal unity of the French money, or the 

fame as the livre of 20 fous. Its abfolute value, that is to 

fay, the quantity which it will purchafe of a certain fort of 

merchandife, varies, as is well known, according to circum¬ 

stances. 

* A •voie is equal to half a cord, the cord being eight feet in length 

and four in height. The demi-’voie then is equal to a quarter of a 

cord. Edit. 

V. Account 
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V« Account of Dr. Perkins's Difcovery of the Infuence of Me¬ 

tallic Praetors ^ in removing many &f the Difeafes of the Human 

Body. 

JL HIS difeovery has made fome noife in America, and, 

like every novelty, has its advocates‘and its opponents. I he 

fan of the inventor, now in London, has published a fmall 

work on the fubjeef, to introduce it to the notice of medical 

men in this country, from which we extract the following 

particulars : 

Galvani, the celebrated profeflbr at bologna, was the 

firfb who announced fome curious phenomena, obferved 

from an acciden al application of metallic fubftances to the 

nerves and mufcles of animals. The fubjedl immediately 

engaged the attention of philofophers throughout Europe, 

and the public, in confequence, were foon favoured with a 

confirmation of Galvani’s affertions, by the publication of 

the experiments of Valli, Volta, Fowler, Monro, Cavallo, 

See. The refult of thefe various refearches proved that 

the influence is not peculiar to a few animals only, but 

feems to be a property of all.” Although the living animal 

'is moil fufceptible of the influence, yet, from a combination 

of different metals, the nerves and mufcular fibres, long 

after every appearance of vitality was removed, have been 

excited to powerful a£Hon. 

From the difeovery of a new law % adding fo important a 

part in the animal oeconomy, it might rationally be expedred 

that attempts would be made to afeertain how far this prin¬ 

ciple could be applied in a remedial point of view to human 

difeafes. This has been the particular enquiry of Dodlor 

Perkins. 

* The term animal electricity, which arofe from the many ana¬ 

logies that were obferved between the influence difeovered by Galvani 

and eleffricity, has by later writers given place to GALVANISM, a com¬ 

pliment well merited by the ingenious difeoverer. 

Severs* 
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Several phenomena relating to the influence of metals in 

cafes of pains, he had obferved before the news of Galvani's 

difeoveryhad reached America*, and when the phyfiologifts 

of f urope were engaged in experimenting on the denuded 

nerves and mufcles of the fmaller animals, with a view to 

afeertain the agency of this incomprehenfible property in 

them, Dr. Perkins was profecuting a feries of experiments, 

which confided in applying externally, to parts affcdled with 

difeafe, metals and compounds of metals, of every deferip- 

tion, which occurred to him, and conftrudted into various 

forms and fizes. The refult proved, that on drawing 

lightly over the parts affe&ed certain inftruments, termed 

tractors, which he formed from metallic lubftances into 

pointed fhapes, he could remove moil of tnofe topical dif- 

eafes of the human body, where an extra degree of nerv¬ 

ous energy or vital heat was prefent *, unieis fuch difeaie 

was fituated in fome of the internal vifeera, too remote fiorn. 

the part where the inftruments could be applied. The dii- 

eafes which have been found moil fufceptibie or the influ¬ 

ence of the tradfors, are rheumatifm, fome gouty affections, 

pleurify, ophthalmias, erybpelas, violent fpafmodic convul- 

fions, as epileptic fits and the locked jaw, the pain and fwelling 

attending contufions, inflammatory tumors, the pains from 

a recent fprain, the painful effedls of a burn or feald, pains 

in the head, teeth, and indeed moft kinds of painful topical 

affections, excepting where the organic ftrudfure of the part 

is deftroyed, as in wounds, ulcers, &c. and excepting alio 

where oils or fome other non-condudling fubftances a.e 

prefent. 

This practice, like ill confiderable innovations, on its fir ft: 

introdudrion, encountered the fevered fcepticifm and ridi¬ 

cule, and a medical fociety pronounced it a revival or the 

exploded practice of animal magnetifm : but the prefident 

and many of the members of that fociety afterwards applied 

the tradlors to practice, and have fince publifhed the fuccefs 

of their numerous experiments. 
As 
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As moil phenomena are learned from obfervatlon long be¬ 

fore we arrive afe the theory which conne&s and explains 

them, fo with this metallic influence, no clear and fatisfac- 

tory explanation of the modus opercmdi has yet appeared* 

Notwkhftanding the afliduity with which phyfiologifts 

have purfued their enquiry, and are ftill purfuing*, to dif- 

cover the laws and properties of Galvanifm, and toafcertain 

the extent of its adlion in the animal ceconomy $ yet, like 

many other phenomena, they ftill remain myfteries. 

Mr* Meigs, profeflor of natural philofophyat Newhaven, in 

a letter on Dr. Perkins’s difcovery, conceives the principles of 

metallic irritability fo little underftood, that he will not pre* 

tend to explain how the tradlors produce their effects ; but 

feems fatisfled in finding that the effects are produced. After 

Hating an experiment on his own child, eight years of age, 

very dangeroufty ill with a peripneumonic complaint, and 

to which the tradlors gave almoft inftantaneous relief, he 

fays, u I have ufed the traddors with fuccefs in feverai 

other cafes in my own family ; and although, like Naaman 

the Syrian, I cannot tell why the waters of Jordan Ihould 

be better thanAbana and Pharpar, rivers of Damafcus; yet, 

Since experience has proved them fo, no reafoning can change 

the opinion. Indeed, the caufes of all common fadds are, 

•we think, perfeddly well known to us; and it is very probable, 

fifty or an hundred years hence, we fiiall as well know why 

* The celebrated Von Humboldt of Germany has lately publifhed a, 

volume of 500 pages 8vo. and is now preparing another. Thefe confift 

©f numerous experiments, chiefly on the nerves and mufcular fibre ; and 

ftom the fuccefs with which his enquiries have already been attend¬ 

ed, great hopes are entertained' that fome;»ing important will refult. 

M. Creve, profcffor of medicine at Mentz, has lately publifhed an im¬ 

portant trad! on Metallic Irritability. He maintains, from a variety of 

experiments m^de on the dead bodies of men and animals, that even the 

symptoms of putrefadiion do not conftitute an infallible evidence of deaths 

but that the application of metals will in all cafes afeertain it beyond the 

rolBbility of miflake. This difcovery is of great importance, as it maybe 

applied to prevent the dreadful error of premature inhumation. 

the 
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the metallic tractors fhould in a few minutes remove violent 

pains, as we now know why cantharides and opium will 

produce oppofite efledts: viz. we (hall know but very little 

about either, excepting facts” 

Mr. Woodward, profeiTor of natural philofophy at Dart-* 

mouth, in a letter alfo on the fame fubject, has hated a 

number of fuccefsful experiments in pains of the head, face., 

teeth, and in one cafe of a fprain. 

Dr. Vaughan, a member of the Philadelphia medical 

fociety, has lately publifhed an ingenious tracl onGalvanifm, 

the objedf of which is to account for the influence of the 

tradfors in removing difeafes. After a citation of numerous 

experiments made on the nerves and mufcles of animals, he 

•obferves, u,If we only take an impartial view of the opera¬ 

tions of nature herfelf, and attend diligently to the analytical 

inveftigations of the aforementioned experimentalifts on this 

fublime fubjedf, I think the fceptic mult admit that the piin- 

ciple of nervous energy is a modification of eledlricity, As 

fenfation is dependent on this energy,a pleafurable fenfation, 

or what may be termed a natural or healthy degree thereof, 

then certainly pain or fuperfenfation can only depend on 

an accumulation of the elediric fluid, or extra degree of 

energy in the part afledled. On this principle the problem 

admits of eafy folution 5 namely, that the metals, being fuf- 

ceptibie of this fluid, conduit the extra degree of energy to 

parts where it is diminifhed, or out of the fyftem altogether, 

refforing the native law of eledtric equilibrium.’7 

Drs. Tilton, Baker, Hall, Lord, Brevvfter, Dalho, Dyer, 

johnfon. Backus, Lee, Willard, Marvin and Gofs, of Ame¬ 

rica, have publifhed their approbations of theufe of metallic 

tradtors j which are in fadl only pieces of pointed iron or 

brafs, &c. How far the attempt of the author to explain 

their adtion upon the principles of Galvanifm has been fuc¬ 

cefsful, we will not take upon us to determine. We (hall 

only obferve, that were it even demonftrated to be a revival 

of animal magnetifm, if its efficacy be at the fame time de¬ 

fy, monfrated\ 
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monflratedy it will not be therefore rejected ; for in that cafe 

it would only be a proof that the empiricifm of the pradtifers 

of magnetifm, by introducing abfurd glare, (how and myftery, 

had been the means of obfcuring the principles on which it 

was founded. We are led to make this remark by an ob¬ 

servation of the author, u That in fome inftances the 

metallic influence, when excited by different perflns, produces 

different effects. Experiments made to afeertain the point, 

proved that tnere were perfons who might ufe the tradlors 

for any length of time, in difeafes which were fuitable for 

the operation, and produce no perceptible effedl ; when by pla¬ 

cing them in the hands of another perfon,who fhould perform 

the operation preciiely in the fame manner as before, the 

pain or inflammation would be removed directlyA note in¬ 

troduced here by the author, to prove by this fa& the 

analogy between the influence of the tradors and Galvanifm, 

does not appear, to us, to be in point. “ On the application 

of zinc and filver to the tongue, the fenfation of tafte is very 

flight to (ome, while with others it is very ftrong-when 

trio experiment is applied to the fenfe of flgh.t, fome are 

hardly fenfible of it, while others obferve a flrong flafh.” 

Elere, however, the caufe of the different effedls produced 

muft he fought tor in the modification, or peculiar ftrudture, 

of the organs of fenfation in the patient—not in the operator. 

"VEe mean not by this oblervation to detract from the 

merit of the difeovery: that muff reft, independent of all 

tneory, on the degree of evidence that may be brought 

forward to fupport it. If the fads fhall be Sufficiently con- 
j 

clufive to eftablifh the efficacy of the tra&ors, in removing 

only one fpecies of difeafe, the inventor has nothing to fear 

from the oppofition of the faculty in England :—the gentle¬ 

men who compofe that bony are too liberal to oppofe any 

beneficial innovation, merely becaufe it comes from a 

foreigner. On the other hand, if the cures reported to have 

been performed in America cannot be effeaed here by the 

fame means, and in cafes in. which there can be no ambiguity, 

they 
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they are too enlightened to be impofed upon, and induced 

to give the praClice a countenance and fupport to which it 

may have no claim. 

VI. An Analyfis cf the Waters of two Mineral Springs at 

Lemington Priors, near Warwick; including Experiments 

tending to elucidate the Origin of the Muriatic Acid. By 

William Lam BE, M. A. late Fellow of St. John's College, 

Cambridge. From the Memoirs of the Literary and Philo- 

fophical Society of Manchefter, Vol. V. Part I. 

The author of this ingenious paper has (hewn himfelf a 

mailer in the art of analyfis. The apparent difcovery of the 

origin of the muriatic acid, to which Mr. Lambe’s labours 

have led, is fo well worthy of the attention of philofophers, 

as it may lead to a difcovery of the compolition of other 

acids whole bafes are at prefent unknown, that we have not 

a doubt but the path he has laid open will be explored by 

all the able chemids of Europe. 

After fome very pertinent introductory remarks, the 

author obferves, that as both the fprings rife many feet below 

the earth, it feems needlefs to enter into any particulars 

concerning the nature of the furface, or the qualities of the 

foil of the circumjacent diftriCl, and therefore proceeds to 

the objeCts of his enquiry as follows : 

ON THE WATER OF THE NEW BATHS. 

The fpring was difcovered in the year 1790, at the depth 

of 42 feet from the furface of the ground. A well is funk 

about 24 feet deep. In the courfe of this depth there is a 

tock the thicknefs oi 8 or 10 feet; afterwards a bed of 

marl; after penetrating which, another rock, much harder 

than the former, is found. Through this fecond rock a bore 

is made 18 feet deep, where there is a fmall cleft in the 

rock. There are many little fprings found in this coi rfe; 

7 but 
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but from this cleft the water rifes with violence to the level 

of 4 feet above the furface of the ground ; and it affords a 

conftant and copious fupply of frefh water. 

I. ON THE GASEOUS FLUIDS. 

The water, when frelh drawn, fmells of fulphurated 

hydrogen, or hepatic # gas \ but it quickly becomes inodor¬ 

ous by expofure to the atmofphere. I have obtained no 

more than 4 cubic inches of gafeous fluid from a wine- 

gallon of the water. Of thefe, hardly half a cubic inch is 

abforbed by the water \ and, 1. Nitric acid dropped into this 

folution caufes a minute precipitate of fulphur \ hence fome 

hepatic gas has been expelled by the boiling. 2. I put fome 

of the water, which had not been boiled, into a bottle, leav¬ 

ing a part of the bottle empty: I then filled the bottle en¬ 

tirely with lime-water, and flopped it. A white precipitate 

fell, which, with the addition of diflilled vinegar, effervefced 

fenfibly, but not flrongly. 1 he half cubic inch is, therefore, 

moflly carbonic acid. 3. Into the portion of the air which 

was not abforbed by water, I plunged a lighted candle ; it 

was inflantly extinguifhed. This portion is,* therefore, 

azotic gas. 

II. THE SPONTANEOUS PRECIPITATE. 

A fediment falls to the bottom, and adheres to the lide3 

of the bath. It is of a yellow colour, and acquires additional 

brightnefs by expofure to the atmofphere. A fimilar fedi¬ 

ment may be feparated by boiling the frefh water. From a 

gallon of v/ater, .75 of a grain is procured. This diffolves 

readily in acids, and fhews all the common and well known 

appearances of oxyd of iron. It muff have been united with 

the carbonic acid, which has been already detedled. (i, 2.) 

* I muCt take leave to retain this name in the following pages, pre¬ 

ferring it Qif for no better reafon, at leaf! for its lhortnefs) to the com¬ 

pound term. 

III. SOMS 
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tU. SOME ANOMALOUS APPEARANCES WITH PRECIPITANT’S. 

1. After the fpontaneous precipitate has been feparated, 

a little oxygenated muriate of mercury was diffolved in a 

glafs full of the water. A white matter feparated during 

the folution, and, in fome hours, colletled in confiderable 

quantity. 

2. A piece of fulphate of argill was dropped into a jar oi 

the fame water ; prefently a flratum of white matter was 

formed at the bottom of the jar : but this appearance is tran- 

fitory ; for in the courfe of an hour or two the precipitate is 

re-diffolved, and the water refumes its tranfparency. This 

is an appearance which I had not found noticed by writers 

on the frrbjecV, though I have reafon to think it not uncom¬ 

mon. The waters of Aftrop, near Banbury, contain car- 

bonat of lime diffolved by the carbonic acid : and, when 

the carbonat has been feparated, by boiling the water, the 

fame appearance is produced by fulphate of argill. Its 

origin, and that of the decompofition of the mercurial fait, 

will be (hewn in the fequeh 

IV. THE METALLIC SALTS. 

S'everal phenomena demon (Irate the exigence of fome- 

metallic fubflance -in this water, betides the precipitate 

already defcribed (n.): but it is fo peculiarly combined, or 

otherwife modified, as to elude, in a great meafure, the 

action of the ordinary re-agents. When the water is boiled 

hi contadl with fome of the metals, it becomes turbid ; and 

the metal is partly oxydated, and partly diffolved. The irc% 

which hits been ufed in the condrudlion of the baths, is 

aim oft deftroyed* the tin, which lined a veffel ufed as a 

warm bath for children, has fuffered in like manner. If the 

Water be only boiled and poured into a wine-glafs with a 

bright key in it, the liquor becomes turbid before it is cold* 

Copper feems to refill its adlion better j but this is only in 

a low temperature ; for^ if the water be boiled in a copper 

Vol.L S veUt.C 
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vefTel, fimilar efFefls are produced ; a precipitate is formed^ 

and fome cbpper is diflolved in the water, i. This is readily 

proved by putting a bright piece of iron into the liquor, 

which, in a few hours, acquires a coppery coating *. Lead 

alfo I have found to be a£led upon. 

I examined, with fome minutenefs, the precipitates- formed 

by iron and by copper. 2. The firft is of a yellow colour $ 

and, though it is not magnetic, it may be made fo by the 

flame of a blow-pipe upon charcoal. It conflfts, therefore, 

of oxyde of iron, either totally or in part; but whether it is 

derived from the liquor, or from the iron which was ufed to 

procure it, cannot be determined by this experiment. But 

the following obfervation demenftratres, that iron is contained 

in the water itfelf. 3. The water was boiled in a copper 

veffel, and the precipitate formed was collected. This is 

alfo of a yellow colour > and, expofed to the flame of a blow¬ 

pipe on charcoal (like the former precipitate), it became 

magnetic. It feems alfo to contain copper *, for, precipitating 

its folution in muriatic acid by ammoniac, the liquor became 

blue \ the colour however was by no means ftrong. 

"When the falts of the water have been concentrated by 

evaporation, copper is acted upon more powerfully; in fo 

much that if a filver fpcon be ufed for the evaporation it is 

much tarnifhed, and the falls acquire a cupreous tafte and a 

yellow tinge, though they are colourlefs if the evaporation 

be made in glafs. Thcfe veitiges of the copper muft he at¬ 

tributed to the alloy of the fpoon. 

The appearances I have deferibed furprifed me the more, 

as, from the ufe of fome' of the common re-agents, I had 

formed oppofife coneluflons. 4. Prufliat of pot-afh, before 

the water has been boiled, forms a green cloud, but in a 

* This remark evinces the ftrong neceffity of a chemical examination of 

all the fuhftances ufed as medicines. It is very common to warm the 

water with a view of quickening its laxative power. It is evident with 

what caution veiTels in which copper is an ingredient fhould be ufed for 

Shis.purpofej or, rather,-with what care they fhould be utterly avoided. 

quantity 
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quantity hardly fufficient to precipitate. After boiling there 

is no decompofition ; nor is there any if the liquor be eva¬ 

porated to half its original bulk. 5. Tincture of galls ftrikes 

a purple colour before the v/ater is boiled : after boiling 

there is a precipitate likewile, but of a dull lemon colour j 

after a partial evaporation the colour approaches to white - 

nefs. In each of the two laft cafes, the liquor gradually ac¬ 

quires a deep yellow tinge. In thefe experiments, we have 

none of the ordinary figns of iron, except the carbonat (11.), 

though its exiftence in the water has been proved beyond 

queflion (3)4 

V. MANGANESE IS DISSOLVED IN THIS WATEk. 

As zinc is known to have a ftronger affinity to acids than 

the other metals have, I hoped by its mean to obtain fome 

information on the caufe of the fadls I have defcribed. 1. I 

boiled, therefore, fome of the water in a glazed veffel, in 

Conta£t with fome pieces of zink : a fmall precipitate was 

formed, but enough to be collected for examination with 

the blow-pipe. T his was fufed With borax ; and a globule 

was formed oi a rich red colour, precifely that communi¬ 

cated by manganefe*. Continuing the fufion, the colour 

vanifned ; nor could I make it re-appear by the yellow 

flame of the blaft: probably becaufe the manganefe was 

mixed with another metal. The globule was removed to a 

filver fpoon ; and, then, by fufion, it regained the red co¬ 

lour. To avoid the poffibility of error, a little manganefe, 

fuied with borax in the fame manner, was placed befide the 

red globule; and no difference could be obferved in the co¬ 

lour of the two globules, except a flight variety in the in- 

tennty 2. The lemon-coloured precipitate, formed by the 

tinffure 

* For the properties of this mineral fee Scheele’s Effay on Manganefe; 

or J^rgman on the White Ores of Iron. 

t I am aware of the obfervation of Bergman, that zink does not preci- 

p’tate folu-tions of manganefe. See his Effays, rol. iii. p. 4*4; But, be- 

S z Tides 
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tinffure of galls (iv. 5.), yields the fame refult. By ufiftgf 

a large quantity of the water, I collected fufficienf for exa= 

mination. This I put over a fire on an iron plate: the ve¬ 

getable part took fire and burnt away : the powder became 

of an cchry yellow, and was magnetic :—-fufed with borax 

by the blow-pipe, it acquired the rednefs which manganefe 

imparts. 

3. The fame fabl may be proved by a-fingle experiment. 

It is known that tartrite of pot-afih docompofes falts of man¬ 

ganefe by a double affinity ; in confequence of which, tar¬ 

trite of manganefe, which is a fubftance infoluble in wa~ 

ter, precipitates *. I poured, therefore, a folution of tar¬ 

trite of pot-alh into water, and there fell a copious crystalline 

precipitate. Much iron fell down with the manganefe, as 

might be expected from the affinity between the oxydes of' 

thefe metals: for, by fufing the precipitate with nitre, green 

fpots were formed on the fides of the crucible. 

Tartrite of pot-afh decompofes likewife falts of lime, a& 

is well known; but the tartrite of lime is precipitated in 

the form of a white powder, wdiich is not fenfibiy cryftaliine. 

But as there is a great abundance of lime in this water 

(xiv.), it feems probable that it had entered into the com- 

pofition of thefe cry.ftals. 

Manganefe has been bqt rarely noticed as entering into' 

the compofition of mineral waters. The reafon, perhaps, is, 

that it has been feldom looked for, rather than that it feldonr 

exifts; fince it is now known-to be a fubftance abundantly 

diffufed through the earth. The waters of Aftrop, which I* 

have mentioned above (in; 2.), decompofe tartrite of pot¬ 

ato, and form a cryftalline precipitate when its carbonate of 

lime has been thrown down by boiling. This water, in' 

thefe circumftances, hardly affeels either tindlure of galls or 

fides that I tkferibe only what I have feen, it will appear that the ia 

queftion is of fo peculiar a nature, that'it cannot be expefted to obey the 

ufual analogies of the other foiutions. 

# See Scheelc as above. 

pruSiat 
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prufiiat of pat-afh. Every -chalybeat faring may be fuf» 

-pedted to contain feme manganefe likewife^ and Ihould 

therefore be examined accordingly. 

VI. TESTS OF MANGANESE AND IRON. 

As I (hall have frequent occafion to mention this mix¬ 

ture of oxydes of manganefe and iron, I will enumerate the 

tells I have ufed, to avoid ufelefs repetitions. Thefe are, i. 

The magnet: to this the fmalleft particle of iron may be 

Tendered obedient, by expofing it to a due heat, on char¬ 

coal, by the blow-pipe. 2. I he tinge communicated by 

the proccfs to a globule of borax : this from iron is green or 

yellow; from manganefe it is hyaciathine; or, when the 

globule is more loaded with the metal, a fine rich red. This 

colour difappears by the blue conical flame ; and may be 

re-produced by the gentler yellow flame which furrounds 

the cone. 3. Fufion with nitre, or with carbonate of foda : 

manganefe imparts to them a fine blue colour; but if it be 

mixed with the oxyde of irdn the colour is green. 

VII. AN HYPOTHESIS TC EXPLAIN THE CAUSE OF THE 

PHENOMENA. 

The firfl hypothefis which I framed, to account for the 

fadts in queftion, was deduced from the well-known pro¬ 

perty which manganefe poffefles of oxygenating the muriatic 

acid. My reafoning was as follows :—Since, during the 

folution of the black oxyde of manganefe in the muriatic 

acid, a portion of the acid becomes oxygenated, it muft fol¬ 

low, that, if this portion ihould meet and combine with a 

metallic oxyde, the fait formed by fuch an union mull be 

fuperoxygenated. But in the (late of oxy,elation, doubtlefs, 

is a great part of the iron which is fo abundantly diffused 

through the earth. Are -then the appearances in queftion 

the refuIt of thefe circumftances ? In fhort, are die halts 

muriat of manganefe and oxygenated muriat of iron ? *n 

purfuance of this idea I formed fome oxygenated muria of 

S 3 irona 
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iron, by mixing fome yellow oxyde of iron (the rubigo ferti 

of the {hops) with water, and expofing it, by a proper appa* 

ratus, to the oxygenated muriatic acid gas. The gas readily 

dilfolves a part of the oxyde, a few bubbles (perhaps of 

carbonic acid) efcaping during the folution. 1. The fait 

which is formed is deliquefcent; colourlefs ; of a pure bit¬ 

ter tafle, without any of the fWeet ailringency of the con/- 

mon falls of iron*. Alcalies precipitate a white oxyde. 

Thp mineral acids, alfo, decompofe the fait; and at the fame 

time a white matter, of a cryflalline form, precipitates, but 

an excefs of acid re-dilfolves the precipitate f. 2. If fome 

metaljjc iron be digefted in a folution of this fait, an ochre 

precipitates copioufly, which is very foluble in acids. Cop¬ 

per alfo decompofe^ the fait; but the matter precipitated is in 

fmall quantity, and hardly foluble in acids. 3. Prufliat of 

pot-afh is totally unaffected by this fait; fo likewife is tinc¬ 

ture of galls when the fait is quite perfedfp; hut, after iron 

has been digefted with it, galls communicate a yellow tinge, 

or even precipitate a brownifh matter ; ftill the pruffiat of 

potafh has no effeT. Thefe properties of the fait bear fa 

ftrong a refemblance to appearances which I have remarked 

in the water, particularly in the effedls of the metals (iv. 

2 & 3-) and the failure of the re-agents (iv. 4 & 5.), that 

it flrongly confirmed me in the hypothecs I had adopted. 

Oil purfuing the experiment, however, the analogy failed. 

I added to the fait of iron very minute quantities of muriat 

* By far the heft method of making this fait is to put the ruft in a fau- 

cer, and to put the mixture of manganefe and muriatic acid, diluted to 

avoid a ftrong effervefeence, in a cup on the fame lancer ; then to cover the 

cup with an inverted glafs : thus the oxygenated vapour will be confined 

as it is {lowly extricatpd. If diftillation is ufed, the fait can be hardly 

made free from an aftringent tafte. 

•f Thefulphuric acid does not re-difTolve the precipitate ; the others'do 

Some further remarks on this fubjeftwill be found ^xiv. 6 ). 

J I once faw the galls form a white precipitate ; but I fufpect the oxy¬ 

genated was contaminated with fome common muriatic acid, formed by its 

decomposition during the digeftion. 

of 
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of manganefe ; but how fmall foever was the quantity ufed, 

and however much it was diluted, the manganefe was in- 

ftantly detefded by pruffiat of pot-aih. I was therefore forced 

to conclude that, if oxygenated muriat of iron is really an in¬ 

gredient of this water, it rnuft be formed by a procefs dif¬ 

ferent from that which I had imagined. 

Till. THE APPEARANCES IN QUESTION ARE PRODUCED 

BY THE ACTION OF HEPATIC GAS ON IRON AND MAN- 

GANESli. 

An obfervation of Bergman, though in part erroneous, 

has condu&ed me, as I think, to the true caufe of thefe ap¬ 

pearances ; and I am greatly miftaken if its confequences, 

when fully purfued, are not of confiderable importance to 

chemical fcience. Bergman has afierted that hepatifed water 

in which iron filings have been kept for fome days, in a well- 

clofed veile!, grows purple with tinaure of galls : if tne iron 

be diffolved by an acid, the colour approaches more to violet* 

He moreover adds, that the Solution of iron in hepatifed wa¬ 

ter is rot at all rendered turbid by pruffiat of potafo (bergman - 

.Effaysy Difertation vii. 4. L.) This latter fad promifed to 

throw fome light on the fubje£l of my enquiry, particularly 

when it was joined to the iaa of the hepatic fmeil, which 

the water has when recently drawn (i.). I was the more 

ftrongly induced to pay attention to this combination, from 

the contradiction of another very eminent chemifl. Mr. 

Kirwan has denied that hepatic gas can difiolvc iron, or any 

other metal (Philofoph» Tranfac. 1786). To aicertain this 

point, I have made numerous experiments with the greateft 

caution and accuracy that I have been able to apply. The 

hepatic gas which I have ufed, was obtained irom fulphuret 

of iron, formed by fufing equal parts of iron and flowers pi 

fulphur ) and (except in fome inflances, which will oe par¬ 

ticularly noticed as they occur) was extricated by diluted 

fulphuric acid. The gas was collected under water; which 

jjpae.thod was preferred, to purify it il poflible from extraneous 

S 4 acid. 
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acid. i. I digefte 1 iron filings, previoufiy purified by !*£« 

peated wafhings with diftilled water, in a folution of hepatic 

gas in diftihed water : the bo' tie was filled with the folution* 

and corked. I he iron was prelently a£led upon ; numerous 

bubbles arofe, which drove the cork out of the bottle ; they 

were ftrongly inflammable, and probably, therefore, pure 

hydrogen gas: the liquor gradually loft its hepatic odour; 

and at the end of fome days it had a fmell a good deal re- 

fembling that of ftagnant rain wrater ; as the bubbles ceafed 

to be produced it recovered its tranfparency. The liquor 

was then examined by re-agents. Infufion of galls {truck a 

yellow tinge •, pruftiat of potafh gave a little whitifh cloud 

nitrate of filver and muriat of barytes, each very minute pre¬ 

cipitates ; pure potafh a yellow precipitate, but not till the 

liquor had flood an hour or two. T. he liquor does not de- 

pofl.t any thing, either by expofure to the atmofphere or by 

a boding heat: but by this laid procefs fomething, perhaps 

a little gas which has efcaped the a61 ion of the iron, flies 

off; fince the precipitate with nitrat of fllver was white af¬ 

ter the boiling, which had previous to it been black. Very 

little can be deduced with certainty from thefe trials, except 

the prefence of a little fulphuric acid. It feemed of confe- 

quence to determine whether this is generated in the pro¬ 

cefs, or is accidental from the fulphuric acid which was 

ufed to extricate the gas. 

2. To determine this point I repeated the experiment, 

ufing the muriatic acid to ^generate the gas, inftead of the 

fulphuric. In this cafe, the liquor, as Pergman has faid, is 

iiot at all rendered turbid by pruftiat of potafh ; neither does 

the muriat of barytes precipitate any thing : the precipitate 

by pure potafh is now white, but as minute as before : ni¬ 

trat of filver makes a yellow cloud both before and after 

boiling : infufion of galls ftrikes a yellow tinge. Hence it 

is clear, that hepatic gas, when produced by fulphuric acid, 

carries with it a little of the acid which cannot be feparated 

by palling it through water. It feems probable alfo, that a 

little 
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little muriatic acid is carried up in like manner when this is 

yfed to extricate the hepatic gas. We may farther conclude, 

that though the remark ot' Bergman on the effedl of the 

prufliat of potafh is true ; the remark which accompanies it 

(on the colour produced by infuflon of galls) is erroneous. 

A purple colour is always, I believe, occafioned by extra¬ 

neous acid; in which cafe the prufliat of potafh is alfo pre¬ 

cipitated. From the fame fadts we are enabled to detedl 

another error alfo, into which the fame great man has been 

betrayed. In his analyfis of the acidulous waters of Medvl, 

in Oflro-Gothland (Bergman's Ejfays, Differtation vm. 6.), 

he has noticed a refiduum of 4- grains of iron, diflolved 

partly by hepatic gas, partly by carbonic acid;. Now we 

have feen that there is no decompofltion of thefe liqiaors by 

boiling; nor does any oxyde precipitate, how long foever 

the evaporation be continued. The hepatic gas feems to 

be totally decompofed : n.itric acid dropped into thefe li¬ 

quors precipitates nothing. 

Are we then to conclude with Mr. Kirwan, that hepatic 

gas does not decompofe iron or any other metal ? As the 

gas itfelf is decompofed, this, in ftridl propriety of language, 

mult be allowed to be true ; but that fome folution is 

effedied during the decompofltion the following remarks 

evince. 3. A piece of clean and bright iron was put into 

fome of the hepatifed folution (if I may be allowed fo to 

call it, while its true compofition is unknown) : it foon be¬ 

came turbid *, a copious ochry precipitate fell down ; and 

in 24 hours*the whole furface of the iron was covered with 

ruft. 4. Let the folution be boiled in a copper veflel, a 

precipitate alio feparates of an ochry colour ; but it is fmall- 

er in quantity than in the former experiment. 5. Digeft a 

piece of clean iron in the folution after it has been boiled.in 

a copper veflel ; much ochry matter fliil icparates ; but there 

•is no veflige of metallic copper on the iron plate. 6. Di- 

gefl copper filings in the liquor in which iron filings have 

jbeen previoufly digefled > feparate the copper filings, ard 

now 
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now let a piece of bright iron be put into the liquor ; in this 

cafe, copper is depofited on the furface of the iron in a me¬ 

tallic Hate. 7. Put a fmall piece of fulphat of argill into a 

glafs of the foliition, after frefh iron filings have been di- 

gefted in it; a white ffratum forms at the bottom of the 

glafs, but after fome time it is re-diffolved, and the liquor 

refumes its tranfparency. 8. Put a little oxygenated mtiriat 

of mercury into a glafs of the hepatifed folution ; as it dif- 

folves, a white matter collects on the Tides, and falls to the 

bottom of the glafs. 9. Infufion of galls, after the frefh iron 

has been digefled with the folution, precipitates the iron of 

a dark colour * flill the prufjfiat of potafli does not become 

turbid. From all thefe faffs it is clear, that as the iron com¬ 

bines with the fulphur of the hepatic gas, a- peculiar fubftance 

is formed and diffolved in the water, which has hitherto been 

unnoticed by chemical writers, as far as has fallen within my 

information. That this fubftance is contained in the waters 

of the fpring under our prefect examination, feems fully 

edtablifhed by the concurrent evidence of fo many pheno¬ 

mena in which they completely coincide. Compare in, 

1 & 2. iv. }, 2, 3, 4, & 5. 

IX. MANGANESE EXPOSED TO HEPATIC GAS. 

To complete the demonflration, it is neceftary to examine 

the action of hepatic gas upon manganefe. 

I. I digefled fome black oxyde of manganefe in hepatifed 

water: it had been previoufly purified, by being boiled re¬ 

peatedly in diHilled water *. The hepatic fmell of the gas 

is quickly impaired* and in 24 hours, if enough of the oxyde 

has been ufed, it is perfectly deflroyed * Hill the liquor has a 

peculiar fmell, which can hardly be called offenfive: no gas 

is extricated in this prccefs. The liquor, after filtration, was 

*■ The readied method of purifying this fubftance is to boil it fir ft ill a 

very large quantity of rain water; after which, a Tingle boiling in diftilled 

water will be fufHcient to extradt every Joluble impurity. 

4 examined 
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examined by the fame re-agents as the hepatifed folution of 

iron (vm. 1.) with nearly a fimilar refult; a minute quan¬ 

tity of fulphuiic acid was detected j pruflfat of potafh gave 

a fmall white cloud ; tinCture of galls a flight yellow tingd. 

Jlepeating the experiment with gas extricated by the muriatic 

acid, there was, in this cafe, no trace of fulphuric acid, and 

the liquor was not at all rendered turbid by pruffiat of pot¬ 

afh, From both thefe folutions pure potafh feparates a very 

minute white precipitate. 2. But, in one refpect, thefe fo¬ 

lutions differed from the folutions of iron; for, by thefe, 

nitrat of filver is inftantaneoufty decompofed, and a copious 

precipitate feparates ; it is of a dark brown or yellow colour, 

as if from a combination of fulphur. Oxygenated muriat of 

mercury let fall a white matter, much more plentifully than 

from the folutions of iron. Tartrite of potafh is decompofed, 

and a fine cryftalline fubftance is feparated, which is the tar¬ 

trite of manganefe. 

3. This folution is affeCted by metals in a manner fimilar 

to the folution of iron. A piece of clear iron becomes 

quickly covered with ruff, and an ochry matter feparates. If 

the liquor be boiled in a copper veffel, fome matter alfo 

feparates of the fame colour, and the furface of the veffel is 

evidently aCted upon. Thus the analogy between thefe 

jhepatifed folutions and the water of this fpring appears to 

me completely eftablifhed; and it may be concluded that 

this water contains a triple compound, the balls of which is 

Iron and manganefe, and the folution ©f which is effected by 

hepatic gas. 

X. ORIGIN OF THE MURIATIC ACID. 

The coincidence between the artificial products and the 

natural waters of the fpring is fufficiently proved: another 

coincidence remains to be conGdered, much more interefting 

And more unexpected—the coincidence between the licpa* 

tifed folution of iron and the oxygenated muriat of iron. 1 

had almoft concluded, from the’ refemblance between the 

properties 
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properties of this ialt and the phenomena of the water, that 

the water contains this very fait: now, I conclude, that they 

.contain a matter, be it what it may, produced by the aclion 

of hepatic gas on iron. But they are the very fame facts 

which form the bafis upon which each feparate inference 

is built:—does it not then follow as a neceftary confequence, 

that the hepatifed folution itfelf contains a muriat of iron 

highly oxygenated, and that, therefore, in this procefs muriatic 

acid is generated? This conclufion feems authorifed by 

reafon, and experiment has confirmed it. I. I evaporated a 

frnall quantity of the folution (vui. I.) in a watch glafs to 

drynefs: a bitter deliquefcent fait is left behind : on this 

fait a little ftrong fulphuric acid was dropped, and paper 

moiftened with ammoniac was held over the glafs ; white 

vapours were immediately formed over the glafs : feme 

volatile acid is, therefore, feparated by the fulphuric acid. 

2. I evaporated about 8 ounce-meafures of the fame liquor, 

and, as before, dropped.a little fulphuric acid on the re- 

fiduum ; in this cafe a throng efferveicence was excited, very 

pungent acid fumes arofe, which, from their finell, were 

readily known to be muriatic. She fame truth was efta- 

blifhed beyond a doubt by holding a bit of paper moiftened 

with fimple water, which made the vapours vifible in the 

form of a grey fmoke—a diftinguifhing charadteriftic of the 

muriatic acid. (Bergman’s Effays, Dif estation JL n. b. 3) 

The evaporation had been performed in a copper vefiel, ex¬ 

cept at its clofe ; and though it was carried on very rapidly, 

the deliquefcent matter had acquired a ftrong cupreous tafte. 

3. The hepatifed folution of manganefe (ix. 1.) evaporated 

to drynefs, leaves a deliquefcent fait Gf a peculiar mawkilh 

tafte ; and it (hews the fame figns of muriatic acid as the 

folution of iron, when treated with fulphuric acid in the 

fame way. I have expofed black oxyde of manganefe t® 

oxygenated muriatic acid, and find that a deliquefcent fait is 

formed, which is affected neither by pruftiat of potafh nor 

tincture of galls *,—alkalies feparate from it (what I did not 

x expert 
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lxpe&) white precipitates; tartrite of potafli, a cryftalline 

iftfoluble fait: all properties refembling the hepatifed folu- 

tion of manganefe. 4. Common iron ruft, purified by boil¬ 

ing in diftilled water, was digefted in hepatifed water. In 

1 day or two the hepatic odour is deftroyed, and the liquor 

has properties fimilar to that which was formed with the 

iron filings. 'I he fame kind of deliquefcent fait is left by 

evaporation, {hewing the fame appearances of muriatic acid. 

However, this liquor refembles the folution of manganefe in 

precipitating nitrat of filver readily, and of a brown colour 

(ix. 2.). 5. I treated mercury in the fame way : no gas 

efcapes in this experiment, as it does with the iron 5 a black 

iubftance is formed , but the hepatic odour was not deftroyed, 

though the hepatic gas was kept in contact with the mercury 

many weeks. After filtrating the liquor, I boiled it to expel 

the fuperfluous hepatic gas. A fmall portion of the liquor 

was fufFered to evaporate fpontaneoully : a cryftalline matter 

was left behind of an acrid tafte. Another portion was 

evaporated, with intention to colledt: more of thofe cryftals 5 

but, by accident, it was left expofed to heat too long, by 

which it became perfedlly dry, and the refiduum became 

quite black. A little fulphuric acid was dropped on this 

black matter, by which it effbrveiced ftrongly, and very 

pungent fumes arofe which had all the properties of muri¬ 

atic acid. 

[To he concluded in the next Number. ] 

VII. Method employed between Ad dun and Lieufaint in France,■ 

to meafure the Bafe of a Triangle, in order to determine 

the Length of an Arc of the Meridian. From the Journal 

de Phyfique, 1798. 

X HE high road between Lieufaint and Melun has lately 

been the theatre of an operation extremely mterefting, which 

%viU form 311 epoch in the hiftory of the fciences, In ordei^ 

to 
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to fix invariably the ftandard of the metre *, two celebrated 

aftronbmers, Delambre and Mechain, were commiffioned to 

meafure an acre of the meridian, by a feries of triangles 

carried from Dunkirk to Barcelona f. To calculate the Tides 

of thefe triangles, it was necefiary to fet out from a primitive 

bafe. None of thofe meafured for the meridian of 1740 

had been determined with fufiicient accuracy, and fome 

errors were fufpeaed. As the bafe neareft to Paris, between 

Villejuif and Juvify, prefented a length of little more than 

5000 toifes J, with confiderable inequalities of the ground 5 

the road from Lieufaint to Meliin, which gave a length by 

eftimation of 6076 toifes, in almoft a firaight line and with 

very little variation in the level, was with great reafon pre* 

ferred. To prepare for the meafurement of this bafe, the 

two fignals or obfervatories, now to be feen, the one at the 

end of Lieufaint, and the other at the entrance of Melun, 

were fil'd ere&ed. Within each of thefe fignals a large 

done was fecured in a piece of ftrong mafon-work, and from 

this done arofe a cylinder of copper, fattened into it with a 

mafs of lead. The axes of thefe cylinders, which were 

rouitecn lines in diameter, correfponded perpendicularly 

with the upper points of the fignals. As the line of the bafe 

formed towards the middle a fmall bending, the angle was 

meafured, and found to be 379° 1 F, which produced in the 

total length a difference 01 10— inches. Departing from the 

* See rne preceding table of the new French meafures. Edit. 

f It was piopofsfld to extend this labour to Majorca; but it was found 

impoffible to proceed to that Nation, on account of the too great difiance 

of the fignals. " * . f »> I 

£ The object of Delambre and Mechain’s labour being to cftablilL a 

relation between tne old and the new meafures, and this labour having 

been begun in 1791, it was necefiary that the meafurem’ent fhouid he ex- 

piefled in tciies, and ftailions of a toife; the ufe of which could not be 

abandoned till the metre was exa&ly determined. The commiffion of 

weights aiiQ meafures gave, according to the ancient mode of calculation, 

a provifionai metre, the approximation of which is more than fulicient for 

'.nmmon vfes. This metre furpaffes the half tcil'e by II.44 lines. 

fummifc 
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fummit of this angle, poles in the direction of each of the 

fignals wete eredfed, at the diftance of every hundred toifes* 

At the bottom of each of thefe poles, a wooden wedge was 

driven into the ground to fuch a depth that nothing could 

alter its portion, and the place of each of the wedges was 

marked by heaps of hones difpofed along the road. 

After thefe preliminary labours, Delambre began the ope¬ 

ration of meafurement on the 5 th of Floreal, at the bafe of 

the fignal of Melun. The inftruments conftrucfed for this 

purpofe were four rules of platina, each two fathoms in 

length (at a given temperature) ; fix lines in breadth, and 

two thirds of a line in thicknefs. Each rule was mounted 

on a piece of wood, fufficiently ffrong to be fecure aga’infl 

all warping and bending *, and was covered, at the diftance 

Of three inches, with a flight cafe of wood, at the two 

extremities of which arofe two points made of iron, to ferve 

as marks to diredt thb fight. On the rule of platina there 

was placed another rule of copper of the fame ftrength, but 

fomewhat lefs in length, which ferved to'meafure the ex- 

panfion of the platina. It is well known by experience, that 

the expanfion of platina is to that of copper as .12 is to 25* 

The two rules were fixed upon each Other, in an invariable 

manner by their anterior extremity, in order that the efFedf 

of the expanfion might be carried entirely to the other ex¬ 

tremity. The rules being plunged into melting ice, and 

confequently at o° of Reaumur’s thermometer (320 Fahr.), 

the extremity of the copper coincided on the platina at a line 

marked ; but as foon as they were expofed to another tem¬ 

perature, the copper extended on the platina, on account of 

the different expanfion of the two metals. An ingenious 

apparatus conftrucfed on this principle, afforded,, with the 

affiflance of a nonius and rnicrOfcope fitted to it, the means 

of eftimating the dilatation of the platina to nearly 3000^ 

of a toife. This apparatus formed at the fame time a very 

fenfible metallic thermometer, each part or degree of which 

correfponded to a dilatation of 0^00009245 of a toife, on 

each- 
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<£ach rule of the platina *. The four rules were placed it 

the end of each other, fupported by iron tripods mounted on 

three fcrews, to make the extremities correfpond at equat 
heights, and brought1 into a' line by marks to diredh the fight, 

placed fuccedively on the wooden wedges before mentioned* 

Had each ride been placed in immediate contact with its neigh¬ 

bour, the operator in placing one rule might have deranged 

the preceding, and the contact befides would never have 

been perfeft. To prevent this inconvenience, care was taken’ 

to leave a fufftcient interval from One rule to another; but 

the extremity of each rule was furnifhed with a fmall fule, 

or flip of platina, which could be pufbed into a groove to fill¬ 

up‘the interval, and to form a perfect contact wi.h the fol¬ 

lowing rule: a fcale fitted with a nonius, viewed through a' 

mrcrofcope, meafured the length of the fmall rule, to nearW 

„ f.-dt-Qis of a toife. But in thus meafuring a line on ground, 

Which often rifes Of falls inferifibl'y, it was neceffary to pay 

great attention to the differences of the level. ~ For this pur- 

pofe the cafe of each rule had, at equal diftances from itsT 

extremities-, two fmall cubes made of copper, which rofe to 

equal heights on the plane of the rules ;; and upon which 

Were laid the two branches of a fquare, bearing a fpirit level. 

This level being twice placed'on each rale, in the-two-con-' 

t*aryq dire£lio,ns, gave the mean inclination almoft to a1 
♦ 

minute y fo that with a very fimple formula each rneafure 

was found reduced to the horizontal line, and the feries of 

obfervations gave at the fame time the complete level of the* 

bafe. In commencing the operation, the fir ft rule was 

placed in fuch a manner that the centre of a plummet, fuf- 

pended at its- anterior extremity, fhouid- fail exactly on the 

centre of the copper cylinder, already mentioned, which 

* Allufion is made here not to common thermometers, but to newly 

invented metallic thermometers,.divided according to a new decimal fcale, 

of which 2.316 parrs correfpond to one degree of Reaumur. To exprefs$ 

therefore, that degree of expanfron of the platina, 0.000009245 muft bsr 

multiplied by 2,^16, which gives a little more than 0.00002. 

forme# 
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formed a point of departure under the fignal of Melun, The 

rules 2, 3 and 4 were placed in a feries after the fir ft, and 

brought into a line with the fight. The fmall rules, or flips, 

were pufned in to fill up the intervals 5 and the lengths o£ 

thefe flips, as well as the expanfion of each rule, and the 

obfervations of the level, read by Qelambre, were written, as 

he dictated, by two afliftants, who each held a paper divided 

into columns for that purpofe. After this the firft rule was 

removed and placed after the fourth rule, and the fame ope¬ 

ration was repeated, directing the line always by the fight- 

points, removed fucceffively at the diflance of every hundred 

toifes, and taking care at each change of the rule to read the 

expanfion, the length of the flip, and the two obfervations of 

the level. 

This operation being repeated 3021 times, rendered it 

confequently neceffary to make 6042 obfervations by the mi* 

crofcope, and as many of the level. This was continued 

without interruption during the day ; and when night obliged 

the operators to fufpend their labour, the following method 

was employed to fix the point where they left off, and which 

was to ierve next morning for the point of departure. To¬ 

wards the extremity of the lafl rule an iron (take was funk 

into the ground, and a pretty deep hole dug around it. The 

iron flake was then removed, and its place fupplied by a 

wooden flake, on the furface of which was nailed a plate of 

leaa. U lie laid rule was placed in fuch a manner that a 

plummet, nicely adjufted and fufpended from its extremity, 

ihould fall on this plate ; the point where it touched the lead 

was marked as exaclly as poflible, and the wooden flake 

was defended by a flrong povering of wood, which was itfelf 

covered with earth, fo that carriages could pafs over it with¬ 

out caufing any derangement. Things remained in this flate 

till next morning, when the operations were refumed in the 

like manner as that of the firfl day. The whole operatioa 

lafled forty days, three of which only were interrupted. 

The operators generally advanced eighty-eight lengths of 
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274 ^:e EffeR of Mordants 

the rule everyday. On the 15th of Pralrial at noon,De.lambre 

arrived at the cylinder of copper, forming the other extremity 

of the bafe, under the fignalof Lieufaint \ the extremity of the 

lafl rule was found :to pafs the centre jufl 484- lines 3 and this 

deduction being made, as well as all the neceffary calcula¬ 

tions, the refuit was a length of 6075,784689 toifes. 
(• 

Though thefe details are fufficient to enable the reader to 

judge of the great precilion employed in this operation, De- 

lambre added many other ingenious and nice precautions 

which are too long to be repeated here, and which enfured 

to his labour the high elf degree of exadfnefs poffible. -We 

fhall only add, that, by the accuracy of the inibruments and 

methods employed, errors of inches and feconds are as littje 

to be prefumed in the prefent meafurement, as errors of 

toifes and minutes were formerly. This great perfection is 

chiefly owing to the labours of Borda. 

VIII. Chemical Refections on the Effect produced by Mordants In 

dyeing Cotton red. By. J. A. Chaptal. From the An- 

nales de Chimie, Vol. XXFL 

In -regard to the beautiful red colour given .to cotton by 

means of madder, the cafe is the fame as with certain phar¬ 

maceutic preparations, the ridiculous receipts for preparing 

which-have been hitherto refpected, becaufe apprehenfrons 

have been entertained that their effect would be altered by 

introducing the leaft change m the procefs. A month’s la¬ 

bour would fcarcely be fufficient to terminate all the opera¬ 

tions which have been judged jndifpenfibly neceflary for ob¬ 

taining that beautiful colour called the Turkey or Adri- 

anople red. Soda, oil, gall nuts, fumach, the fulphate of 

alumine, blood, the gaftric liquor, madder, foap, the nitro- 

muriate of tin, are employed in fucceffion. The true means 

of Amplifying this procefs is not to labour at hazard, and to 

make trial of the different methods pra&ifed without a 

* 5 guide 



in dyeing Cotton red. 275 

•guiclc and without principles. Such a proceeding conducts 

rarely and with flow fteps to any happy refults. I am ac¬ 

quainted but with one method of making progrefs in the 

arts, which is, to bring back and reduce all operations to 

Ample principles : by thefe means we obtain fixed points of 

departure, to which all refults and all our labours may be 

referred. Chemiftry is now fufficiently advanced to fupply 

us with thefe bafes, and nothing therefore is neceflary but to 

eftablifh them. In the hands of the artifl they will become 

what formulae are in the head of the mathematician. I 

fhall therefore attempt to give an example by fubjecling to 

chemical principles the three chief mordants in dyeing cot¬ 

ton red ; viz. oil, gall nuts, and alum. 

-It is known that cotton-does not receive -the red of mad¬ 

der in a fixed manner until it has been properly impregnated 

with oil. The red applied by printing is far from poflefling 

the fame degree of fixity, fince it will not Hand when wafhed 

with foda. This preliminary preparation is given to cotton 

by forming a cold foapy liquor from the combination of oil 

and a weak folution of foda. The ufe of this alkaline ley is 

attended with no other advantage than that of diluting and 

dividing the oil, aiid enabling the operator to convey it to 

all the parts of the cotton in an equal and eafy manner. I 

have found by experience that potafh produces the fame ef« 

te£t as foda and, in my opinion, this faff merits fome con- 

fideration, as foda, which is fcarce and dear in the north, 

may be lupplied by potafh, which is there common. 

From this principle it follows, that all kinds of foda or oil 

cannot be employed indiferiminately. I11 order that the foda 

may have the proper qualities, it mu ft be cauftic, and con¬ 

tain little muriate. It muft not be rendered cauftic by lime, 

as it then makes the colour brown. Its caufticity muff be 

the effect of its calcination. 

The carbonate of foda, and foda mixed with much mu- 
* 

tiate, combine with oil but very imperfectly. Therefore 
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foda that has been long prepared, or is impure, cannot be 

applied to the purpofes of dyeing in this manner. 

The choice of the oil is equally effential as that of the foda. 

The oil, to be good, mu ft unite very perfectly with the ley 

of foda, and muft remain in an abfolute and permanent (late 

of combination. I he oil fitted; for this dye is not fine oil, 

but that rather which contains a large portion of the extrac¬ 

tive principle. The former does not preferve its (late of 

combination with the foda, and requires fuch a flrength in 

the ley as would be injurious to the fubfequent operations. 

The latter forms a thicker and more durable combination, 

and requires only a weak ley of one or two degrees. 

The neceffity of producing a perfedl and intimate combi¬ 

nation of the oil and the foda will be readily perceived, by 

reflecting that the ley of foda is only employed to divide, 

dilute, and convey the oil in an equal manner to all the 

parts of the cotton : for it follows from this principle, that; 

if the oil is not well mixed, the cotton made to pafs through 

this mordant will take the oil unequally, and the colour, 

therefore, will be badly united. Hence it happens that 

the workman places the whole fecret of a well-united and 

flrong colour in the choice of good oil and fustable foda. 

It thence follows from thefe principles that the oil ought 

to be in excefs, and not in a (late of abfolute faturation } for 

in the latter cafe it would abandon the fluff in waffling, and 

the colour would remain dry. 

When the cotton has been properly impregnated with 

pil, it is fubjedled to the operation of being galled. The 

ufing of the gall nuts is attended with feveral advantages : 

i. The acid which they contain decompofes the faponaceous 

liquor with which the cotton is impregnated, land fixes the 

oil on the fluff. 2- The character of animalifation which 

the galls have, predifpofes the cotton to receive the colour¬ 

ing matter. 3. The aftringent principle unites with the oil, 

and forms with it a compound which blackens as it dries * 

which 

4 



Mi dyeing Cotton red. 277, 

V7hich is not very foluble in water,and which has the greateft; 

affinity with the colouring principle of the madder. The 

dyer may acquire a competent knowledge of this laft com¬ 

bination, and ftudy its properties, by mixing a deco&ion of 

gall nuts with a folution of foap. 

It follows from thefe principles : 1. That the place of the 

gall nuts cannot be fupplied by any other aftringent, let the 

quantity employed be what it may. 2. That the galls ought 

to be (trained as hot as poffible, that the decompolition may 

be fpeedy and perfedt. 3. That the galled cotton ought to 

be fpeedily dried, in order to prevent its affuming a black 

colour, which Would injure the brightnefs of the red intend¬ 

ed to be given to it. 4. That dry weather ought to be 

chofen for the procefs of galling, becaufe in moift weather 

the aftringent principle communicates a black colour, and dries 

(lowly. 5. The cotton ought to be prefied together with the 

greateft care, in order that the decompolition may be ef- 

fedled in an equal manner at every point of the furface. 

6. That a proportion ought to be eftablifhed between the 

gall nuts and the foap : if the former predominates, the co¬ 

lour is black ; if the latter, the portion of the oil not com¬ 

bined with the aftringent principle then efcapes by the waffi- 

ings, and the colour remains poor. 

The third mordant employed in dyeing cotton red is the 

fulphate of alurriine (alum). This fubftance not only has 

of itfelf the property of heightening the red of madder, but it 

contributes alfo by its decompofition and the fixation of its 

alumine to give folidity to the colour. To judge of the ef- 

fe£ls of alum in dyeing cotton, it will be fufficient to mix a 

decodlion of gall ntits with a folution of alurm The mixture 

becomes immediately turbid, and there is formed a greyiffi pre¬ 

cipitate, which^when dried, Is infoltible in water and alkalies* 

Every thing that takes place in this experiment of the la¬ 

boratory may be obferved in the procefs of aluming in dye¬ 

ing. Cotton, when galled and plunged in a folution of the 

fvtUate or acetite of alumine, immediately changes its colour, 

T J and 
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and becomes grey *, the bath prefents na precipitate, becaufe 

the operation takes place in the tiffue of the cloth itfelf, 

where the production remains fixed. It is however to be 

obferved, that if the galled cotton be palled through a too 

warm folution of alum, a portion of the galls efcapes ffonv 

the tiffue of the fluff, and the decompofition of the alum 

takes place in the bath itfelf ; which diminifhes the propor¬ 

tion of the mordant, and impoverifhes the colour. 

We have-'here therefore a combination of three principles 

(oil, the aflringent principle, and alumine) -which ferve as a 

mordant for the red dye of madder. Each of them employed 

feparately produces neither the fame fixation nor. the fame 

lullre in the colour. 

This mordant,without difpute, is1 the mod complex known4 

in dyeing, and it prefents to chemibry a fort of combination 

which it is of the ufmoft importance to fludy. It is from' 

the precifion in this combination, and the judgement fhewn 

by the artift himfelf to produce It, that a beautiful colour 

can be expected * but if it be poffible for liim to conduct 

himfelf through the labyrinth of thefe numerous operations, 

by taking the clue of experiment as his guide, it will at any 

rate be very difficult for him to fimplify his progrefs, or bring 

It to perfection. It is only byreafoning on his operations, and 

calculating the redid and principle of each, that he can hope 

to become mafker of his procefies, to correct their faults, 

and to obtain invariable produces. Without this, the 

practice of the mod experienced artid will afford nothing in 

his hands but the difeoimaging alternative of fuccefs and dis¬ 

appointment. I wifhed therefore in this fhort analyfis of 

the procefs-for dyeing red, which is the mod complicated 

of all, to give an indance of what chemidry can do in the 

arts when its principles are properly applied. T will venture 

to affert, that the mob uninformed workman will here find 

the principle of hisart and the rule of his conduct. 

IX. Oft 
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IX On a new metallic Subfiance contained in the Red Lead of 

Siberia, to which it is propofed to give the Name of Chrome* on 

account of the Property it pojfefj'es of colouring every Subfiance 

combined with it. By M. VA UtpJJELIN. From the An™ 

nales de Chimie, VoL XXV. 

In proportion as the means of chemiftry are multiplied and 

brought nearer to perfection, we have feen the number of 

fimple bodies increafe. Scheele enriched this fcience with 

two metallic fubftances and feveral acids, &c. and Klap¬ 

roth lately has made known two new metals and two earths* 

It appears, therefore, that we are not yet arrived at its ut- 

moft boundaries $■ and, that when mankind fhall dig more 

frequently, and to a greater depth in the earth, many bo¬ 

dies will be difcovered, of which at prefent we have no idea. 

1 will even venture to aflert that when chemiftry, armed with 

all the means it pofleffes at prefent, fir all get poffeffion of all 

the objects preferved in cabinets with fo much care, as fo 

many relicks which it is unlawful to touch, it will procure 

ufeful difcoveries from bodies that at prefent excite only idle 

curiofity. " . 

In the year 1789 M. Mac quart, a phyfician at Paris, to- 

gether with myfelf, analyfed the red lead of Siberia, and 

announced that this mineral was an intimate combination 

of the fuper-oxygenated oxyde of lead and the iron of alu- 

mine. Since that epoch Bindheim alfo faid, .that he had 

found in it copper, cobalt, nickel, iron, and the molybdic 

acid Some days ago I likewife fubjedted this fubftance to 

a new examination, and 1 hope to prove that every thing 

hitherto publilhed on this fubjedt is incorredlj and though 

T have not yet given to my refearches all the extent which I 

propose, for want of a fufficient quantity of matter, they 

have been carried far enough to prove that the red lead con¬ 

tains a new metallic acid poflefting charadterifing marks 

* From pcp»,cKt colour. Edit, 

t4 well 
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well defined, and fome properties which may render it ap^ 

plicable to the arts. 

jExp. I. A hundred parts of this mineral reduced to a fine 

powder, were mixed with 300 parts of the faturated carbo¬ 

nate of potafli, and about 4000 parts of watery and this 

mixture was expofed for an hour to a boiling heat. I ob» 

ferved, ill, that when thefe matters began to a£t upon each 

other there was produced a ftrongeffervefcence which con¬ 

tinued a long time ; 2d, that the orange colour of the lead 

became a brick red ; 3d, that at a certain period the whole 

matter feemed todiffolve; 4th, that in proportion as the ef- 

fervefcence advanced the matter re-appeared under the form 

of a granulated powder, of a dirty yellow colour; 5th, that 

the liquor affirmed a beautiful golden yellow colour. "When 

the eftervefcence had entirely fubfided, and appeared to 

have no longer any a£Hon on the fubftances, the liquor 

was filtered, and the metallic dull collected on the paper. 

After being wafhed and dried, it weighed no more than 

78 parts : the potafli therefore had taken from it 22 parts. 

Exp. II. I poured upon the 78 parts juft mentioned, fome 

of the nitric acid, diluted in twelve parts of water, which 

produced a brilk effervefcence. The greater part of the 

matter was diffolved : the liquor affumed no colour; and' 

there remained Only a fmall quantity of powder of an orange- 

yellow colour. I feparated the liquor of the refiduum by 

the help of a fyphon, wafhed the matter feveral times, and 

united the walkings with the firft liquor. This refiduum, 

dried, weighed no more than 14 parts: from which it fol¬ 

lows, that the nitric acid had diffolved 64. 

Exp. III. I qgairt mixed thefe 14 parts with 42 parts of 

the carbonate cf potafli and the neceffary quantity of water. 

I then, treated them as in Experiment I. and the pheno¬ 

mena were the fame. The liquor, after being filtered, was 

United to the former ; and the refiduum, wafhed and dried, 

Weighed no more than 2 parts, which were ft ill red lead, 

and therefore thrown away. 

Exp. IV. 
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Exp. IV. The two nitric {elutions united and evaporated,* 

produced 92 parts of nitrate of lead, cryftallifed in o&aedra, 

perfectly white and tranfparent. Thefe 92 parts of nitrate 

of lead, diffolved in water, were precipitated by a folution of 

the fulfate of foda. This produced 81 parts of the fulfate 

of lead, which were equivalent to 5^68 of metallic lead. 

Exp. V. The alcaline liquors united, had an orange-yel¬ 

low colour. They depofited at the end of fome days two 

parts of a yellow powder which contained no more lead. 

Thefe liquors, fubje£led to evaporation until a faline pellicle: 

was formed on their furface, produced, on cooling, yellow 

crydals 5* among which there was carbonate of potalh, not 

decompofed. Thefe cryftals diffolved in water, and the 

folution united with the mother water, the whole was 

mixed with weak nitric acid until the carbonate of potafh 

was faturated. The liquor then had a very dark orange- 

red colour. Being united with a folution of the muriate of 

tin, newly made, it fird affumed a brown colour, which af¬ 

terwards became greenidi. Mixed with a folution of the 

nitrate of lead, it immediately produced the red lead. Lad- 

ly, evaporated fpontaneoufly, it produced ruby-red cryftals, 

mixed with cryftals of the nitrate of potafh. Ninety-eight 

parts of this mineral, decompofed as above mentioned, hay¬ 

ing produced 81 parts of the fulfate of lead, 100 parts 

would have given 82.65, which are equivalent to 57.1 ,of 

metallic lead. But admitting, as experiment proves, that 

100 parts of lead abforb, in combining with acids, 12 parts 

of oxygene, the 57.1 of metallic lead ought to contain in 

the red lead 6.86 of this principle, and we ought to have 

for the mineralifing acid 36.4. 

Exp. VI. To verify by fynthelis the {proportions of the 

principles of the red lead found by analyfis, I diffolved 50 

grains or about 2.654 grammes of metallic lead in the nitric 

acid ; and the folution having been divided into two equal 

parts, the one was completely precipitated by the neceffary 

quantity 
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quantity of tire combination of the acid of red lead with pot-* 

a(h, and I obtained 43 grains, or about 2.282 grammes of 

red lead, as beautiful as the natural mineral. The other 

portion of the nitrate of lead, precipitated by cauflic potafh, 

gave 28 grains of the white oxyde of lead. Thus, by this 

fynthefis, 100 parts of red lead would be compofed of 65.12 

of the oxyde of lead and 34.88 of acid. By analyfis, as 

has been fhewn, it gives only 1.72* lefs in the acid which 

mineralifes the red lead—a difference which approaches as 

near to corre&nefs as chemical means will admitf. 

Though the properties above fhewn were- more than fuffi- 

eient, ftriClly fpeaking, to convince any one well acquainted 

with the differential characters of metallic fubftances, that 

the one in quefti'oh belongs to a particular Ipecies, I thought 

it my duty to compare its acid by a feries of combinations 

with the mol'ybdie acid, in fome properties of which if 

feems to partake. 

Comparative Experiments on the JlLoIybdic Acid and that of 

Red Lead. The Combination of the former with Potu/h is 

diftin*uifin'd by the Letter A, and the Combination of the lat¬ 

ter with Potajh by the Letter B. 

The combination of the molybdic acid with potafii fur- 

nifhes a fait which has no colour. 

The combination of the acid of red lead with potaffr 

gives a fait of an orange colour. 

A, Mixed with filings of tin and the muriatic acid, imme¬ 

diately becomes blue, and precipitates flakes of the fame 

* There mutt be a miftake in fome of the cyphers; for the difference, 

between 36.4 given py analyfis, and 34.83 obtained by fynthefis, is only 

r.52. Edit. 

+ It is known by the experiments of C Macquart, that the red lead 

of Siberia contains a final! quantity of the water of cryftallifation, which 

amounts to three or four centimes. It may be poifible, therefore, that 

Shis difference may be owing to that fubllance. 
colour* 
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colour, which difappear at the end of fome time, if an ex~ 

cefs of muriatic acid has been added, and the liquor 

affumes a brownifh colour. 

B, Treated in the fame manner, becomes at frfl: yellow- 

ifh-brown, and afterwards affumes a beautiful green colour. 

A, Mixed with a folution of hydro-fulfure of potafh, gives 

no precipitate, but by the addition of fome drops of the 

nitric acid there is immediately formed a precipitate of a 

chefnut-brown colour. 

B, Mixed with the fame reagent, gives, without the ad¬ 

dition of the nitric acid, a green precipitate, which, by 

that acid, becomes yellowifli. 

A, With a folution of the nitrate of lead, forms a white 

precipitate, foluble in the nitric acid. 

B, Mixed with the fame folution, gives an orange pre¬ 

cipitate, absolutely of the fame {hade as that of the red 

lead pulverifed. 

A, Mixed with a little alcohol and“ nitric acid, does not 

change its colour. 

B, Added to the fame reagent, immediately affumes a 

blueifh green colour, which preferves the fame fhade even 

after defecation : ether alone gives it the fame colour. 

A, With a folution of the nitrate of mercury, gives a 

white flaky precipitate. 

B, With the fame folution of mercury, gives a precipi¬ 

tate of a dark cinnabar colour. 

A, With a folution of the nitrate of fiver, forms a 

white flaky precipitate. 

B, With the fame reagent, gives a precipitate, which, 

the moment it is formed, appears of a moft beautiful car¬ 

mine colour, but becomes purple by expofure to the light. 

This combination, expofed to the heat of the blow-pipe, 

melts before the charcoal is inflamed. It affumes a blackifh 

and metallic appearance. If it be then pulverifed, the pow¬ 

der is fill purple*, but after the blue flame of the lamp is 

brought in contact with this matter, it affumes a green co¬ 
lour. 
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lour, and die filver appears in globules difleminated through 

out its fubltance. 

A, With the nitrate of copper* forms a greenilh preci¬ 

pitate. 

B, With the fame folution, gives a chefnut-red precipi* 

sate. 

A* With the folutions of fulfate of zinc* muriate of bif- 

muth, muriate of antimony, nitrate of nickel, the murh* 

ates of gold and platina, produces white precipitates, when 

thefe folutions do not contain excefs of acid. 

B, With the fame folutions, produces almoll the fame 

phenomena; except that the precipitates are for the molt 

part yellowilh. That of gold is greenilh. 

The Molybdic Acid alone. 

T\ The molybdic acid melted with borax gives it at 

blueilh colour. 

2- Paper dipped, in the molybdic acid becomes in the fun 

of a beautiful blue colour. 

3. The.molybdate of lead difiblves in the muriatic acid* 

and the folution does not illume any colour even by ebul¬ 

lition* 

Acid of the Red Lead alone* 

1. The acid of the red lead melted with borax commu¬ 

nicates to it a very dark green colour. 

2. Paper impregnated with the acid of red lead afiumes 

in the light a greenilh colour. 

3. The red lead difiblves even without the application of 

heat in the muriatic acid, and the folution has an orange- 

red colour *, but by ebullition it afiumes a beautiful green 

colour, and there is formed muriatic acid highly oxyge¬ 

nated. 

Prom the phenomena above mentioned, I entertain no 

doubt that the acid which mineralifes the red lead of Siberia 

has for its bafis a particular metal, hitherto unknown. If 

k be compared indeed with all the other motals, there will 

be 
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t>-e found no perfedt analogy between them. The uranium 

does not become acid ; it cannot be combined with cauftic 

alkalies, and does not redden vegetable blue colours. Tita¬ 

nium diftolves in acids, produces cryftallifable falts, and does 

not combine with alkalies. Tungften becomes yellow in 

acids, without being diffiolved ; and gives, with alkalies, white 

cryftallifable falts. It would be ufelefs to continue the com- 

parifon of this fubftance with other metals ; their properties 

are too well known ; and it is evident that they exhibit no 

phenomena of the like kind. 

£M. Vauqueiin’s fecond memoir on the properties of this 

new metal will be given in the next number of the Philofo- 

phical Magazine.]] 

X. An Account of the Jumping Moufe of Canada, Dipus 

Canadenfis. By Major General THOMAS Davies, F. R. S» 

and L. S. From the Tranfadtions of the Linnean Society, 

Vcl.IV. 17980 
0 > i ' ’ * V 

,/\s I conceive there are few perfons, however converfant 
„ • >' 1 ' . 

with natural hiftory, who may have feen or known there 

was an animal exifting in the coldeft parts of Canada, of the 

fame genus with the Jerboa, hitherto confined to the warmer 

climates of Europe and Africa *, 1 take the liberty of laying 

before this fociety the following obfervations (accompanied 

by a drawing) on an animal of that kind, procured by myfell 
V 

in the neighbourhood of Quebec, during my laft refidence in 

that country. As I do not recoiled! to have feen this animal 

either figured or defcribed by any author in natural hiftory, 

I flatter my fie If, thefie obfervations may afford fomc {Satisfac¬ 

tion to the prefident and members of the Linnean Society. 

The fpecimens from which I made the drawing are now in 

my collection. With refpedl to the food, or mode of feed¬ 

ing, of this animal, I have it not in my power to fpeak with 

any degree of certainty, as I could by no means procure any 

kind 
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kind of fuftenance that I could induce it to eat ; therefore, 

when caught, it only lived a day and a half. The fi-rll I was 

i’o fortunate to catch was taken in a large field near the falls 

of Montm'orenci, and by its having ftrayed too far from the 

fkirts of the wood, allowed myfelf, with the afliftance of 

three other gentlemen, to furround it, and after an hour’s 

hard chafe to get it unhurt, though not before it was 

thoroughly fatigued ; which might in a great meafure ac¬ 

celerate its death. 

During the time the animal remained in its ufual vigour, 

its agility was incredible for fo fmall a creature. It always 

took progreflive leaps of from three to four, and fometimes 

of five yards, although feldom above 12 or 14 inches from the 

furface of the grafs; but I have frequently obferved others 

in fhrubby places and in the woods, amongfi: plants, where 

they chiefly refide, leap considerably higher. When found 

in fuch places, it is impofiible to take them, from their won- 

. derful agility, and their evading all purfuit by bounding into 

the thickeft cover they can find. 

With refpedf to the figure given of it in its dormant date, 

I have to obferve, that fpecimen was found by fome work¬ 

men, in digging the foundation for a fnmmer-houfe, in a 

gentleman's garden about two miles from Quebec, in the 

latter end of May 1787. 

It was difcovered enclofed in a ball of clay, about the fize 

of a cricket-hall, nearly an inch in thicknefs, perfectly fmooth 

within, and about 20 inches under ground. The man who 

firft difcovered it, not knowing what it was, flruck the ball 

with his fpade, by which means it was broken to pieces, or 

the ball alfo would have been prefented to me. The draw¬ 

ing will perfectly (hew how the animal is laid during its 

dormant ftate. 

How long it had been under ground it is impofiible to 

fay; but as I never could obferve thefe animals in any parts 

of the country after the beginning of September, I conceive 

they lay themfelvcs up fome time in that month, or beginning 

of 
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of Oolober, when the frofl becomes (harp : nor did I ever 

fee them again before the lad week in May, or beginning of 

June. From their being enveloped in balls of clay, without 

any appearance of food, I conceive they deep during the 

winter, and remain for that term without fuftenance. As 

foon as 1 conveyed this fpecimen to my houfe, I depofited 

it, as it was, in a final 1 chip-box, in fome cotton, waiting 

with great anxiety for its waking; but that not taking place 

at the feafon they generally appear, I kept it until I found it 

begin to fmell: I then (luffed it, and preferved it in its torpid 

pofition. I am led to believe its not recovering from that 

(late, arofe from the heat of my room during the time it was 

in the box, a fire having been conffantly burning in the 

/love, and which in all probability was too great for refpira- 

-tion. I am led to this conception from my experience of 

the fnow bird of that country, which always expires in a few 

days (after being caiight, although it feeds perfectly well) 

if expofed to the heat of a room with a fire or (love; but 

being nourifiied with fnow, and kept in a cold room or paf- 

fage, will live to the middle of fummer. 

The animal above defcribed belongs to Schreber’s genus of 

Dipus, arid may be charadlerifed 

Dipus Canadensis palmis tetradciBytis, plantis pentadaBylis, 

caudd annul at d undique fetosd, corpore longiore. 

Fig. i. Plate VIII,reprefents the Dipus Canadenfis. 

Fig. 2 (hows it in its torpid (late. 

XI. On the Theory of the Structure of Cryjlals, by the Abbe HjlUY. 

From Vol. XVIL of the Annales de Chimie. 

[Continued from Page 169.] 

4. Intermediate Decrements. 

1 HERE are certain cryffals in which the decrements on 

the angles do not take place in lines parallel to the diagonals, 
but 
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but parallel to lines fituated between the diagonals and the 

.edges. This is the cafe when the fubtra&ions are made by 

ranges of double, triple, &c. moleculse. Fig. 47, (Plate IX.) 

exhibits an indance of the fubtraclions in queftion ; and it 

Is feen that the moleculae which compofe the range repre- 

fented by that figure, are afiorted in fuch a manner as if of 

two there were formed only one ; fo that v/e need only to 

conceive the cryilal composed of parallelopipedons, having 

their bales equal to the fmall rectangles abed, e df gs 

hgilSee. to reduce this cafe under that of the common 

decrements on the angles. I give the name of intermediate 

decrement to this particular kind of decreafe, the progrefs of 

which will be better iiiulirated by the following example. 

Syntactic Iron Ore [Tig. 48). 

De rifle Cryflallographie, tom. in. p. 198 and 199. var. 9 

and 10. 

Geomet. char act. Refpective inclination of the trapezium^ 

bsgo, nggOj of the riling pyramids 1350 34' 3i//,j 

of the edges eg, g 7, *29° 3i/ i6//. Angles cf the tra¬ 

pezium begoy b or c = 103° 4S7 35'v j 0 or g — 76° id 

This variety of iron ore, which for the moil part appears un¬ 

der the form of two oppofite pyramids, rifing from a common 

bade, is found at JTamcnt in les V ofg.es. T here are fome 

groupes the furface of which, like the iron ore of the ifland of 

Elba, refleCls the mofl lively prifmatic colours. The cryftals 

are often fo fmall, that they might be taken for Ample tetra-? 

gonal laminae j but, on clofe infpeCtion, the fmall foots which 

form the faces of the rifing pyramids may be feen. 

Thefe cry Hals, which M. de FIfle claffed among tjie modi- 

Tcations of the dodecaedron with ifofceles triangular planes, 

have for nucleus a cube which performs the functions of the 

rhomboid, as in the ore of the ifland of Elba. The two 

regular hexagons, by which they are terminated, arife from 

a decrement by a Angle range of cubic molecule on the 

angles r, n, (fig. 46) of the nucleus. 

To 
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To form an idea then of the effedl of the intermediary 

law, combined with the preceding, and which gives rife to 

the lateral trapeziums, let us fuppofe that cbpr {fg. 49) 

reprefents the fame fquare as fig. 46, fubdivided into fmall 

fquares, which are the external faces of as many molecular 

If we take thefe moleculse by pairs, fo that they form reft an¬ 

gular parallelopipedons, having for bafes the oblong fquares 

btight hgtn G, &c. and if we imagine that the fubtra&ions 

are made by two ranges of thefe double moleculx, the edges 

of the laminae of fuperpofition will be fucceilively ranged in 

lines, as PG, T L, Ry>, Sy>, kzy &c. and the furn 

of all thefe edges will produce two faces which, departing 

from the angles b, r, will converge, the one towards the 

other, and will unite themfelves on a common ridge, fituated 

above the diagonal cp, but inclined to that diagonal. We 

fhall then have twelve faces as the complete refult of the 

decrement; and calculation thews, that the fix fuperior faces, 

being prolonged to the point where they meet the fix lower 

faces, will form with them the furface of a dodecaedron, 

compofed of two right pyramids united at their bafes. Thefe 

pyramids are here incomplete by the effedf of the firlt law, 

which gives the hexagon abcdru {fg- 48) and its op>r 

jpofite 

5 . Mixed Decrements. 

In other cryftals the decrements, either on the edges or on 

the angles, vary according to laws, the proportion of which 

cannot be exprefi'ed but by the fradiion y or y. It may 

happen, for example, that each lamina exceeds the following 

by two ranges parallel to the edges, and that it may at the 

fame time have an altitude triple that of a fimple molecula. 

Figure 54 reprefents a vertical geometrical fedtion of one of * 

the kinds of pyramids which would refult from this decre¬ 

ment ; the effedt of which may be readily conceived by con- 

* The term JyntaElic denotes the combination of decrements, one of 

which takes place by a fingle range of fimple molecplw, and the other by 

two ranges of double moleculse. 

I. U fidering 
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fidering that AB is a horizontal line taken on the upper bafe 

of the nucleus, buzr the feclion of the fir ft lamina of 

fuperpofition, gfz n that of the fecondj &c. 1 call mixed 

decrements thofe which exhibit this new kind of exception 

from the fitnpleft laws. 
» 

1 hefe decrements, as well as the intermediary ones, rarely 

exift any where elfe, and it is particularly in certain metallic 

fubffances that 1 have dilcovered them. Having tried to ap¬ 

ply the ordinary laws to a variety of thefe fubftances, 1 found 

{o great errors in the value of the angles, that I at firft 

believed they were inconfiftent with theory. But after I 

had conceived the idea of giving to this theory the extent of 

which I have juft fpoken, 1 arrived at refults fo correft, that 

l no longer entertained any doubt of the exiftence of the 

laws on which thefe refults depend. 

Refections on the preceding Refults. 

All the rretamorphofes to which cryftals are fubjeded 

depend on thofe laws of ftruflure juft explained, and others 

of the like kind. Sometimes the decrements take place at 

the fame 'ime on all the edges j as in the dodecaedton hav¬ 

ing rhombules for its planes, as before mentioned ; or on all 

the angles, as in the odfaedron originating from a cube. 

Sometimes they take place only on certain edges or certain 

angles. Sometimes there is an uniformity between them, fo 

that it is one fingle law by one, two, three ranges, &c. which 

a&s on the different edges, or the different angles; as is ob- 

ferved in the two foljds of which I fhall fpeak' hereafter. 

Sometimes the law varies from one edge to the other, or 

from one angle to the other; and this happens above all 

when the nucieus has not a fymmetrical form ; for example, 

when it is a parallelopipedon, the faces of which differ by 

their refpe&ive inclinations, or by the meafure of their 

angles. In certain cafes the decrements on the edges con¬ 

cur with the decrements on the angles to produce the fame 

cryftalline form. It happens alfo fometimes that the fame 

edge, 
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edge, or the fame angle, is fubjeiled to feveral laws of de-> 

crement, that fucceed each other. In a word, there are cafes 

where the fecondary cryftal has faces parallel to thofe of the 

primitive form, and which combine with the faces produced 

by the decrements fo modify the figure of the cryftal. 

1 call ftnpie fecondary forms, thofe arifing from an unique 

law of decrement, the eftVdb of which entirely conceals the 

nucleus ; and compound fecondary forms, thofe which arife 

from feveral fimultaneous laws of decrement, or from one 

fingle law which has not attained to its extent, fo that there 

remain faces parallel to thofe of the nucleus, which concur, 

with the faces produced by the decrement, to diverfify the 

afpe£t of the cryftal. * I (hall foon make new applications of 

theory to the compound fecondary forms, of which fyntaclic 

iron ore has already prefented us an example. 

If amid ft this diverfity of laws, fometimes infulated, fome- 

times united by combinations more or lefs complex, the 

number of the ranges fubtradled were itfelf extremely vari¬ 

able; for example, were thefe decrements by twelve, twenty, 

thirty or foity ranges, or more, as might abfolutely be pofii- 

ble, the multitude of the forms which might exift in each 

kind of mineral would be immenfe, and exceed what could 

be imagined. But the power which eftedls the fubtrac- 

tions feems to have a very limited a£lion. Thefe fubtrac- 

tions for the moft part take place by one or two ranges of 

moleculse. I have found none which exceeded four ranges, 

except in a variety of calcareous fpar, forming part of the 

colledlion of C. Gillet Laumont, the ftru£ture of which I 

have lately determined, and which depends on a decrement 

by fix ranges ; fo that, if there exift laws which exceed the 

de rements by four ranges, there is reafon’ to believe that 

they rarely take place in nature. Yet, notwithftanding thefe 

narrow limits, by which the laws of cryftallifation are cir- 

cumferibed, I have found, by confining myfelf to two of the 

fimpleft laws, that is to fay, thofe which produce fubtra£tions 

by one or two ranges, that calcareous fpar is fufceptible 

U 2 * of 
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of two thoufand and forty-four different forms : a numbei* 

which exceeds more than fifty times that of the forms al¬ 

ready known*, and if we admit into the combination de¬ 

crements by three and four ranges, calculation will give 

8,388,604 poflible forms in regard to the fame fubftance. 

This number may be fliil very much augmented in confe- 

quence of decrements either mixed or intermediary. 

The ftriae remarked on the furface of a multitude of cryf- 

tals afford a new proof in favour of theory, as they always 

have directions parallel to the projecting edges of the laminae 

of fuperpofition, which mutually go beyond each other, un- 

lefs they arife from fome particular want of regularity. Not 

that the inequalities refulting from the decrements mull be 

always fenfible, if the form of the cryftals had always that 

degree of finifhing of which it is fufceptible 5 for, on account 

of the extreme minutenefs pf the moleculse, the furface would 

appear of a beautiful poliih, and the ftriae would elude our 

fenfes. There are therefore fecondary cryftals where they are 

not obferved in any manner, while they are very vifible in other 

cryftals of the fame nature and form. In the latter cafe, the 

aCtion of the caufes which produce cryftallifation not having 

fully enjoyed all the conditions neeeffary for perfecting that 

fo delicate operation of nature, there have been ftarts and 

interruptions in their progrefs, fo that, the law of continuity 

not having been exaCtly obferved, there have remained on the 

furface of the cryftal vacancies apparent to our eyes. In a 

word, it is feen that fuch fmall deviations are attended with 

this advantage, that they point out the direction according 
1 

to which the ftriae are arranged in lines on the perfeCt forms 

where they efcape our organs, and thus contribute to unfold 

to us the real mechanifm of the ftruCture. 

The fmall vacuities which the edges of the laminae of fu¬ 

perpofition leave on the furface of even the mcft perfect fe- 

* In my EfTay, p. 217 et feq. I carried the number of thefe forms only 

to ioig, becaufe I had not introduced as an element in my calculation a 

modification of the law of decrements, with the exigence of which I was 

Biot then acquainted, 

condary 
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COndary cryftals by their re-entering and falient angles, thus 

afford a fatisfadtory folutioil of the difficulty a little before 

mentioned; which is, that the fragments obtained bydivifion, 

the external facets of vfhich form part of the faces of the fe- 

Condary cryftal, are not like thofe drawn from the interior 
• _ * • 

part. For this diverfity, which is only apparent, arifes from 

the facets in epeftion being compofed of a multitude of 

fmall planes, really inclined to one another, but which, on 

account of their fmallnefs, prefent the appearance of one 

plane ; fo that, if the divifion could reach its utmofl bounds, 

all thefe fragments would be refolved into moleculse, fimilar 

to each other, and to thofe fituated towards the centre- 

The fecundity of the laws on which the variations of cryf- 

talline forms depend, is not confined to the producing of a 

multitude of very different forms with the fame molecular 

ft often happens alfo, that moleculse of different figures ar¬ 

range themfelves in fuch a manner as to give rife to like po- 

lyedra in different kinds of minerals. Thus the dodecaedron 

with rhombufes for its planes, which we obtained by com¬ 

bining cubic moleculae, exifts in the granite with a flrudture 

Compofed of fmall tetraedra having ifofceles triangular faces, 

as I ffiall prove hereafter ; and I have found it in fparry 

fiuor, where there is alfo an affemblage of tetraedra, but re¬ 

gular ; that is to fay, the faces of which are equilateral tri¬ 

angles. Nay more : it is poffible that fimilar moJeculse may 

produce the fame cryftalline form by different laws of de¬ 

crement*. In fhort, calculation has conducted me to ano¬ 

ther relult, which appeared to me ftill more re mark aid ey 

\vhich is, that, in confequence of a fimple laSv of decrement, 

there may exift a cryftal which externally has a perfedl re- 

femblance to the nucleus, that is to fay, to a fclid that does 

arife from any law of decrement f. 

* Mem. de VAcad, an 1788, p. 17 & 

f Ibid, p. 23; 

l tj £ P~arwA$ 
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Various Examples of compound fecondary Forms, 
v , | 

Prifmatic Calcareous Spar {Fig. I. Plate II.) 

Spath calcaire en prifme hexaedre. Daubenton Tab. Miner. 

edit. 1792, p. 15, n° 6. De rifle Cnf allographs, tom. u 

p. 514. var. 10. 

The bafes of this prifm are produced in confequence of a 

decrement by a fingle range on the angles of the fummits 

b af g afi hag, dex, dec, cex {fg 4.), of the primitive 

form. The fix planes refult from a decrement by two 

ranges on the angles b df, fxg, beg, dfx, db c, eg x, op- 

pofite to the preceding. Let ab df {fg. 50.) be the fame 

face of the nucleus as fg. 4. The decreafing edges fituated 

towards the angle of the fummit a will fucceffively correfpond 

with the lines hi, k l, &c. and thofe which look towards the infe¬ 

rior angle d will have the pefitions pointed out by mn, op, &c. 

But in confequence of the fir ft decrement taking place by 

one range, we prove that the face which refults from it is 

perpendicular to the axis •, and calculation fhews, in the like 

manner, that the iecond decrement, which takes place by 

two ranges, produces planes parallel to the axis, and thus 

the fecondary folid is a regular hexaedral prifm. 

To difplay farther the ftru&ure of this prifm let us re¬ 

mark that, in the produ&ion of any one ab cnih (fig. 1.) 

of the two bafes, we may confine ourfelves to confider the 

effedt of one only of the three decrements which take place 

around the folid angle a (fg. 4.), for example,, of that which 

takes place on the angle b afi fuppofing that the laminae ap¬ 

plied on the two other faces, fagx, b age, do not decreafe 

but to afiift the refult of the principal decrement, which 

takes place in regard to die angle b a f. But here thefe auxi¬ 

liary decrements are altogether fimilar to that the effett of 

which they are fuppofed to prolong. 

I he cafe will be totally different if we apply the fame ob- 

fervation to the decrements which are effected by two ranges 

on the inferior angles b df dfx, fxg, &c. and which pro¬ 

duce 
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duce the fix planes of the prifm. For example, if we con- 

fider the effect of the decrement on the angle df x, it is 

neceffary alfo that the laminae applied on the faces afdb, 

afxg [Jig. 4.), fiiould experience towards their lateral angles 

afd} afx, adjacent to the.angle dfx, variations which'fe- 

cond the effect of the generating decrement. But here 

thefe variations are intermediary decrements by ranges of 

double moleculx. 

To conceive a better idea of thefe variations, let us re¬ 

fume the face ab df [fig. 50.). The variations in queftion 

will take place parallel to the lines rr, r x, gz, vyt &c. 

that is to fay, by one range of double molecule, and in fuch 

a manner that there will always be two laminae on a level at 

their edges in the direction of the height. By this it is evi¬ 

dent why the laminae taken from the prifm by the firfl fac¬ 

tions are trapeziums, fuch as plus (Jig. 1.), in which the 

aflortment of the fmall compofing rhombufes will be the 

fame as on the trapezium us op [fig. 50.). We may in the 

like manner affign the rcafon of the different figures through 

wrhich the laminae, fucceffively detached, before arriving at 

the nucleus, are obliged to pafs. But this detail would lead 

us too far. In a word, 1 mud here repeat, that every thing 

is included in the effect of the principal decrements: that 

is to fay, in the prefent cafe, of thofe which take place on the 

fuperior and inferior angles, or parallel to the horizontal 

diagonals ; and after the fird lamina of fuperpofition, the 

figure of the crydal is given according to this fingle condi¬ 

tion, that the initial faces be prolonged fo as to interfe£t 

each other, ■ 

The prifm is fufceptible of varying in the length of its 

axis compared with its thicknefs, which depends on the dif¬ 

ferent epochs at which the decrements commence, or are 

fuppofed to commence. For example: if we fuppofe that 

the decrement, which takes place towards the inferior angle, 

a£ts alone at fird on a certain number of laminae, the axis 

of the crydal will be fo much the longer as the commence¬ 

ment 
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ment of the decrement on the fuperior angles (hall have bzCH' 

retarded. This difference of epochs becomes fenfible by in- 

fpe£Hng the dodecaedron, fig. 2, which is one of the refults 

of the mechanical divifion of the prifm. It is there feen that 

the pentagonal laminae of the fummits, fuch as AOIRS, 

decrease only by their edge R S, which correfponds to the 

inferior angle b df [Jig. 4.), while, by their upper parts, they 

continue to envelop the cryftal without experiencing any 

decrement towards that fide *, fo that it is only on the la-' 

niinae mod diftant from the axis, as that correfponding to 

ps u /, that the two decrements take place at the fame time. 

The refult which we have explained is general j that is t# 

fay, that, whatever may be the angles of the primitive rhom¬ 

boid, the fecondary folid will always be a regular hexaedral 

prifm. 

Amphitrigonous Iron Ore. 

(Fig. 51 reprefents this cryftal in a horix&Mat proje&ion, 

and Jig. 52 in perfpedtive.) 

Mine de fer #24faces,. Daubenton Tab. Miner, edit. 1792, 

p. 30, n° 2. De rifle Cryjl allograph's, tom. iii. p. 1^3 

fuiv. var. 5, 6, 7. 

Geomet. characi. Refpeclive inclination of the triangles 

gcn^ gcdy &c. from the fame fummit 146° 26' 33^; of the 

lateral triangles bg u9 b g to the adjacent pentagons, fuch 

as gutm n, 1540 45/ 39". 

This form is that under which the iron ore of the ifland 

of Elba moll commonly appears. It refults from a decre¬ 

ment by two ranges on the angles c, n (Jig. 46.), to the fum¬ 

mits of a cubic nucleus which produces the ifofceles trian¬ 

gles g c n, g c d, n c d (Jig. 51 and 52), and of a fecond de¬ 

crement by three ranges on the lateral angles cbp, c r/>, 

ersy &c. which produce the triangles mnr, rnk, u g bt 

q g bt &c. Thefe two decrements flop at a certain term, 

fo that there remain faces parallel to thofe of the nucleus, 

ns. the pentagons g tit m;/, h dn k /, ifs- 5*0 

The 
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Tlie firil decrement is the fame as that which produces the 

rhomboidal iron ore already mentioned. The fecond has 

this property, that, if its efFedt were complete, it would give 

a dodecaedron of ifofceles triangles, or compofed of two 

right pyramids united at their bafes. In the cafe of any 

other decrement by*two, four or more ranges, the faces of 

the dodecaedron would be fcalene triangles* 

'J he triangles of the fummits are frequently furrowed by 

ftriae, parallel to the bafes g «, dn, g d} of thefe triangles* 

arid which point out the direction of the decrement. 

Analogical Calcareous Spar (Fig. 53.). 

De rille Cryjlallographs, tom. i. p. 543, pi. 4, fig. 36. 

Geomet. charaEl. Inclination of any one, i m eh, of the tra¬ 

pezoids of the fummits to the correfponding vertical trape¬ 

zoid ecpg 1 ;6° 33' 54/jf; angles of the fame trapezoid, 

■* = 1140 i S' 567; e — 75° 3 if 2oy/; m or h — 85° f 

Angles of the trapezoid e h 0 g, e = 90° *, 0 — 1270 2f 3 ojf; 

^ = 67° 47' 44^ ; £ 74° 46' ; of the trapezoid c e 

■f — 6o° *, = 98° 12/ 46/ir; r or g = ioo° 53' 37*". 

Geomet. propert. 1. In each vertical trapezoid the triangle 

ceg is equilateral. 2. The height ex of this triangle is 

double the height p x of the oppofite triangle cp g. 3. In 

the trapezoid ehog and the others fimiiarly fituated the 

angle h eg is a right angle. 4. If the diagonal g h be drawn, 

the triangle h e g will be fimilar to any one a of (fig. 4.I of 

thofe which would be produced by drawing, in the primitive 

rhombus, the two diagonals bfy ad. 5. If in the trapezoid' 

* mihy or any other fituated at the fummits, the diagonals £ z, 

mhy be drawn, the height el of the inferior triangle mtk 

will be double the height i l of the fuperior triangle m i h. 

6. The triangle m ih is fimilar to a half of the rhombus of - 

very obtufe fpar, divided by the horizontal diagonal $ and 

the triangle m eh is fimilar to a half of the rhombus of the 

*cute fpar, divided in the fame manner. 

T he 



‘Theory of CryfiallifiatiofU 

The numerous analogies by which this variety is con<* 

ne£led with different cryflalline forms, whether we confider 

certain angles formed by planes, as the angle heg of 90°, 

the angle c eg of 60°, or certain triangles obtained by draw¬ 

ing the diagonals of the trapezoids, have induced me to give 

it the name of analogical /par. It is derived from three other 

varieties mentioned before, viz. very obtufe fpar by the tra¬ 

pezoids e tn i hy fi h /, &c. j metaffatic fpar by the trape¬ 

zoids e m d cy e h 0gy 0 h 12, See. .and the prifmatic fpar by 

the trapezoids bdek, cegpy See. which are confequently 

parallel to the axis. 

It often happens that the trapezoids 1 mehy fiht, See. 

are feparated, by an intermediary ridge, from the vertical 

trapezoids cegpygozry See. In that cafe the trapezoids 

cdm ey gch oy &c. are changed into pentagons. I have here 

fuppofed the cryftal brought back to the mod fymmetric 

figure, that is to fay, having its furface compofed only of 

quadrilaterals, as fometimes happens. This variety is found 

in Derby (hire. 

Icofiaedral Sulfure of Iron (Fig. 55.). 

Pyrife ferrugineufe polyedre a vingt faces triangulaires. 

Daubenton Tab. Miner, edit. 1792, p. 30. De 'l’lfle Cryf 

tallographiey tom. iii, p. 233, var. 22. 

Geomet. characl. Refpedfive inclinations of the ifofceles 

triangles P LR, PS R, 126° yi/ 11;/; of any one P N L of 

the equilateral triangles, to each adjacent ifofceles triangle 

P L R or L N K 140° 46/ 1 "f. Angles of the ifofceles tri¬ 

angle P LR, L = 48° 11' 20"; P ot R = 65° 54' 20". 

Phis variety refults from a combination of the law which 

produces the c&aedron originating from a cube (fig. 42.), 

with that which takes place for the dodecaedron with pen¬ 

tagonal planes (fig* 19 an<^ 20)* The firft law gives birth 

to the eight equilateral triangles which correfpond with the 

folid angles of the nucleus, and the fecond to twelve ifofceles 

triangles, 
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triangles, fituated,,two and two,, above the fix faces of the 

fame nucleus. If we had a dodecaedron fimilar to that of 

fg' 20> and wifhed to convert it geometrically into an ico- 

faedron, fuch as that in queftion, it would be fufficient to 

make the planes of eight fedlions pafs through it in the fol¬ 

lowing manner, viz. one through the three angles P, N, 

{fig- 19 )> another through the angles P, M, S, a third 

through the angles L,R,U, &c. A comparifon of the figures 

19 and 55 will ihew, by the correfpondencc of the letters, 

the relation between the two polyedra ; but this is an ope¬ 

ration merely technical, to which nature could not defeend. 

I (hall obferve, befides, that the nucleus of the icofaedron, 

to which we fiiould arrive, would be much fmaller than that 

of the dodecaedron, fince the folid angles of the latter nu¬ 

cleus would be confounded with the angles D, C, G, &c. 

{fig- 2C<) of the dodecaedron; whereas the other nucleus 

would have its folid angles fituated in the middle of the 

equilateral triangles MP3, NP L, ILRL, &c. {fig. 55.). 

1 he icofaedron of the fulphure of iron has been con¬ 

founded with the regular icofaedron of geometry, which, 

differs from it very fenfibly, fince all its triangles are equi¬ 

lateral. It is demonftrated by theory, that the exigence of 

the latter icofaedron is as impoffible in mineralogy as that of 

the dodecaedron ; fo that among the five regular polyedra of 

geometry, viz. the cube, the tetraedron, the o&aedron, the 

dodecaedron, and the icofaedron, the three former only can 

cxiil there, in confequence of the laws of cryftallifation. It 

is not uncommon therefore to find them among cryftals of 

various kinds of minerals. 

The icofaedron of the fulphure of iron is much lefs com¬ 

mon than the dodecaedron. It is found in folitary cryfials* 

I have one which is complete, and about half an inch in 

thicknefs. 

Po!yn omous 
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Polynomous Petunze (Fig. 56) *. 

Spath etincelant gu feldfpath en prifme a dix parts avec cfef 

fommets a deux faces et quatre facetted, Daubenton Tab's 

Miner. edit. 17923 p. 4, var. 2. 

Geomet char a £1. Refpedtive inclination of the narrow 

planes onkm, cfhg, to the adjacent planes on each fide 

I5° 5 or Bie planes c t Fg, P 0 m N to thofe contiguous 

to them by the edges / F, PN 120°; of the heptagon 

p G c l a e z to the enneagon lo> z e b n ol* r s, 990 4H y 

of the trapezium d aj c both to the plane nbafihilk and 

to the heptagon p G tc de zf 1350 ; of the facet deah or 

AJbzp to the fame heptagon, 1240 15*' if', 

I have not yet obferved the petunze naturally cryftallifed 

under its primitive form. This form, fuch as it is given by 

the mechanical divifion of fecondary cryftals, is that of an' 

-oblique prifm of four planes (fig. 58), two of which, fuch as 

GOAD, RBHN, are.perpendicular to the bafes ADNH, 

O G R B* The othe^ two, viz. B O A H, R G D N, make, 

with, the former, angles of 120° at the ridges O A,, R N, and 

angles of 6o° towards the oppofite ridges BH, GD. Thefe 

planes are inclined to the bafes at* the place of the ridges 

G O, B R, 111 2fi 437/, and at the oppofite ridges 68° 30/ 
17;/. 

This form is at the fame time that of the moleculae. 

Theory fhews that the two parallelograms GOAD, OGRB, 

as wreil as their parallels, are equal in extent; and that the 

parallelogram B O AH, or its oppofite, R GD N, is double 

each of the preceding; which may ferve to explain the 

toughnefs of the fed!ions made in the direction BOA Id, 

when compared with thofe obtained in the diredions of the 

r I have adopted the name petunze, which is that given to this fub- 

ftance in China, where it is employed in making porcelain. The word 

fpar {/path) has become fo vague, by the application of it to fubftance* 

very difterent in their nature, that it is much to be wiihed that it were 

baniflied from the nomenclature of minerals. 
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Xmall parallelograms, and which are always extremely fmooth 

and brilliant. Moreover, if the diagonal O R be drawn, it 

will be found perpendicular to O A and RN; or, what 

amounts to the fame, will be fituated horizontally, by fup- 

pofmg that the ridges- O A, B H, &c. have a vertical 

pofition. We Ihall foon have occafion to make ufe of this 

obfervation. 

The polynomous petunze prefents the mofl complicated 

variety which I have obferved among cryftals of this kind. 

To form an idea of its ftrufture, let us fuppofe that bpyr 

(fig- 57) reprefents a fedlion of the nucleus AR [fig. 58) 

made by a plane perpendicular to the parallelograms 

GOAD, BOAH, and fubdivided into a multitude of fmalj 

parallelograms, which are the analogous fedtions of fo many 

moleculas. Here the fide yr (fig. 57) which is the fame 

feclion of the cutting plane as GOA D, is greater than it 

ought to be in regard to the fide c r (fig. 57), which is the 

fame fedion as BOAH (fig. 58): but thefe dimenfions 

are fuited to thofe of the fecondary cryftal, and here occafion 

no difficulty, becaufe we may fuppofe that the primitive 

form has been extended more in one diredlion than in 

another; for this form, as I have already remarked, is only 

a convenient datura for the explanation of the (trudlure, and 

the cryftal con fills merely in an aflemblage. of fimilar mole¬ 

cule ; fo that it is the dimenfions of thefe molecule which 
*, ^4 t ' I K. K ■ 

remain invariable. 

T his being premifed, we {hall find, by comparing the 

figures 56 and 57 ; ift, that the planefabnkfih (fig. 56) 

and its oppofite, which correfpond to mn9 dg, (fig. 57), are 

parallel to two of the planes of the nucleus, viz. GOAD, 

B RN H (fig. 58), and confequently do not refult from any 

law of decrement; 2d, that the plane P 0 m N, and its op¬ 

pofite (fig. 56), which correfpond to ao9 eg (fig. 57), are 

alfo parallel to two of the planes of the nucleus, viz. 

BOAH, R G D N (fig. 58), 3d, that the plane 0 n h m 

sad its oppofite (fig. 56), which correfpond to on, eg9 
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{fig- 5?) refult from a decrement by two ranges parallel to 

the ridges AO, NR (fig- 58); 4th, that the plane cfgh 

and its oppofire (fig- 5b)," which correfpond to my, dc 

(fig- 57)> refult from a decrement by fot r ranges parallel to 

the ridges GDBH (fig* 58); 5th, that the plane ctFg 

and its oppofite {fig-* 56), which correfpond to fy, ca 

(fig- 57)> refult from a decrement by two ranges parallel to 

the fame ridges G D, Bid (fig- 5S), which decrement takes 

place on the other fide of theie ridges. It may be feen by 

what has been already faid, that decrements different in their 

meafure give rife to planes fimilarly fituated, fach as onkm 

and cfgh (fig. 56), which is a confequence of the particular 

figure of the moleculse. 

With regard to the faces of the fummit, the heptagon 

pQtcdez (fig. 56) is fituated parallel to the bafe BRGO 

(fig. 58). The enneagon BsrFonbez (fig. 56) is pro¬ 

duced in confequence of a decrement by one range on the 

angle O B R (fig- 58), or parallel to the diagonal OR; 

which decrement does not attain to its full extent, and leaves 

fubfifting the neighbouring heptagon parallel to the bafe 

BRGO. It may be readily conceived, after what has been 

faid on the pofition of the diagonal OR, why the line ez 

(fig- 56), which fepara-tes the two large faces of the fummit, 

is fituated horizontally, fuppofing that the planes have a 

vertical pafition. 

The trapeziums da f c, Ay G C, refult from a decrement 

by one range on the ridges GO, B R, (fig. 58). The 

facet cl eh a (fig 5b) arifes from a decrement by two ranges, 

parallel to the ridge BO (fig. 58'. With regard to the 

other facet A B z p, which has the fame pofition a^ the pre¬ 

ceding, in regard to the oppofite part of the cryflal, it refuits 

from an intermediary law by a range of double moleculse on 

the angle OBR (y%*58). The rhombufes bclh, hlfu 

(fig- 5 >)) reprefent the horizontal fefhons of two of thefe 

double moleculse, taken in the fame range, and whofe rela¬ 

tion to the refl of the affortment will become fenfible by 

comparing 
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:omparing the rhombufes in quellion with thole marked by 

the fame letters {fg. 57). 

The cryllals of this variety are fubjetT to a change of 

dimenfions, which is, that the faces pGtcdez, fab nklihy and 

their oppofites, which are at right angles to each other, are 

ftretched out, in the direction of their breadth, in fuch a 

manner that they exhibit the appearance of a quadrilateral 

redlangidar prifm, the fummits of which would be formed 

by the faces fuuated towards the ridges P N, F t. 

This variety is found in opake crylfals, and of a whitifh, 

yeilowifh, and fometimes reddifli colour, in the granites of 

Auvergne, and of different countries. There are fome of 

them in groups and fome fingle, but the latter are uncom¬ 

mon. 
[To be concluded in the next Number 

XII. De 'cription of the Apparatus employed by LAVOISIER 

to produce Water from its component Parts, Oxygen and 

Hydrogen. 

T 
A HE difeovery made by Mr. Cavendifh of the compofi- 

tlon of water having effedled a complete revolution in the 

theory of chemiftry, it will no doubt gratify many of our 

readers to fee fome account of the principal apparatufes 

which have been contrived to exhibit this phenomenon. 

Fig. 1, Plate X. is that ufed by Mr. Lavoifier. A is a 

balloon holding about 30 pints, having a large opening, to 

which is cemented the plate of copper B pierced with four 

holes, in which four tubes terminate. The firfb tube PLh is 

intended to be adapted to an air-pump, by which the balloon 

may be exhaufted of its air. The fecond tube gg communi¬ 

cates by its extremity MM with a refervoir of oxygen gas, 

from which the balloon is to be filled. The third tube dDd 

communicates by its extremity dNN with a tefervoir of 

hydrogen gas. The extremity d of this tube terminates in a 

capillary opening, through which the hydrogen.gas contained 

m 
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in the refervoir is forced, with a moderate degree of quick-* 

nefs, by the prefTure of a column of one or two inches of 

water. The fourth tube, G L, contains a metallic wire, 

having a knob at its extremity L, intended for tranfmitting 

an eledlrical fpark from L to d, on purpofe to fet fire to the 

hydrogen gas: this wire is moveable in the tube, that the 

operator may be able to move the knob L to or from the ex¬ 

tremity d of the tube Dab 

The three tubes dDd, gg} and Hare all provided with 

Hop cocks. 

That the hydrogen gas and oxygen gas may be as much 

as poflible deprived of water, they are made to pafs, in their 

way to the balloon A, through the tubes M M, N N, of 

about an inch diameter; and thefe are filled with falts, which, 

from their deliquefeent nature, greedily attradl the moifture 

of the gas: fuch are the acetlte of potafh, and the muriat or 

nkrat of lime. Thefe falts mud only be reduced to a coarfe 

powder, that they may not run into lumps, and prevent the 

gafes from palling through their interdices. 

Being provided with a fufficient quantity of the oxygen 

and hydrogen gafes (the latter in the proportion of 2 to I 

of the former), and having adjuded every thing properly, a$. 

above directed, the tube H h mult be adapted to an air- 

'pump, and the balloon A exhaufted of its air. Next admit 

the oxygen fo as to fill the balloon, and then by means of 

predure force a dream of hydrogen through the tube D d, to 

which fet fire by an eleclrical fpark fent down the wire con¬ 

tained in the tube G L. By means of the above deferibed ap¬ 

paratus, the mutual combuftion of thefe tv/o gafes may be con¬ 

tinued for a long time, as the operator has the power of fup- 

plving them to the balloon from their refervoirs, in proportion 

as they are confirmed *. It appears from the mod accurate 

experiments, that 100 parts of water contain 85 parts of oxy¬ 

gen and 15 of hydrogen by weight. 

* In a future number we 111 all give a plate of the apparatus contrived by 

Dr. Higgins for the fame purpofe. 

XIII. Dc* 
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XIII. Defcription of the Apparatus contrived ly * *Mr, Cavallq 

for containing Gas of any Kind, and transferring it to Bottles, 

Bladders, igfc. 

FiG. 6, Plate X, {hews a fe&ion of the veflel A, which 

may be of glafs or tin *, B, a funnel, into which is faftened a 

bent glafs tube C ; D, is a tube foldered to the funnel, and 

which with it pafles through the cork a; E, reprefents a 

tube of tin, wood, or other materials, to one end of which a 

bladder or oiled filk bag is faftened *, the other is inferted in 

the tube D. 

The veflel A being filled with the required gas when- 

ever it may be neceflary to transfer any quantity to a bottle, 

bladder, Sic. an equal quantity of water is to be poured 

through the funnel B, which will difplace the gas, and force 

if through D into E. 

The bent part of the tube C, by always containing fome 

water, prevents the gas from efcaping through the funnel y 

but when the apparatus is to be fet by, both the funnel, and 

the tube D, mu ft be clofe flopped with corks. 

XIV. Cnrfory View of fome of the late Difcoveries in Science. 

[Continued from the iaft Number, p. 212,*J 

SENSIBILITY OF PLANTS. 

TTH E caufe of this fenfibiiity is ftill little known. The 

following is the explanation given of it by Lamark * : 

“ In my opinion, there exift in the articulations of many 

* This is done by taking out the cork with the funnel, &c. filling the 

veflel with water, and inverting it with its opening under water. Thus, if 

a tube leading from the apparatus whence the gas is produced, be brought 

under the mouth of the veflel, the gas will afcend and difplace the water 

tili it be full. 

t Memoires de Phyjique, p. 288. 

Vol. I. X plants. 



plants, and in certain parts of them, particular veficles 

which, efpecially in warm weather, become filled with 

elaftic and very fubtle excretory vapours. Thefe vapours, 

which are accumulated and retained to a certain degree in 

the veficles, fwell them out, and make them produce an ex~ 

tenfion in all the moveable parts where they are fituaced ; 

but on the lead (hock or agitation the elaiiic and fubtle va** 

pours which fill thefe veficles efcape, and are exhaled into 

the atmofphere. The veficles being then emptied fhrink $ 

and the vegetable part, which is not prelerved in its ex¬ 

tended date, {brinks alfo, and falls back into the articulation 

where the veficle was placed. Soon after the veflcle be¬ 

comes filled again, though in an infenfible manner, and dill 

produces an ex ten" non of the leaf-dalk or petiole, which a 

caufe like the former may dedroy. 

<( In the hedyfarum gyranSy the veficles of the bottom of 

the fmall leaves being filled to a certain degree, then empty 

themfelves infenfibly, become filled again as before, and re- 

empty themfelves in the like manner, without any other de¬ 

termining caufe than the effect of their plenitude. But this 

continued alternation of repletion and evacuation keeps in 

condant movement the fmall leaves of the plant, which, when 

the weather is warm, rife and fall alternately, but in a flow 

manner,” 
f i 

Shade, or the abfence of light, by the coolnefs refusing 

from it, caufes that evacuation or fhrinking of the veficles 

jud mentioned. Hence the clofing up in the evening of 

certain parts of plants, efpecially of the leguminous families, 

to which botanids have given the name of their Jleep. 

It is by thefe caufes, or others analogous, that all the move¬ 

ments of thefe plants ought to be explained. A great num¬ 

ber of plants experience particular movements in the fexual 

parts at the time of their fecundation. Thefe movements 

mud be produced by the aura Jeniinalis ** 

IRRITA- 

* It may not, perhaps, be improper to take notice here of the following 

carious dseumftance refpe£ting a conferva never before found in France, 

and 
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irritability OF THE ANIMAL FIBRE. 

Notwith(landing the many refearches made refpe&ing 

^he caufe of this irritability, much is (till wanting. Girtan- 

ner afcribes it chiefly to oxygen : but the proofs which he 

gives in fuppoft of his opinion do not appear fatisfa&ory \ 

(ince the air does not feem to have a direct influence on 

the irritability of the heart. For example, if the vein of an 

animal be opened, and if a bubble of vital air or oxygen gas 

can be introduced into it, by means of a fmall tube, as foori 

as the air reaches the heart the animal fends forth a cry of 

pain and expires. Bichet, who made this experiment *, re¬ 

peated it with atmofpheric air, azot, hydrogen, and the car¬ 

bonic acid gas, and the animal peri (lied in the like manner ; 

but cold water injected into a vein does not produce the 

like effect. Bichet concludes, that the death of the animal 

is occafioned by the interception of the air between the co¬ 

lumns of the arterial and venal blood. But, in this cafe, we 

may reft aflured that oxygen gas deftroys the animal. 

Dr. Menzies obferved, that the irritability of the heart pre- 

ferved itfelf longer in animals ftrangled or drowned than in 

thofe which periftied in gas. He thence concludes, that the 

particular ftate which the blood acquires in palfing through 

fhe lungs, and which gives it thofe fenfible qualities that 

and the fame reprefented by Muller ifr his Flora Danica, under the name 

6f conferva jUgalis, which was communicated, not long ago, to the Philo- 

' matic Society at Paris. Citizens Charles and Romain Coquebert having 

collected fome of this conferva, in the neighbourhood of Paris, afcertained 

by means of an excellent microfcope, conftru&ed by Nairne and Blunt, 

that in this fpecies there are male and female filaments, which unite by 

an atlual copulation ; that Certain globules contained in the male filaments 

pafs into the interior part of the female filaments; and that by this union 

shere are formed in the latter feeds, or, if we may ufe the exprelfion, fmall 

ova, which reproduce the fpecies. This is the firft inifance in the ve¬ 

getable kingdom of a reprodu&iori abfolutely analogous to that which, we 

4nd among animals. Edit. 

# fcociete Pbilom, page*i 8, 

X % diftinguifts 
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difldnguifh the arterial from the venal blood, is not the real 

caufe which gives play to the irritability of the heart, but 

that its adlion is particularly owing to the ejfefi of heat com¬ 

bined with humidity. 

Van Marum, Hildebrant, and other philofophers think 

that there is a real irritability in plants, and particularly in 

thofe which have fpontaneous kinds of movement. It has 

thence been afferted, that oxygen has the fame efFedl upon 

thofe plants called fenfitive, fuch as the humble plant {mi- 

mofa pudica), the hedyfarum gyrans, &c. as upon animals. 

Pefchier has made feveral experiments to-afcertain whe¬ 

ther this opinion was well founded; but oxygen never ap¬ 

peared to him to produce any efFedt upon thefe plants. He 

afterwards examined whether thefe movements of thofe 

plants called fenfitive are owing to real irritability, like that 

of animals. The numerous experiments which he made 

on this fubjedl gave him reafon to conclude, that no real 

irritability could be afcribed to thefe plants, and that all the 

movements they experience, by the fimple touch or other- 

wife, are merely mechanical; and indeed plants have nei¬ 

ther^ nerves nor mufcles, nor any organs analogous to thofe 

which, in animals, appear to be the feat of irritability. 

This difference in the organization of animals and vege¬ 

tables cannot be denied ; but on the other hand it is equally 

certain, that what is called irritability in animals is owing to 

mechanical caufes. The movement of the mufcular fibre in 

animals is altogether as mechanical as the fhrinking of a 

fprig of the fenfitive plant when it is touched. That of the 

mufcular fibre is owing to ah efflux of the nervous fluid ; 

that of the fenfitive to the efflux of another fluid, which is as 

little known. * But it may here perhaps be faid, The animal 

fibre, fuch as the heart, is flill irritable a long time after it 

has been feparated from the reft of the body, which is not 

the cafe with the vegetable fibre. This is true : but it does 

not prove that it is not always a mechanical caufe which 

auts in thefe circumftances ; its adlion only is of longer 

duration ; 
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duration ; for, in whatever manner the action of this muf- 

cular fibre be confidered, it cannot be moved but by phyfical 

caufes. The quefiion then will be, to difcover wkat are 

thefe phyfical caufes. 

It appears very certain that the caufe of mufcular move¬ 

ment is owing to the nerves^ fince a part in which the 

nerves are palfied, or confined by a ligature, has no longer 

any movement. But how does the nerve move ? Some 

philofophers have compared its movement to the ofcillations 

of an extended cord which is {truck: But, 1. The nerves 

are not extended: 2. They are enveloped on all fides ; where¬ 

as the cord has no points of contact but at its*two extre¬ 

mities.* 

It appears more probable to others to confider the nerve 

as one or more vefiels conltrudted almoft like the lymphatic 

veflels that is to fay, compofed of a feries of veficles ‘in 

which flows a fluid called the nervous fluid. I have fup- 

pofed that this nervous fluid is of a nature analogous to 

that of the aura feminalis. Others have fought for the caufe 

of irritability in eledtricity, and the experiments on Galva- 

nifm feem to give feme weight to this opinion. 

[To be continued..] 

XV. On the Effects of Oxygen in accelerating Germination. 

From the Journal de Phyfique, 1798. 

-S/f-R. Humboldt difeovered, in 1793, that fimple metallic 

fubftances are unfavourable to the germination of plants, 

and that metallic oxydes favour it in proportion to their 

degree of oxydation. This difeovery induced him to fearch 

for a fubftance with which oxygen might be fo weakly com¬ 

bined as to be eafily feparated, and he made choice of oxy¬ 

genated muriatic acid gas mixed with water. Creffes (lepi- 

dium fativum) in the oxygenated muriatic acid fhewed germs 

at the end of fix hours, and in common water at the end 

X 3 Of 
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of 32 hours. The action of the firft fluid on the vegetable 

fibres is announced by an enormous quantity of air bubble* 

which cover the feeds, a phenomenon not exhibited by 

water till at the end of from 30 to 45 minutes. Thefe 

experiments announced in Humboldt’s Flora Subterranea 

Fribergenfs, and in his Aphorifms on the chemical phyfiology 

of Plants, have been repeated by others *. They were made 

at a temperature of from 12 to 15 Reaumur. In the fum- 

mer of 1796, Humboldt began a new feries of experiments, 

and found that by joining the ftimulus of caloric to that of 

oxygen he was enabled {till more to accelerate the progrefs 

of vegetation. He took the feeds of garden crefies (lepidiurn 

fativum), peas [pifum fativuin), french beans (phafeolus vul¬ 

garis), garden lettuce (lactuca fativa)y mignonette (refeda 

odorata) *, equal quantities of which were thrown into pure 

water and the oxygenated muriatic acid af a temperature of 

88° F. Crefles exhibited germs in three hours in the oxygen¬ 

ated muriatic acid, while none were feen in water till the 
* 
end of 26 hours. In the muriatic, nitric f or fulphuric 

acid, pure or mixed with water, there was no germ at all : 

the oxygen feemed there to be too intimately united with 

bafes of azot or fulphur, to be difengaged by the affinities 

prefented by the fibres of the vegetable. T he author an¬ 

nounces that his difcoveries, may one day be of great benefit 

in the cultivation of plants. His experiments have been 

^repeated with great induflry and zeal by feveral diftinguiflied 

* See Uflar’s Fragments of Phythology, Plenck’s Phyfiology, Villde- 

Xiow’s Dendrology, and Difiionnaire de Phyjique par Genler. 

f The nitric acid, however, diluted with a great deal of water, accele¬ 

rates germination alfo, according to the experiments of Candolle, a young 

naturalift, who has applied with gregt fuccefs to vegetable phyfiology. 

This phenomenon is the more interefting, as chemiftry affords other ana¬ 

logies of the oxygenated muriatic acid and the nitric acid. Profeflbp 

Pfafs, at Kiel, by purfuing Humboldt’s experiments, has found that frogs 

fuffocated in oxygenated muriatic acid gas increafe in irritability, while thofe 

which perilh in carbonic acid gas are lefs fenfible of Galvanifm. 
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jphiiofophers. Profeffbr Pohl at Drefden daufed to germinate 

In oxygenated muriatic acid the feed of a new kind of eu~ 

phorbia taken from Bocconi’s collection of dried plants, 

no or 120 years old. Jacquin and Vander Schott at 

Vienna threw into oxygenated muriatic acid all the old 

feeds which had been kept 20 or 30 years at the botanical 

garden, every attempt to produce vegetation in which had 

been fruitlefs, and the greater part of them were ftimulated 

with fuccefs. Even the hardeft feeds yielded to this agent. 

Among thofe which germinated were the yellow bonduc or 

nickar tree (guilandina bonduc), the pigeon cytifus or pigeon 

pea (cytifus cajan), the dodoneea angujllfolia^ the climbing mi- 

mofa (mimofa fcandem)y and new kinds of the homxa.-— 

There are now fhewn at Vienna very valuable plants which 

are entirely owing to the oxygenated muriatic acid, and 

which are at prefent from five to eight inches in height* 

Humboldt caufed to germinate the clufta rofea% the feeds of 

which had been brought from the Bahama iflands by Boofe, 

and which before had refilled every effort to make them 

vegetate. For this purpofe he employed a new procefsj 

which feems likely to be much eafier for gardeners who 

have not an opportunity of procuring the oxygenated mu¬ 

riatic acid : He formed a palte by mixing the feeds with the 

black oxyde of manganefe, and then poured over it the mu¬ 

riatic acid diluted with water. Three cubic inches of water 

were mixed with half a cubic inch of the muriatic acid. 1 he 

veffel which contains this mixture mull be covered, but not 

.elofely fhut; elfe it might readily burll. At the tempera¬ 

ture of 950 the muriatic acid becomes llrongly oxydated; 

the oxygenated muriatic gas which is difengaged paffes 

through the feeds; and it is during this paffage that irritation 

#f the vegetable fibres takes place. 

X4 XVI. On 
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XVI. On the Invention of the Telegraph, with a Defcription of 

that propofed by Dr. HOOKE. 
rp 

-=*- HE idea of conveying intelligence,by means of fignals, 

both during the day and in the night-time, is of very great 

antiquity, as appears by the teftimony of feveral ancient 

authors *, and there is reafon to believe that fome fort of tele¬ 

graph was in ufe even among the Greeks. The deflrudfion of 

Troy was certainly known in Greece very foon after it took 

place, and before any perfon had returned from it. A Greek 

play begins with a fcene, in which a Watchman defcends 

from the top of a tower in Greece, and gives information 

that Troy is taken : “ I have been looking out thefe ten 

years/’ fays he, “ to fee when that would happen, and this 

night it has been done.” A night telegraph is alfo exprefsly 

mentioned by Polybius who in his tenth book gives a very 

circumftantial account in what manner the letters of the 

alphabet may be expreffed by means of torches. 

It does not appear, however, that this or any other method 

of the ancients was ever brought into general ufe, or that 

any of the moderns had thought of fuch a machine as the 

telegraph till the year 1663, when the Marquis of Worcefter 

in his Century of Inventions affirmed, that “ he had dif- 

covered a method by which, at a window, as far as the eye 

can difeover black and white, a man might hold difeourfe 

with his correfpondent without noife made, or notice taken; 

being according to occafion given or means afforded, ex re 

natciy,and no need of provifion before hand, though much 

better if forefeen, and courfe taken by mutual confent of 

parties.” This could be effected only by a telegraph, which 

in the next fentence is declared to have been rendered fo 

perfedf, that by means of it the correfpondence could be 

carried on “ by night as well as by day, though as dark as 

pitch is black,” 

* Lib. x. cap. 40. 
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Forty years after, M. Amontons, an ingenious French 

mechanic, born at Paris in 1663, and who died in 1705 at 

the age of 42, propofed the following method : <c Let there 

be people placed in feveral ftations, at fuch a diftance from 

one another, that by the help of a telefcope a man in one 

ftation may fee a fignal made in the next before him : he 

mull immediately make the fame fignal, that it may be feen 

by perfons in the ftation next after him, who are to commu¬ 

nicate it to thofe in the following ftation, and fo on. Thefe 

fignals may be as letters of the alphabet, or as a cypher, un- 
* 1 

derftood only by the two perfons who are in the diftant 
I 

places, and not by thofe who make the fignals. The perfon 

in the fecond ftation making the fignal to the pejfon in the 

third, the very moment he fees it in the firft, the news may 

be carded to the greateft diftance in as little time as is ne- 

ceffary to make the fignals in the firft ftation. The diftance 

of the feveral ftations, which mu ft be as few as poffible, is 

meafured by the reach of a telefcope.” Amontons tried this 

method on a fmall trabl of land, before feveral perfons of the 

higheft rank at the court of France. 

Whether the telegraph be a French invention, as that natioq 

afierts *, or whether Amontons’ plan for conveying intelli¬ 

gence was founded on the hint thrown out by the Marquis of 

Worcefter, we fhall not here examine; but it is certain that 

the idea of a telegraph, upon a fimilar conftrudlion to thofe 

ufed at prefent, was fuggefted by Dr. Kook towards the end 

* In Rapport general des fravaux de la Soc’Cte Philcmatique, p. 35, the 

author, fpeaking of the papers read before the fociety, fays : “ Citizen 

Chappe has at different times given you an account of his experiments, 

and of the refult of thofe labours by which he has been able to bring the 

telegraph to its prefent degree of perfection. At firft his difcoveries were 

doubted, and foon after they were carried into execution it was pretended 

that traces of this invention were to be found in the works of feveral 

ancient authors. Experience, however, has already done juftice in regard 

to the firft affertion; time will do the fame in regard to the fecond; and 

toe glory of this invention will remain to its author, and to the nation to 

ixoico be has had the honour of prefen ting itf 

I 
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of the laft century, and that he gave the firft complete de~ 

fcription of fuch a machine, as appears by the following ex- 

traCt from a paper of his, read before the Royal Society on 

the 21 ft of May 1684*. <e I propofed (fays he) fome years 

fince, a method of difcourfing at a diftance, not by found, 

but by fight. I fay that it is poffible to convey intelligence 

from any one high and eminent place to any other that lies 

within fight of it, though 30 or 40 miles diftant, in as Ihort 

a time almoft, as a man can write what he would have fent;' 

and as fuddenly to receive an anfwer as he that receives it 

hath a mind to return it, or can write it down on paper. 

Nay, by the help of 3, 4, or more of fuch eminent places, 

vilible to each other, lying next in a ftraight line, ’tis poflible 

to convey intelligence almoft in a moment, to twice, thrice, 

or more times that diftance, with as great a certainty as by 

writing. 

“ For the performance of this, we muft be beholden to a 

late invention, which we do not find any of the ancients 

knew, that is, the eye muft be shifted with telefcopes, that 

whatever characters are expofed at one fta ion, may be made 

plain and diftinguifhable at the other. 

u lft, For the ftations: if they be far diftant, it will be ne- 

ceffary that they fhould be high, and lie expofed to the Iky, 

that there he no higher hill, or part of the earth beyond 

them, that may hinder the diftinCtnefs of the characters, 

which are to appear dark, the fky beyond them appearing 

white. By which means, alfo, the vapours near the ground 

will be palled over and avoided. 

w Next,In chufing of thefe ftations, care muft b.e taken, as 

near as may be, that there be no hill that interpofes between 

them, that is almoft high enough to touch the vilible ray; 

becaufe, in fuch cafes, the refraCtion of the air of that hill 

will be very apt to djfturb the clear appearance of the objeCt. 

f The whole paper may be fetn in “ Philofophical Experiments and 

Obfervations of the late eminent Dr. Robert Hooke,” publilhed by Mr. 

Perham. London, 1726. 

« The 
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4C Nations being found convenient, the next thing to 

he confidered, is, what telefcopes will be necefiary for each 

flation. One of thefe telefcopes muft be fixed at each ex¬ 

treme ftation, and two of them in each intermediate ; fo that 

a man, for each glafs, fitting and looking through them, may 

plainly discover what is done in the next adjoining ftation j 

and with his pen write down on paper the characters there 
e 

expofed, in their due order ; fo that there ought to be two 

perfons at eaoh extreme ftation, and three at each interme¬ 

diate ; that, at the fame time, intelligence may h.e conveyed 

forwards and backwards. 
* 

<( Next, there muft be certain times agreed on, when the 

correfpondents are to expert; or elfe there muft be fet at 

the top of the pole, in the morning, the hour appointed by 

either of the correfpondents for aCting that day,. 

<f Next, there muft be a convenient apparatus of characters, 

at leaft, as many diftinCt characters as there are necefiary 

letters in the alphabet made ufe of, (as is exprefied in Plate X. 

fig. 5.) And thofe muft be either day characters, or night 

^harafters : if they are to be made ufe of in the day time, 

they may all be made of deals, and of bignefs convenient 

for the feveral diftances, Any one of which characters may 

fignify any one letter of the alphabet, and the whole alphabet 

may be varied 10,000 ways; fo that none but the two ex¬ 

treme correfpondents {hall be able to difcover the informa- 
# 

tion conveyed. If the characters are for the night, then they 

may be made with links or other lights, difpofed in a certain 

order, which may be covered and uncovered according to 

.the method agreed on. There will be alfo requifite feveral 

other characters, which may, for expedition, exprefs a whole 

fentence; fuch as, c I am ready to communicate/ * lam 

xeady to 'obferve/ &c. 

il I could inftance a hundred ways of facilitating the method 

of performing this defign with the more dexterity and quick- 

nefs, and with little charge ; but that, I think, will be need- 

jLefs at prefent,fince, whepfoeverfuch a way of correfpondence 

ihalJL 
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lliall#be put into prastice, thole, and many more than I can 

think of at prefent, will of tKemfelves occur; fo that I do 

not in the lead doubt, but that with a little prattice, all 

things may be made fo convenient, that the fame charafter 

may be feen at Paris within a minute after it hath been ex- 

pofed at London ; and that the characters may be expofed 

Jo quick after one another, that a compofer (hall not much 

exceed the expofer in fwiftnefs \ and this not only at the 

diftance of one Ration, but of a hundred ; for, fuppofmg all 

things ready at all thole feveral Rations for cbferving and 

expofing, as faft as the fecond obferver doth read the charac¬ 

ters of the firR expofer, the fecond expofer will difplay them 

to the obferver of the third Ration, whofe expofer will like- 

wife difplay them for the fourth obferver, as faR as his ob- 

ierver doth name them to Him, or write them down. 

u There may be many objections brought againR this way 

of communication, becaufe it has not yet been put in prac¬ 

tice ; but hardly any that may not be eafily anfwered and 

obviated.” Dr. Hook illuRrates his invention thus: 

a Let ABC (Plate X. fig. 4.) reprefent three very long 

mails or poles erected 5 E, the top-piece, that joins them 

all together; D, a fereen, behind which all the deal-board 

characters hang upon certain rods or lines, and may, by the 

heip of fmali lines connected with each of them, be ex¬ 

pofed at F, or drawn back again behind D, as occafion fliall 

require.” 

X\ 31. jPj opofitlons refpeBing the Mechanical Power of the 

Wedge, by Mr. Peter Nicholson of Newman-freet. Com- 

munlcated by the Author. 

j on mechanics, in treating of the wedge', have 

frequently drawn falfe conclufions reipecting the proportion 

which exits between the impelling power applied to the 

head, and the refiRing powers oppofed to the fides; and 

thofe 
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thofe conclufions have refill ted from falfe opinions concern¬ 

ing the directions of the refilling powers. 

It is evident, that when wood or other fubftance is fplit by 

a wedge which does not fill the cleft, that is, when the angle 

of the cleft is more acute than that of the wedge, the power 

or aCtion of each fide of the wedge, equal and oppofite to the 

refifiance of the cleft, mull be refolved into two ; the one in 

the direction of the fide of the cleft, which tends to thruft it 

forward; and the other perpendicular to that direction, 

which tends to tear it afunder. It is by not attending to the 

above refolution that writers on this fubjeCt have been led 

into miftakes j for, inltead of confidering the powers which 

aCt in thofe two directions, they have imagined a fingle 

power only as aCting obliquely on each fide. But if the fides 

of the wedge are perfectly polifiied, as we mult here confider 

them, no fingle permanent power can be applied to impel 

any one of them, unlefs its direction be perpendicular to the 

plane of the fide to which it is applied : therefore two ob¬ 

lique powers, applied on oppofite fides of the fame point, are 

at leaft neceflary to fuftain each other and the aCtion of the 

plane; and in the cafe of the wedge above mentioned, the 

directions of thofe two oblique powers will always be per¬ 

pendicular to each other, as will appear obvious from the 

two following propofitions. 

Prop. I. Let ABC (Pig. 3, Plate X.) be a vertical fec- 
tion palling through the centre and at right angles to the 

, head and fides of any ifofceles wedge ; alfo in the plane of 

this feCtion, and at right angles to its fides AB, BC, and C A, 

let three powers be applied, fuch, that their directions may 

all mutually imerfeCt in the axis, and their efforts fuftain the 
wedge in equilibrio ; I fay, that thefe three powers are as 

AB, BC, and CA refpeCtively. * , r 

Let LM, KI, ED be the directions of thefe three powers, 

which produced, interfeCt each other and the axis in O. 

Since, by hypothefis, thefe three powers direCted to the fame 

point are in equilibrio, and the three fides of the triangle 

ABC are at right angles to their directions j therefore, by a 

well 
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Tfrell known ftatical principle, the intenfities of thefe powers 

are as AB, BC, and CA refpe£lively. 

Prop. II. When an impelling power applied to the hedd 

of an ifofceles wedge is in equilibrio with the refilling powef 

of a cleft, the angle of which is more acute than that of the 

wedge inferted, then tmiver folly, 

The impelling power applied to the head, 

The action of the wedge on either fide of the cleft. 

The part thereof which tends to'thruft it forward. 

And the remaining part, which tends to tear it afurider. 

Are 

As twice the fine of half the vertical angle of the wedgep 

The radius, 

The fine of the angle contained by the fides of the wedge 

and cleft, 

And the confine of that angle rcfpe£tively, the fame 

radius being common. 

Let Fig. 2, Plate X. reprefent a vertical fe£tion of the" 

wedge and cleft, fimilar in pofition to that deferibed in Pro- 

pofition i ; alfo let the two fides of the cleft DH, DH bet 

equal, and in contact wfith the fides of the wedge A Gy AC at 

equal difiances D C, D G from the vertex C, in which cafe 

the fides of the wedge make equal angles wfith thofe of the 
N 

cleft. Through either point D, draw DF at right angles, 

and equal to AC; alfo through D, draw DE, at right angles" 

to DH, and complete the parallelogram DEFG. Then by 

Propofition i, the line A A reprefents in quantity the impel¬ 

ling power applied to the head, and the line DF reprefents in 

quantity and direction the whole adlionof the fide of the wedge 

on that of the cleft, which by hypothefis is balanced by its refill- 

ance; but the power DF is refolved into two, reprefented in 

quantityand direction by DG, DE refpedlively: the one, being 

in the direction of the cleft, tends to thrufi it forward; and the 

other, being at right angles thereto, tends to tear it aftmder. 

Therefore the powers mentioned in the Propofition are as 

A A, DF, DG and DE refpe&ively; but AC = DF being 

radius* thefe lines are refpe&ively equal to 
Twic« 



On Qalvanifrit. jig 

Twice the fine of half the vertical angle of the wedge, 

The radius, 

The fine of the angle contained by the fides of the wedge 

and cleft. 

And the co-fine of that angle. Hence the propofition is 

manifeft. 

XVIII. Report of the Commiffioners appointed by the National In- 

Jiitut 'e to repeat the Experiments 'which have been made on Gal- 

vanifm : read in the Name of the Gommiffion by Git. Halle-. 

From the Bulletin des Sciences, par la Societe Philoma- 

thique, Thermidor, An-VI. 

THE commiftion was not fatisfied with repeating a great 

part of the experiments already made: they claffed them, 

and rendered diem complete by the addition of others which 

were wanting. 

I. The phenomenon of Galvanifm, taken in general, is as 

follows : A communication is eftablifhed between two points 

of a feries of nervous or mufcular organs by means of certain 

determined fubftances. At the moment when this commu¬ 

nication is made, there take place in the (late of the organs 

changes, the nature of which is Hill unknown \ but which 

are manifefted by fenfations more or lefs lively, or contrac¬ 

tions more or lefs' violent. Thefe mufcular contradtions 

take place even in feparated parts of the body, and with as 

much force as when produced by the moft effectual means 

of irritation. 1 he Xeries of mufcular or nervous organs is 

called the animal arc ; the other fubftances form the exciting 

arc. The compofition of both may be varied many different 

Ways. 

II. Among the effedls refulting from the different compo- 

fitions of the animal arc, the following are the moft remarka¬ 

ble : A ligature made on a nerve does not intercept Galvanifm, 

unlefs it be made in the part furrounded with flefh. If the 

nerve 
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■ nerve be cut, and its two ends be in contact, Galvanifm 

takes place 3 but if they are only brought near to each other, 

without contadt, it is intercepted. 

III. Among the efleets refulting from the different compo- 

fltions of the exciting arc, we {hall remark the following : 

I he moft favourable compofition is when it confifts of three 

pieces, each of which is a different metal. One mull touch 

the nerve, and the other the mufcle : thefe are called the 

fupports, or armatures. The third forms the communication. 

> This is called the communicator. Tut one or two of thefe 

may be omitted. Animal bodies, or water, may be placed 

between them *, or other fubftances, either metallic combi¬ 

nations, or all other metals, &c. may be fubflituted in their 

iiead. It has not yet been poffible to determine exadtly 

what are the moft ineffectual combinations ; but they have 

been already claffed to a certain point, according to the de¬ 

gree of tneir efficacy. Gold, filver, zinc and tin, are the 

metals moft iavourable to Galvanifm, ■when introduced into 

the exciting arc. 

In general a Angle metal does not act, except when all 

otner circumftances are favourable; but in that cafe it has 

been often leen to adt. Error, however, may readily here 

iiiite j fov3 ir one of the ends of the arc be alloyed, in a pro¬ 

portion ever fo little different, the arc ads as if there were ‘ 

two metals. Ly rubbing one end with a different metal, 

fometimes even with the fingers, or by breathing upon it, 

efficacy may be communicated to it, under circumftances 

wffiere it would not otherwife have poffeffed any. 

Oxydes act lefs efficacioufly, cceteris paribus, than their 

metals. Ehy caibon adls as an adtual metal. It is not in¬ 

tercepted by water and moifl fubftances, nor by the fingers 

if wet; but this is not the cafe if the fingers be dry. The 

energy of Galvanifm is not intercepted or diminifhed by 

pieces of dead flefh. The effedts of it are fenfibly checked 

by the epideimis 5 and they are incomparably greater in 

i . flayed 



On Gahvanifm* t 

fiayed animals, or in parts of the human body from which 

the epidermis has been removed. 

It cannot be faid that Galvanifm is intercepted by all idio* 

dearie bodies *, but, on the other hand, it is intercepted by 

.all fubftances which are ftrong conductors of elearicitv. 

Such are flame, very dry animal bones, the fteam of water, 

glafs brought to a red heat, &c. 

IV. Galvanifm is influenced alfo by feveral cifciimftances 

foreign to the compofition of the two arcs. Such as, i. The 

ftate of the parts which are fubjeaed to the operation: the 

frelher they are, the Wronger are the effeas. 2, The longer 

or fhorter exercife of Galvanifm : fufeeptibility of Galva¬ 

nifm is in general excited by exercifing it; is exhaufted by 

continuance, and renewed by repofe. 3. The fucceflion of 

various experiments. A difpofition of metals which at firft 

had been inefleaual, has become effeaual after a different 

difpofition. Two uncertain experiments are hurtful to each 

other, and become (till more fo if made in fucceflion. 

4» I he ftate ol the atmofphere. The atmofphere elecftricj 

the animal on which the operation is performed charged 

and infulated, the effedt is the fame. The whole apparatus 

placed under water, the effect remains the fame. 

V. i here are various artificial means to weaken or revive 

the fufeeptibility of Galvanifm. Thus, a frog exhaufted and 

brought near to a charged eleffrophorus refumed its fufeep¬ 

tibility, Alcohol, on the other hand, weakens and even ex-* 

tinguilhes it fo as never to return* Potaftt produces the 

fame effect, only flowly. According to M. de Humboldt, 

this fufeeptibility is in many cafes reftored by oxygenated 

muriatic acid gas. The commiflioners did not obferve this 

circumftance j but they propofe to refume the fubjedf, and to 

repeat feveral other experiments of that learned philofopher. 

They have already repeated thofe on the adion of Galva¬ 

nifm on the heart, and have obferved, as he did, that its 

aflion is the fame as on fhe voluntary mufcles, and that it 

accelerates tijeir movement* 

Vox.. L XIX: Of 
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XIX. Of aft Attempt to make the Maple Sugar ahove an 

hundred Years ago. Communicated by Dr. THORNTON, 

LeBurer on Medical Botany at Guy’s Hofpital, Cfc. 

It appears, by the following correfpondence between 

Dr. Robinfon and Mr. Ray, that the property of the Ame¬ 

rican maple of yielding a faccharine juice was known above 

a century ago, and that attempts were even made to pro¬ 

duce fugar from it: 

Dr. Robinson to Mr. Ray. 

u Dear Sir, London, March 10, 1684. 

£C I have enclofed you fome fugar of the firft boiling got 

from the juice of the wounded maple : Mr. Afhton, Secre¬ 

tary to the Royal Society, prefented it to me. ’Twas fent 

from Canada, where the natives prepare it from the faid juice; 

eight pints yielding commonly a pound of fugar. The In¬ 

dians have pradlifed it time out of mind ; the French begin 

now to refine it, and to turn it to much advantage. If you 

have any of thefe trees by you, could you not make the 

rial, proceeding as with the fugar cane ?” 

Answer to Dr. Robinson. 
# 

<c Black Notleyy April J, 16840 

£c Yours of the loth inftant I received, and therein an 

enclofed fpecimen of the Canada fugar, a thing to me 

ftrange and before unheard of. It were well worth the 

experiment you mention. I therefore engaged a friend 

and neighbour of mine, an ingenious apothecary, whom I 

employed yefterday to boil the juice of the greater maple, 

a tree which grows freely half a mile off from my refidence. 

Having made an extra£f, he found a whitifh fubftance, like 

to brown fugar, and tailing very fweet, immerfed in a 

iubflance of the colour and confiflency of molofles. Upon 

curing, I have no doubt it will make perfe6t fugar. When 

it is cured, I will give you a farther account of it.” 

Here 
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Here the matter ended ; and after the paper given! you on 

the American maple (fee p. 182), 1 hope the fubjed will be 

again purfued with ardour in this country, and this curious 

inveftigation turn of profit to this nation.—I (hall fend you, 

for your next number, a paper on the mulberry tree, and 

the rearing of filk-worms. 

INTELLIGENCE* 

LEARNED SOCIETIES. 

DENMARK, 

-L HE Royal Society of Copenhagen has this year pro- 

pofed a gold medal, value 100 rix-dollars, for the bell art- 

fwer to each of the following queftions. 

I. HISTORY. 

Quaenam gentes ante Norvsegicos Americam invenerint, 

et itinera per mare in hanc terne regionem inftiterint ? 

Quoufque dete&a Norvaegicorum in America pnefertini Auf- 

trum verfus extenfa fuerint ? Quae hac de re conftitui po- 

terunt, argumentis et conjeduris ex feriptis, monumentifve, 

v. c. munimentis, aedificiis, linguis, traditionibus Americanis 

probanda funt. 

“ What nations difeovered America, and kept up an in- 

“ tercourfe by fea with that country before the Norwegians? 

u ^ow ^ar did the difeoveries of the Norwegians in America 

extend towards the South? I he proofs and grounds of 

conjedure mull be drawn partly from written documents 

“and partly from monuments, fuch as fortifications, edi¬ 

fices, languages and traditions ft ill exifting in America.’* 

II. IN THE MATHEMATICS. 

Invenire fundionem omnium quantitatum qute con- 

jundirn determinant magnitudinem efFedus calorifici, cujuf- 

cunque materiei igni accipiendo aptae in re familiari ufitatte, 

tarn hgm, quam cefpitis caminarii et lithantracis, feu carbo- 

num folfiiium cujufcunque fpeciei. 

y 2 iEquatio 
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ASquatio quaefita ad minimum determinanda eft pro qii3* 

tuor diverfis cafibus- imo. Si lignum vel cefpes caminarius 

feu carbones fofliles in fornace deuruntur, ut fpatium aeria 

Inclufum, e. gr. cubiculi calefieri poflit. 2do. Si in foco 

fluido cuicunque coquendo infervient. 3tfo, Si materiae molli 

indurandse, e. gr. in camino laterario lateribus coquendis. 

4toy Si materiis duris liquefaciendis, e. gr. metallis five in 

clibano five in uflrina fundendis infervient. 

Singuke sequationes experientia duce ita analyfis ope de- 

tegendae et inflituendse funt, ut ex ipfis computari poflit 

ratio effe£tus ealorifici aeque ac ufus eeconomici cujufcunque 

fpeciei ligni, cefpiris caminarii et carbonum foflilium. 

“ To difcover the functions of all thofe quantities which 

ii conjointly determine the degree of the effect of heat pro- 

fl duced by every combuftible fubftance employed for econo* 

mical purpofes, whether wood, turf, fofTil, or pit-coal of 

whatever fpecies. 

u The required equation muft be determined for four 

<f different cafes. 1/?, When the wood, turf, or pit-coal is- 

Sl burnt in a ftove, that the inclofed quantity of air, for 

example of a chamber, may be fufliciently heated. 2dlyt 

iX When they are employed as fuel for boiling any liquid. 

sc 3<t/y, When they are employed for hardening any fofc 

M fubftance, for example, in a brick-kiln for baking bricks^ 

“ <\thly, When employed for melting hard fubftances, fuch, 

“ for example, as fufing metals either in an eflaying furnace 

or a melting furnace. 

i( Each of thefe equations muft be fo deduced from ex- 

u periment, by the help of analyfis, that they may ferve for 

computing the ratio of the efFe£ts of the heat and the 

u economical advantages of each fpecies of wood, turf, and 

pit-coal.” 

III. IN PHYSICS. 

Experimentis invenire maximum caloris gradum quem 

calefadli vapores aquei cum aliis eorporibus communicare 

pofiunt i An ea pars aquae in olla Papiniana, quae non in 

vspore? 
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vapores calore mutata eft majorem, quam 212° Fahren. 

semperaturam habere poteft ? 

<{ To determine, by experiments, what is the higheft de- 

<( gree of heat which can be communicated to other bodies 

€i by the fleam of water ? Can that part of the water in 

" Papin’s digefter which is not in the form of vapour ac- 

“ quire a higher degree of heat than 212° of Fahrenheit ?” 

IV. IN PHILOSOPHY. 

Quinam funt notabiliores gradus per quos philofophia 

pra£lica, ex quo tempore fyftematice tradlari coepit, in eum, 

quern hodie obtinet, ftatum pervenerit ? 

“ What are the moft remarkable fteps in the progrefs 

“ which practical philofophy has made, from the time it was 

<( brought into a regular fyftem down to the prefent period 

The anfwers to thefe queftions muft be tranfmitted, poft 

paid, before the end of June 1799, t0 ProfefTor Abildgaard, 

lecretary to the fociety. All men of letters, the members 

of the fociety alone excepted, are invited to this competi* 

tion, and their anfwers may be written in Danifh, German, 

French or Latin. The authors are requefted not to infert 

their names in the title of the papers, but to diftinguifh. 

them by a motto, which muft be infcribed alfo on a fealed 

note containing their name and place of refidence. 

SPAIN. 

The Royal Academy of Pradlical Medicine at Barcelona 

has propofed the following queftion as the fubjecl of a 

prize : 

To determine whether cold baths, adminiftered as a 

prefervative or as a remedy to thofe attacked with dif- 

ordcrs of the breaft, are ufeful or prejudicial ; and what 

may be their effe£fcs and advantages according to circum- 

ftances ? 

The prize will be a gold medal, value 375 rials ; and the 

piemoirs muft be tranfmitted, with the ufuai formalities, to 

Y 3 the 
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the fecretary of the academy, in the courfe of the month 

of October 1799. 

NEW AGRICULTURAL SOCIETY. 

A Society for promoting agriculture and manufactures 

has lately been eftabiifhed in Finland. It will publifh its 

tranfa&ions monthly, a thoufand copies of which are to be 

printed in the Finnifh, and a thoufand in the Swedifh lan¬ 

guage. 

FRANCE. 

The following prize queftions were propofed by the 

French National Inftitute of the Arts and Sciences, in the 

public fitting of Mefiidor 15th, year VI. 

GEOGRAPHY* 

To determine what are the grand revolutions which have 

taken place on the globe, and which are either indicated or 

proved by hiftory ? 

The prize will be a gold medal of the weight of five 

hectogrammes, and will be adjudged in the public fitting of 

the 15th of Nivofe, in the year VIIL 

MORAL SCIENCE, 

The Clafs of the Moral and Political Sciences had pro¬ 

pofed, for the fubject of a prize for the year VII, the fol¬ 

lowing queftion : 

What are the inftitutions belt calculated to found the 

morals of a people ? 

The efiays transmitted on this fubjedt not having anfwer- 

ed the required conditions,' the clafs propofes the fame fub- 

jedt again, and in the public fitting of Vendemiaire the 

3 5th, in the year VII, will publifh in a new programme fome 

illuflrations of this important queftion. The prize will be 

Eve heCtogrammes of gold {truck into a medal, which will 

be adjudged in the public fitting of Nivofe the 15th, in the 

year VIII. No anfwers will be received after the 15th of 

Vendpmiaire^ the fame year. 

CI4S$ 
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CLASS OF THE MATHEMATICAL AND PHYSICAL SCIENCES. 

PHYSICS. 

This clafs had propofed, in the year IV, as the fubjedl of 

a prize to be adjudged in the public fitting of Vendemiaire 

of the year VII, the ufes of the liver in the different clafles 

of animals. This fubjedt fo important, which the academy 

of fciences had propofed in 1792, and which the Inftitute 

thought it its duty to continue to hold forth to the examina¬ 

tion of the learned, was not treated in the manner it expell¬ 

ed. It received only one memoir, in which the question was 

not in the fmalleft degree illuftrated •, and of which the 

author had wandered into the wide field of the ancient hy¬ 

potheses, without availing himfelf of the anatomical and 

chemical refources pointed out by the Inftitute in its pro¬ 

gramme. 

This paucity of memoirs, on a fubjedl which concerns 

one of the nobleft and moft ufeful branches of phyfics, indu¬ 

ced the Inftitute to fuppofe that the magnitude and extent of 

the queftion * the feries of the refearches neceflary for treating 

it in a proper manner ; and above all, the difficulty of finding 

united in one man the chemical and anatomical knowledge 

requifite for folving it, were the caufes which had deterred 

competitors from coming forwards. Without abandoning 

the idea of prefenting to the zeal of philofophers a queftion 

of fo much importance, the Inftitute has thought proper to 

divide it into two branches, and to make it the fubjedl of 

two prizes, by adding to the medal which was to have been 

adjudged in the year VII, for the whole queftion, that 

which it has at its difpofal for the prefent year- It pro- 

pofes, therefore, as the fubjedl of two prizes, to determine 

the fundtions of the liver, feparating what relates to the 

anatomical ftrudlure of the hepatic fyftem, from what relates 

to the chemical examination of the liquids and folids be¬ 

longing to that fyftem. 

The objedl of the firft of thefc prizes will be : the form, 

fituation, fize, comparative weight, and description of the 

Y 4 tifiue 
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tiffue of the vefiels, du£ts and appendages of the liver, con- 

fidered in the principal claffes of animals, from man down 

to infers, molufcae and worms. 

The object of the fecond will be \ an analyfis of the 

hepatic or cyftic bile in the different claffes of animals as 

above mentioned. 

The memoirs of thofe who intend to be candidates for one 

or other of thefe prizes, or for the whole in one effay, 

muff be tranfmitted, poft paid, to the fecretary of the clafs 

of the mathematical and phyfical fciences, before the firfl of 

pjivofe in the year VIII, 

The prize for each queffion will be a gold medal of the 

weight of a kilogramme ; and will be adjudged in the fitting 

of Germinal 15 th, in the year VIII. The memoirs may be 

written in French or in Latin, or in whatever language the 

authors choofe. 

Notice of the Labours of the Clafs of the Phyfical Sciences during 

the preceding three Months. By Cit. LASSUS, Secretary, 

Read on the 15th Meffidor (July 3d.) 

In the clafs of the Phyfical Sciences during the laid three 

months, feveral memoirs were read relating to chemiftry, 

natural hiftory, rural ceconomy and medicine, as applicable 

to animals as well as man. Cit. Guyton, in treating of 

the anomalies in affinities, fhewed that thefe apparent devia* 

tio'ns open to chemilfs a vaft field for new refearches. He 

examined why there is no combination between vthe azot and 

oxygen which exift fo abundantly in the atmofphere, and in 

a ft ate of expanfion generally fo favourable to an union. 

He likewife pointed out the means of producing it in an 

apparatus capable of fupporting nine or ten times the weight 

qf the atmofphere. 

1 he fame chemift employed himfelf alfo in the recipro* 

ical decompofition of falts, at a temperature below freezing $ 

3 phenomenon * the obfervation of which is of fo much im* 

v portance 
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portancc in fait works. He difcovered the caufe of it ia 

the difengagement of caloric, which becomes a difaggrega- 

tive power. Since chemifls have extended their refearches 

to the matter of heat, it is well knovvn that carbon is one of 

the weakeft conductors of it. Pyrometrical experiments 

have proved to Cit. Guyton, that a body enclofed in carbon 

does not receive from the fame' fire bur two thirds of the 

heat received by a fimilar body placed in filiceous iand* 

The conCquences to be drawn from this fa£t will ferye to 

improve the procefles employed in reduction and fufion. 

Chemifts have hitherto been checked in many of their ex¬ 

periments, by not being able to increafe the intenfity of fire. 

The application of an hydraulic principle to the conftrudtion 

of Macquer’s furnace, furnifhed Cit. Guyton with the means 

of increafing heat to fuch a degree, that a crucible of platina 

began to melt ; a circumflance never before obferved. 

. Profefior Klaproth, at Berlin, had announced that the 

colouring matter of the emerald was iron; but the lalt analyfes 

of Cit. Vauquelin prove that the emerald is compofed of fili¬ 

ceous alumine, a particular earth which has been called glu- 

cine, and the calx or oxyde of chrome; fo that the emerald 

as well as the beryl or aigue marine are two ftones perfe£Uy 

fimilar, and compofed of the fame principles, the colouring 

matter excepted. (See p. 204.) 

By an accurate application of chemical knowledge to the 

art of dyeing, Cit. Chaptal has difcovered a fin pie and eafy 

procefs fop communicating to cotton a darker or lighter 

chamoy yellow (jciune chamois), by uniting alumine to the 

oxyde of iron, this chemift has been able above all to give to 

his colours a foft and velvety appearance, which they can 

never acquire when that oxyde is employed alone. He has 

examined the different methods of combining that oxyde 

with the red of madder, to form a violet colour, and has re¬ 

duced to fimple principles, operations which were exceed¬ 

ingly complicated. He has fliewn the reafons why no other 

aftringents, whatever be the dofe employed, can be fubfti- 

Suted for gall-nuts in dyeing cotton. 

9 To 
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To give to the fame (luffs that beautiful red colour, known 

under the name of the Turkiih or Adrianople red, dyers em¬ 

ploy foda, oil, gall-nuts, fumach, madder, the fulphate of 

alumine, and feveral other fubftances. Cit. Chaptal has ex¬ 

amined what is the adtion of the three principal mordants, 

oil, gall-nuts, and alum, employed in dyeing cotton ; and by 

deicribing the mod complex and obfcure operations in dyeing, 

hy has (hewn what chemiftiy can do towards improving the 

arts, when the practice of it is directed by a fimple and 

clear theory ^. 

The employment of foda is not confined to the dyeing of 

cotton ; that brought from Spain is of great ufe alfo in foap 

manufadlories, glais-houfes for making white glafs, and in 

bleaching. As France expends annually the fum of four 

millions for.that foreign article, it was of importance to en¬ 

courage the cultivation of the plant which furnifhes the foda 

of Alicant. In this refpect Lit. Chaptal and Teffier have 

been of great fervice : the firft, in proving by the experience 

of many years, that the plant which furnifhes the foda of 

Alicant may be fuccefsfuliy cultivated on the fouthern coafts 

of Fiance; and that the foda it produces is abfolutely of the 

fame quality as that of Spain ; and the fecond, by giving all 

the neceffary inffruaions refpeaing the cultivation, and 

burning of the plant in order to convert it into foda. 

Some years ago Cit. Clouet, a member of the Inditute, 

had (hewn the poffibilitv of converting iron into caff Heel, 

without having recourfe to previous cementation. This 

procefs, which he has brought to perfection, is the more- 

valuable to the arts which require caff flee], as it maybe 

produced without cementation or natural (leel in every 

place where there is good iron, a mixture of alumine and 

frliceous earth, and chalk. 

It is well known that the goodnefs of artillery depends, in 

an effential manner, on the operations which relate to the 

mixture and fufion of the metal. Tin, which forms a part 

* See Chaptal’s Paper on this fubjeft, page *74. 

of 
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of its compofition, is expofed fometimes to fo great heat 

while the p’ece is ufed, that it becomes fufed, which gradu¬ 

ally renders the cannon defective. io remedy this incon¬ 

venience, Cit Baume propofes to harden the copper with, 

nickel, or with what was formerly called regulus of anti¬ 

mony, neither of them being fo fufible as tin. 

Experiments made at Rambouillet, and in different parts 

of France, have already {hewn the poffibihty of propagating 

and preferving in all their purity Iheep of the Spanifh breed. 

Cit. G ilbert has communicated on this important point of 

rural economy the fulleft inftrudlions, and given the bell; 

founded hopes that thefe valuable animals may be reared in 

the territorities of the republic, without ever degenerating. 

The eonquefts of our army of the North, by augmenting 

the riches of the Mufeum of Natural Hiflory at Paris, have 

given Cit. Lamarck an opportunity of pointing out with 

precifion the diftincSHve charadterifing marks of the common 

cuttle fifh (fepia officinalis), the calmar or fea fleeve (fepia 

loligo), and poulpe or eight armed cuttle (fepia oElopus), 

which had been confounded and clalfed in one genus He 

has rectified an error received among fome naturaliils, who 

eonfidered as the animal which forms the argonauta or 

paper failor, a poulpe which is accuftomed to lodge itfelf in 

that {hell, in the fame manner as the crab called the hermit 

takes up its lodging in different kinds of {hells. 

Cit. Cuvier, in a very long memoir on the organs of the 

voice, fhews that the greater part of birds, independently of 

the inferior glottis, which is the principal organ of their 

voice have a fuperior larynx, by which mechanifm they are 

the more enabled to vary their tones, as by its means they 

can more eafily change the ftate of their glottis, the length 

of their trachea, and the aperture of their upper larynx. It 

refults from this organifation, that the gravel! tones, and 

the harmonics of thefe tones, are produced by a prolongation 

of the tracheal artery and the greateft relaxation of the 

glottis} while by a fhoxtening of the trachea, and a contrac¬ 

tion 
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tion of the glottis, the bird produces tones fo much higher 

as the trachea is (horter, and all the harmonics befides which 

correfpond to that degree of contraflion. 

Obfervations which confirm the utility of the muriate of 

mercurius dulcis in the cure of the fmall pox, by Cit. De- 

fe(Tarts, as well as the profound refearches of Cit. Huzard on 

a malady which affebls the organs of generation in horfes, 

engaged likewife the attention of the clafs. 

Several of its members have made it their particular care 

to confirm, by repeated experiments, the phenomena of 

Galvanifm. (See Report of the Commiflion appointed to 

examine this phenomenon, p. 319.) 

PRODUCTION OF SOUNDS BY DIFFERENT GASES. 

J. F. Jacqtjin, profefibr of chemiflry at Vienna, In a 

letter to M. Delametherie, gives the following account of 

fome curious experiments which he made lately on this fub- 

je£f . <c Profefibr Chladni at Wittemberg, already cele¬ 

brated by feveral difcoveries in the theory of the phenomena 

of lound, induced me, during his refidcnce at Vienna, to 

make experiments on the property of different gafes con- 

fidered as fonorous bodies; and particularly on that gas 

which conftitutes our atmofphere, and ferves as the organ of 

voice. We took a glafs bell furnifhed at the top with a 

brafs cock, fuch as that ufed for filling bladders with gas, 

and made tne internal aperture of the cock to communicate 

with a fmall tin flute, about fix inches in length. This bell 

being placed in the pneumatic tub, and filled with gas of any 

kind, a bladder with a cock, and filled with the fame gas as 

the bell, was fitted to the cock of the bell, and by preffmg 

the bladder gently the flute was made to found. Compara¬ 

tive experiments were repeated in this manner with atmo- 

fpheric air, oxygen gas, hydrogen, the carbonic acid, and 

nitrous gas. The ftrength of the found was always the fame: 

but, compared with that in atmofpheric air, the oxygen gas 

gave half a tone lowei; azotic gas, prepared different ways, 

gave 



Experiments on Atmofpheric Air; 33$ 

gave almoft always a femi-tone lower ; hydrogen gas gave 

nine or eleven tones higher; the carbonic acid gas a third 

lower; and the nitrous gas almofl the fame : a mixture of 

oxygen gas and azotic gas, in the proportion of atmofpheric 

air, gave again the tone of the laid mentioned air, that is to 

fay, a femi-tone higher than each of the compound gafes 

alone. As long as the two gafes were not uniformly mixed 

there was a frightful difcord. Chladni has promifed to 

publifh a full account of thefe interefling experiments, 

which differ entirely from thofe of Dr. Prieftley. 

EXPERIMENTS ON ATMOSPHERIC AIR. 

On the 14th inflant, at 7 o’clock in the evening, Cit. 

Garnerin and Cit. Beauvais afcended in a balloon from the 

garden d’Apollon, at Paris. At the height of nearly 40a 

toifes Cit. Garnerin let fall a cage, attached to a parachute* 

and containing a cat, whjch fell very gently near the Port- 

au-Bled. After 20 minutes the balloon defeended at Nan- 

teuil, diflant from Paris three leagues. At that place, Cit. 

Beauvais, aide-de-camp to General Moulins, quitted Cit, 

Garnerin, who departed at half pafl three in the morning to 

complete his aerial voyage, by taking a long flight. Cit* 

Frederic Humboldt, a celebrated philofopher, had begged 

Cit. Garnerin to fill with air a fmall flafk with a ground 

ftopper. Cit. Garnerin emptied the water which it con¬ 

tained at the height of 669 toifes (1303 metres) above: 

Paris. Cit. Beauvais brought back the bottle, filled with 

atmofpheric air, to Cit. Humboldt, who was defirous to know 

if the carbonic acid gas afeends to fuch elevated regions. 

The obfervations of Sauffure, made on the fummit of 

Mount Blanc (at the height of 2.480 toifes), announced its 

cxiftence there; but this philofopher was in an atrnofphere 

modified by the proximity of rocks Cit. Humboldt found 

in the air brought back by Cit. Beauvais, which had not 

been under the like influence, between 8 and 10 milliemes 

of carbonic air Here then is a very heavy aeriform fluid 

carried to the moft elevated regions of the atrnofphere, 

' ^ The 
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* The air of Paris, collected on the following midrlighfj 

and analyfed by means of the nitrous gas and fulfate of iron, 

was found to contain 0,276 of oxygen gas. The air col¬ 

lected by Cit. Garnerin contained only 0,259 of oxygen. 

The firft was at 103 degrees, the fecond at 108 of the eu¬ 

diometer. The air of the high regions was confequently 

5 degrees, or 0,017 (alm°ft equal to 0,02) more impure than 

the air at the earth’s furface *. T his difference is very 

confiderable, when we refleCt that the greateft or lead purity 

of the atmofphere does not differ near the earth’s furface 

but 0,007 of oxygen, 

MINERALOGY. 

Mr. Donald Stewart, who has been employed for fe- 

veral years pad: as travelling mineralogift to the Dublin So¬ 

ciety, has lately arrived at Belfaft, after having paffed over, 

in his lad journey, the counties of Meath, Cavan, Ferma¬ 

nagh, Donegal!, Derry, and Antrim. He had before ex¬ 

plored the greateft part of the South and Weft of Ireland. 

He has, made many new and curious obfervations, and col¬ 

lected numerous fpecimens, illuftrating the natural hiftory, 

and affording materials for the arts, manufactures, and agri¬ 

culture of that kingdom. 

Though not educated to thofe purfuits, he has been inde¬ 

fatigable in his refearches, and fuccefsful in his difcoveries ; 

and indeed he appears to be the firft perfon who ever at¬ 

tempted making any general furvey of that ifland with a 

view to its mineralogy. 

Some imperfect accounts of the native plants of Ireland 

have been publiftied by Rutty, Wade, and fome other gen¬ 

tlemen, who, during the refidence of Lord Chefterfield as 

It is eafy to account for the atmofphere containing more oxygen near 

the earth than in the higher regions j the vegetables which grow on its 

furface being the principal agents employed by nature to reftore the purity 

of the atmofpheie: but it is not fo eafy to account for the prefence of 

carbonic acid gas at fo great a height. Edit. 

viceroy, 
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viceroy, formed a fociety in Dublin under Iris patronage: 

but the mines arc not defcribed in their eflays, nor are there 

any catalogues of their foflile productions publifhed. 

Mr. Stewart has been upwards of twenty years engaged 

exclufively in this purfuit, and has already depoflted 1300 

different mineral fpecimens in the cabinet of the Dublin So- 

ciety. But as few of his obfervations have hitherto been laid 

before the public, the following extradl from his notes 

may prove acceptable to our readers : 

u I was enabled,” fays Mr. Stewart, <( by difcovering rich 

quarries of limedone and marie, in feveral eftates where they 

were never before known either to tenant or landlord, to be 

acceflary to the fertilization of the mod barren lands. In 

the eftates of Lord Palmerfton and Ormby Jones, Efq. in the 

county of Sligo, I afforded the greateft pleafure and advan¬ 

tage to the poor inhabitants, by demonftrating to them that 

the great rocks, which they called Serpent Rocks, and which 

they were gazing at with (Lipid or fuperftitious admiration 

for ages, contained mod excellent lime. Thefe quarries are 

at their doors *, whereas formerly they carried the fcanty pit¬ 

tance of lime they were able to procure from nine or ten 

miles didance. Having turf at home in abundance, they are 

now fupplied with lime at as cheap a rate as any people in 

Europe. 

I obferved to the pried who accompanied me to the 

Serpent Rocks, that this mud have been the place to which 

my countryman (St. Patrick) had collected all the fetpents 

of the kingdom. The cliffs extend a mile in front, dip to¬ 

wards the fea wedward, and run to an indeterminate length 

into the country. No block can be raifed in thefe cliffs that 

is not replete with petrifactions; and the fifh appear to lie 

promifcuoufly as if thrown out of a net. There may be 

about one-twentieth of the whole rock compcfed of thofe 

petrified fifh or ferpents. The drata or beds are very regu¬ 

lar, and of different thicknefs. They contain alfo fome large 

round (hells as yellow as gold •, fo that if chimney-pieces 

were 
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were wrought here they would be very valuable, as the fifh 

and (hells would afford very lively and interefting obje£U 

upon the polifhed furface. The CobhAm marble is reckoned 

of great value, from the reprefentation of ruins and land- 

fcapes which fometimes appear upon it; but it would fall 

far ftiort, in my opinion, of the fmgular and furprifmg figures 

with which thefe rocks abound.” 

Two fmall blocks of this (tone are depofited at the Dub¬ 

lin Society. 

BOTANICAL EXPEDITION. 

The following is a lift of the objects of natural hiftory, 

and other curiofities, brought home by Captain Baudin, com¬ 

mander-in chief of the botanical expedition, in the flute 

La Belle Angelique :—One hundred and ninety calks, con¬ 

taining about 3,500 living plants, 'and in a (late of vegeta¬ 

tion ; four boxes of zoophites and lithophites; a box con¬ 

taining the horns of quadrupeds, and other obje£ts; a box 

containing vafes of porcelain, and other objects 5 a box of 

paintings; a box of bows and arrows, and other objects; two 

boxes of madrepores ; two boxes of ftufFed birds ;_two boxes 

of fpeeimens of wood; a box of quadrupeds and fifties in 

fpirits; two boxes of infefts and quadrupeds in fpirits; four 

boxes' of plants in fpirits ; a box of cruftaceous animals and 

polypes ; four boxes of feeds ; four double boxes of infedls; 

three calks of (hells ; a calk of melocadt in fpirits ; living 

birds; three apes; a crab-eater {chien crabler); eleven planks, 

and one log of mahogany; a box of mifcellaneous articles} 

a calk of minerals; four boxes of petrifactions and eagle- 

(tones {geodes); a box of bitumen, &c. 
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I. Observations on the Account of the fuppofed Orang 

Outang of the Eajl Indies, published in the Tranfaliions 

of the Batavian Society in the I/land of Java. By De 

GfofFROYy Brofeffor of Zoology at the JVIufeum of B atural 

Hi/lory. From the Journal de Phylique, 1798. 

-BaRON yon WurMBj the author of this account*, 

fuppoling that the object of his examination was that 

wonderful being, fo much celebrated in Europe, by means 

of which naturalifts imagine they can trace out, through 

fhacles almolt infenlible, the gradation from man to animals, 

made no hefitation to give to his ape the name of the large 

orang outang or pongo. Rut, inftead of having an opportu¬ 

nity to obferve this lingular fpecies, which had occupied fo 

long and in fo vague a manner the attention of naturalifts 

and philofophers, and with which, it is faid, Maupertuis 

would have preferred two hours converfation to that of the 

molt learned focieties .in the world, Wurmb did not even 

fee an ape of the fpecies of the orang outang. His observa¬ 

tions, however, are no lefs valuable, fince the objedt of them 

is not only a new fpecies, but a fpecies of a peculiar form, 

* For Wurmb’s defe ction of this animal fee page 225, 

VOL, I, 
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in which are united,, befides the chara&erifmg marks pro¬ 

per to it, and which are not to be found in any other of the 

mammalia, fome others very extraordinary which belong to 

animals extremely diffimilar. To bring forward then to 

public notice a differtation almoil unknown, and on an 

animal, which, though defcribed fome time ago, has not yet 

been comprehended in the catalogues or fyftems of natural 

beings, is rendering a real fervice to fcience. But this is 

not enough : it is neeeffary to prevent that confuiion of 

names which is always followed by a confuiion of ideas; 

for the defcription of Wurmb, which is not fufficiently 

ample, and which befides is unaccompanied by a figure, 

does not afford natural).fts the means of afcertaining whether 

the animal defcribed be rather a new fpecies than the ftongo; 

and I have been able to determine this point only by com¬ 

paring the fkeleton of Wurmb’s ape with thofe of different 

©rang outangs preferred in the collection of the Mufeum of 

Natural Hiftory. This fkeleton of Wurmb’s ape, one of the 

mod curious and moll valuable in the national cclleCficn, 

will furnifh us with very important obfervations, that may 

ferve to give a better idea of the fpecies in queftion, than a 

defcription of the external parts. (See Plate XI.) 

This animal, in the fcale of beings, occupies aim oft the 

Jaft rank in the numerous family of the apes. The lingular 

conformation of its head places it between the mandrils 

(Jimia mawiGn et mormon l) and the allouates {jimia J'eni- 

culus). However, if, without fixing on this charaHeriiing 

mark, though of great importance, we adhere to thofe ac¬ 

cording to which fyftematic authors have formed for apes 

wen era ami dwijions, the want of a tail will make it an 

animal nearly related to the gibbons and orang outangs. 

But 1 do not think it neeeffary to endeavour to prove that 

the latter mark is very mfufficxent to point out the real 

affinity of beings. A tail is a fuperfluous appendage, and 

almoff foreign to the bodies of animals. This organ can in 

no cafe have any influence on their economy, nor even on 

their 
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their habits. We might as well fay that fome fpecies of 

the genera of the lemur, cav'ia, erinaccus, &c. which have no 

tail, are fimilar to the orang outangs ; which would be an 

abfurdity. On the contrary, in a family like that of the 

iap'es, where all the principal organs exhibit no remarkable 

numerical difference, and where the teeth, fingers and 

tongue have a perfect refemblance, the form of the cranium 

is the molt important confideration in examining the real 

affinity of thefe animals, and may ferve as a bafis for their 

generic divifiohs; fince it appears that the fize and convexity 

of the cranium indicate fenfibility, as the prolongation and 

fize of the muzzle indicate brutality. 

But what is moft linking in the fkull of Wurrrftfs ape is 

the exceffive prolongation of the muzzle; and as this muzzle 

acquires fuch a bulk only at the expence of other neighbour¬ 

ing parts, it happens that there is no apparent forehead $ 

that the offeous box which inclofes the brain is very fmall, 

and that the occipital foramen is fituated in the pofterior 

part of the head. The muzzle, the fize of which feems to 

form the principal charadterifing mark of this fpecies, is re¬ 

markable not only for the enormous thicknefs of the jaw¬ 

bones, but alfo for the extraordinary bulk of the inciffve 

and Canine teeth with which it is armed. The inciffve ex¬ 

ceed in fize thofe of the lion; and the canine, in that refpedl, 

are not much different: fo that, thoup-h thefe inciffve and 

canine teeth, except in bulk, have a near refemblance to 

thofe of other apes, wre are tempted to confound the head of 

the one in queftion with that o,f the moft carnivorous ani¬ 

mals. Another confideration feems in fome manner to fup- 

port this affinity. The occiput rifes to a point, and forms a 

pretty large and thick quadrilateral protuberance, from 

which arife three offeous ridges, no lefs apparent and no lefs 

folid than thofe of the lion : twro of thefe ridges proceed in a 

lateral direction to the auricular apertures, and have from 

four to five lines of elevation; another proceeds to the ver¬ 

tex, then divides itfelf above the forehead, like that of the 

Z 2, lion. 
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lion, into two lateral branches, and continues to the external- 

fide of the upper edge of the orbits. Thefe fmall ridges are 

more diftind in the ape of Wurmb, and form, with the 

upper edge of the fockets of the eye, an equilateral triangle. 

But thefe charaderiflng marks, already fo lingular in this 

ape, will aftonilh us Hill more by their combination with 

others at leak equally ft range. The head has the form of 

half a pyramid, and the auricular apertures are placed far 

above the os palatinus 5 fo that a line let fall from the auri¬ 

cular apertures to the internal edge of the os -palatinus would 

form, at the point of its interfcdion-with the horizontal line, 

an angle of 25°.- This has been already obferved in the 

allouate, where fueh a lingular conformation is neceftary on 

account ol an extraordinary fvvelling of the os hioides. 

The anatomical reader will, no doubt, be perfuaded, after 

what I have faid, that the ape of Wurmb can in no cafe 

fupport itfelf on its two hind legs, but that it mult always go 

on all-fours. It is, indeed, on the pofition of the occipital 

foramen, according to the learned obfervations of Dauben- 

ton, that the greater or lefs degree of aptitude for walking 

upright chiefly depends. In man, whofe occipital foramen 

is nearly in the centre of the bale of the cranium, the head 

is placed on the vertebral column in an alrnoft perfed equi¬ 

librium ; but if the occipital foramen is removed backwards, 

and particularly to that point where it is obferved in the ape 

of Wurmb, the equilibrium is deftroved: the weight of 

the head carries with it the body, and obliges the animal to 

uie for its iupport, and for walking, thole anterior extremities 

which in man ferve only for gralping. 

Before we can draw any conclulion on this point, in re¬ 

gard to the ape of Wurmb, and before we affirm, that, ac¬ 

cording to the pofition of its occipital foramen, it cannot 

walk on two legs, let us confider it in its whole organifatiom 

We are not yet acquainted with all the immenfe refources 

of nature. We do not yet know to what decree it can eri- 

large, and render ufeful, organs the rudiments of which only 

exift 
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fcxlft in the greater part of animals to compenfate for others 

which fhe may have rendered too prominent. Bat, indeed, 

all the reft of the organifation of the ape of Wurmb an¬ 

nounces a biped animal. Its pelvis is not completely paral¬ 

lel to the fpine5 its os calcaneum has a flat part, upon which, 

like man, it may find a folid feat; and, in the laft place, 

its arms have an immoderate length like thofe of the gibbon, 

fmce they reach almoft to the external malleolus. This laft 

chara&eriling mark, to which no attention has hitherto 

been paid, appears to me one of the fureft indications of a 

biped walk. Apes muft take advantage of the great length 

of their anterior extremities, by extending them in all di¬ 

rections ; they muft make ufe of them as of a balancing pole 

to keep themfelves in equilibrium, or to reftore themfelves to 

it when they have been expofed to a fall which obliges them 

to make only a gentle inclination of the body. 

In a word, a particular organifation re&ifies the difad- 

vantages which refult, in walking erect, from the length of 

the muzzle, and the pofition of the occipital foramen being 

removed farther back. In all the known mammalia, the 

fpinal apophyfes of the cervical vertebrae are fhorter than 

thofe of the lumbar and dorfal vertebra?. 1 he cafe is the re¬ 

verie in the ape of Wurmb ; and, according to the judicious 

remark of Cuvier, thefe apophyfes of the cervical vertebrae 

have this great length, to form more powerful and more nu¬ 

merous bonds with the large mufcles of the neck which pro¬ 

ceed on the occipital ridges. Tbus nature by another me- 

chanifm has provided for the fupport of the head of W urmb s 

ape on the fpinal column; and by thefe means it can keep 

itfelf erect, and run in that pofture. 

I (hall not purfue any farther an explanation of the cha¬ 

racter 1 ling marks which it exhibits to naturahfts. r have 

faid enough to prove that it is not the orang outang or 

pongo, but that it ought to be conftdered as a Ipeeies un¬ 

known before the publication of W urmb’s memoir. I am 

far from reproaching that obferver for his miftake. At the 

tune 
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time when he wrote his defcription the natural hiflory of the 

orang outangs was involved in fuch obfcurity, that he muft 

naturally have confidered his ape to be the fame animal as 

the large orang outang or pongo of Buffon. Naturalifts 

were then far from being convinced that this animal, fuch 

as it is defcribed in the immortal 'work of that celebrated 

author, is an imaginary being to which Buffon has affigned 

a form and charaCterifing marks, by confounding, under 

the fame name, and in the fame defcription, fix different 

fpecies of apes defcribed by travellers. 

II. Account of the Methods, employed in Japan and Chma to, 

prepare Soy, with fome Obfervations on the Bean from 

which it is produced. By Brofeffor BECKMANN. 

HP 1 HIS article, which is a brown faline liquor, imported tq 

Europe from the Eafl Indies, is employed for feafoning va¬ 

rious kinds of difhes, and improving the tafle of different 

fauces. It is brought from Japan in fmall wrooden veffels, 

and alfo from China and other parts of India in glafs flafks, 

feveral of wrhich are packed together in a wooden box. 

The ufe of it has been long general in the Eafl Indies; 

where it is placed on the table at each meal, inflead of fait, 

for the purpofe of dipping in it fiefh, fifh, and other kinds 

of food. 

The Japanefe are faid to be the inventors of this article; 

and, at prefent, their foy is preferred to any other; though it 

is afferted by connoiffeurs that this preference arifes more 

from the price than the goodnefs. In my opinion, it was 

full introduced in the European commerce in the prefent 

century; for it is not to be found in the old catalogues of 

.goods; in Saavary’s or LudoviciT dictionaries, nor in the 

old books on cookery. The firfl account of the method of 

preparing it after the Japanefe manner was publifhed by 

Kempfer, 
Before 
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Before I give a defcription of this method, it may not he 

improper to inform the reader that the people in India, in- 

head of our common kidney beans, cultivate and ufe as 

food another fpecies of a fimilar kind, called in botany do- 

lichos, and which comprehends feveral fpecies. Among 

thefe there is one called dolichos -foy a. This plant is all over 

rough; and its weak Item rifes to the height of a man. Its 

flowers, which are final!, fcarcely appear above the calyx, 

and arc of a blueifh or almoft violet colour. The rough 

hulks contain for the mod: part only two feeds, which in 

form, fize and tafte differ very little from our garden peafe, 

except that they are flatted, fhaped lb me what like an egg, 

and have a black fpeck at the place where they begin to 

germinate^. 

Thefe feeds form the principal component part of foy. In 

Japan they are fkft boiled, and then mixed with the fame 

quantity of barley or wheat meal (the latter is for the pur- 

pofe of giving the foy a darker colour); and the mixture, 

being covered up, is depofited for twenty-four hours in a 

warm place, where it ferments. The fame quantity of com¬ 

mon fait, with the like quantity and half as much water, is 

thrown over it; and the whole mafs, for the fpace of two 

or three months, is llirred round daily with a chocolate flick, 

and elofely covered immediately after. At the expiration of 

that period it is drained or fqueezed through a linen cloth, 

and the liquor, which is preferred in wooden veflels, be¬ 

comes always clearer and better the longer it is kept. The 

mafs which remains is again fubjedted to a like procefs by 

having water poured over it, and, being ftirred round for 

fome days, as before, is then ft rained. 

* Hilum fufeum. The fir ft defcription and figure of this plant was given 

by Keinpfer in his Amaenitat. exot. p. 837, 838, Both thefe, however, 

were improved and rendered more complete by Bergius in Abbandlungen 

dcr Scbwedifcb. Akad. xxvi. p. 281. The late ft deferiptions are thofe of 

Thunberg in bis Flora Japonica, p. 282 ; and jacquin in Collectanea ad 

vQtanicarn ti bijl. nat. vol. i. p. 46, 

4 Of 



344. Method employed to prepare Soy. 

Of the preparation in China the following account has 

been given by Eckberg, a Swede*: Thirty-five pounds of 

thefe beans, clean wafhed, are boiled for a few minutes with 

water in a covered veffel, until they can be eafily preffed to¬ 

gether between the fingers. They are then put into a fieve; 

and when they are hill moift, after the water has run oft, 

they are ftirred round in fine meal, made of the fame beans, 

until they are completely covered by it. They are then put 

into fmall fieves, or laid upon fmooth mats to the height 

of an inch and a half above each other, and are depofited in 

a bafket covered with mats, where they are differed to remain 

three or four days till they begin to grow mouldy. They are 

then tirft expofed to the air, and afterwards dried in a ftrong 

fun-heat, or in a warm place, until they can bear the flroke 

of a hammer 3 when they are rubbed between the hands, and 

in that manner freed from the meal and mouldinefs with 

which they are covered. They are then thrown into earthen 

veflels, and a pickle compofed of 20 pounds of fait and 100 

pounds of fpring water is poured over them. Thefe earthen 

veflels are expofed open during the day to the fun, but at 

night they are covered; or they are put in fome warm place, 

for the fpace of fix weeks, until their whole fubftance be well 

extracted. When it is obferved that the pickle has become 

thick and of a dark brown colour, it is poured off, and boiled 

feveral times in order to render it thicker. Some, during 

thefe boilings, add to it fugar, ginger and other fpices ac¬ 

cording to pleafure, leaving the whole to ftand for a few 

days ; after which it is drained. 

From what has been above (aid, it may be readily per¬ 

ceived that the preparation of foy in Europe would be at¬ 

tended with no difficulty if it were poffible to cultivate the 

beans. Bergius, however, gives his countrymen little hope 

that this can be done; and chiefly for this realbn, that the 

plant blows fo late in green-houfes, that the dimmer is gone 

before the fruit can ripen. But this is often the cafe with 

* Abfiaadlungen der Schwedifchen Acad, xxvi. p, 40. 

exotics 



Method employed to prepare Soy. J45 

Exotics which are reared by our gardeners in hot-noufes. 

As they only begin to blow when their nourifhment decreafes 

and occafions a ftoppage of their growth,, the fame thing 

ynay happen too late in too fertile a foil, or when they have 

a fuperfluity of nourifhment. On the other hand, when they 

are tranfplanted into foil lbmewhat poorer, and into an open 

place where they have lefs fhelter, they do not grow fo quick 

and fo long; but they blow earlier. And hence it happens, 

that many exotics planted in the open air produce ripe feeds, 

which could never be. obtained from them while they were 

preferved as curiofities and favourites of the gardener in 

green-houfes. I confider it, therefore, as an experiment worth 

making, to plant thefe beans in the open fields; and I am 

inclined to think that in many fummers they would pro¬ 

duce ripe feeds, efpeeially as Jacquin fays exprefsly that they 

throve well at Vienna in the open air. 

Should my conjedlure, however, be not realifed, this 

would not, at any rate, be the cafe with that of Bergius, 

who is of opinion that a kind of foy might be obtained from 

our peas and beans by the fame or a finnlar proceis ; but in¬ 

deed it would have this great fault, that it would be too cheap, 

and too foon become common. 

III. Comparative Viezv of the expanfive Force of the Steam 

of Water and that of Alcohol. By R. Pro NT. From the 

Journal de PEcole Polytechnique. 

''' 

jL PIE experiments from which the following tables &rt. 

deduced have been deferibed by Bettancourt, their author, 

in a memoir publifhed in 1790. I gave the refults of them, 

together with a fhort defeription of the apparatus mod, in the 

firft volume of my Architecture Ply dr antique, in treating on 

the general theory of the application of fleam to tire move¬ 

ment, of machines; but in the fecond volume, which con¬ 

tains a complete defeription of fleam-engines from the firft 

* indention 
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invention of them down to the mod recent difcoveiies, I 

recur to the labours of Bettencourt, which I have explained 

at full length, as well as the application that may he made of 

it to phylics and the arts A I refer thofe, who may be de- 

tiro us of being thoroughly acquainted with the fubjedl, to 

that work, and (hall here content rnyfelf with giving an idea 

©f the apparatus. 

The fluid with which the experiments were made was 

confined in a very ftrong boiler made of copper, being eight 

inches at its greaiefl diameter, and fourteen inches in height. 

The upper part of it was clofed by a cover made, of copper 

alio, through which palled three tubes. The fir A ferved to 

introduce the fluid into the boiler, and could be clofely fluit 

by means of a fcrew.. The feeond was occupied by a ther¬ 

mometer, having its ball about two inches above the bottom 

of the boiler, and the fcale, which was on the outfide,. con¬ 

tained from o to no0 of Reaumur. To- the third was 

adapted a bent barometric tube, having two lines of internal 

diameter, the afccnclmg branch of which was no inches in 

length. 

By means- of a lateral cock a communication was elia- 

blilhed between the boiler and an air pump, which ferved to 

make a. vacuum before a fire was kindled in the furnace 

below the apparatus. This cireumftance of evaporation in 

a vacuum, forms an eflential difference, between the experi¬ 

ments of Bettencourt and thofe made before bv Ziegler, and 

lenders them applicable to the theory of the fleam-engine^ 

where the vapour a fits in a fpace fixed from air* 

* fo *his fecund volume will be found experiments made cm the fame 

and communicated to me by their author John Henry Ziegler. 

1 hey were published- at Bn fie in *769, in a memoir entitled : Specimen 

fbyjlco- cbemictem de dig efore Pap-ini, ejm JhxRxrd, effeRu st pjtt, peimi- 

iras experimenter nv* mvorum circa Jluidornm a cohere rarefa&tmem tt 

’vnporum elaflickalem ex,bihem. Bet tan court, who did not fee them till he 
bad finifhed his own, mentions them in his memoir. It will be perceived, 

by the account I have given of them, that they deprive him of none o£ 

that glory which he has a right to expect from his labours. 

A w 



and that of Alcohol, 

A vacuum having been made In the boiler, the mercury 

brought as nearly as poffible to a level in the two branches 

pf the barometric tube, and the thermometer reduced to 

zero by means of ice, the ice was removed, and a fire was 

kindled, which was excited gently and with much equality, 

in fuch a manner that the barometer paffed over about a 

degree per minute. One perfon then flood by to obferve the 

barometer, and another to obferve the thermometer, and 

each kept a regifler from degree to degree of the preffure 

and correfponding temperatures; the preffure being expreffed 

by the height in (French) inches of the columns of mercury, 

which rofe above the level in the long branch of the baro¬ 

meter. 

It was exceedingly difficult to prevent either the introduc¬ 

tion of air into the boiler, or the extravafation of vapour, 

according as the internal preffure was lefs or greater than 

the weight of the atmofphere : means, however, were found 

to obviate thefe inconveniencies; but they are too long to be 

detailed here, and muff be read in the works before men¬ 

tioned. 

The observations of the expanfive force of the fleam of 

water furnifh no refults, proceeding from degree to degree 

of the thermometer, and beginning at zero. Thefe refults 

are contained in the annexed table, where the degrees 'of 

preffure are expreffed in (French) inches of mercury, and 

the temperatures denoted according to Reaumur’s fcale 

The experiments on the expanfive force of the fleam of 

alcohol were made by the fame proceffes, and with the 

fame apparatus, as thofe employed with the fteam of water. 

The object of them, independently of their general utility in 

phyfics, was to make known the relative expences which 

would be occafioned by thefe fluids, when ufed to produce 

tnoving forces in fleam-engines. This objedt of refearch is 

* For the convenience of our readers, we have added another column to 

the table, in which we have given the correfponding degrees of Fahren¬ 

heit’s thermometer. Edit, 
both 
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both important and new. The expence of movement in & 

fleam engine is compounded of the price of the fluid evapo¬ 

rated and that of the fuel. The ufe of water requires no 

farther expence than that of the fubftance employed as fuel; 

but it is poffible that fome other fluids much dearer in itfelf, 

may neverthelefs have fuch expandon, that with an equality 

of preifure the faving in fuel may be greater than the price 

of the fluid. If the remits from the fleam of alcohol be 

compared with thofe from the fleam of water, it will be feen 

that, at the fame temperature, the expanfive force of the 

fleam of the former is always more than double that of the 

latter. Much lefs fuel then will be neceflary to produce in 

a fleam-engine the fame effedt by alcohol; and if the ap¬ 

paratus were difpofed in fuch a manner as not to lofe the 

condenfed liquor, which would be attended with no great 

difficulty, it might be ufcd with much advantage in certain 

cafes, and in engines of fmail dimenfions. But, according to 

every appearance, there are other fluids lefs expendve than 

alcohol, which may have an equal or even a greater expand on; 

and it would be a very ufeful objedl of refearch to determine 

the mechanical effedt of which fleam is fufceptible, and to 

give tables on that fubjecl, flmilar to that here prefented in 

regard to water and alcohol. 

The refults given by experiments, of the expandve force 

of the fleam of alcohol at different temperatures, are ex- 

preffed in the fame manner in the following table, as thofe 

given by the experiments on the fleam of water. 

Table 
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Table of the ISiX^cinJive Force of the Strain of iv A TER 

and of Alcohol. 
Temperature. 

Keaum. Fahr. 

o —* 

1 — 
2 - 

3 — 
4 — 

*; — 
6 — 

7 — 
8 — 
9 — 

i.o — 

XX - 
12 — 

*3 ~ 
14 — 

7 5 — 
xo - 
17 — 

18 _ 
19 — 
20 - 
21 - 
22 - 

2 3 — 
24 — 

25 — 
26 — 
27 — 
23 — 
29 — 
30 — 
31 — 
32 — 

Preffure. 

Water, Alcohol. 

32 
34*25 

•36*5° 
38*75 
41,00 

43*^5 
45*3° 
47*75 
50,00 
52.25 

54*5° 
56*75 
59,00 

61.25 
63.50 

65.75 
68,00 

70*25 
72.50 

74*75 
77:00 
79*25 
81.50 

8 3’" 5 
86,00 
88.25 
9!-»5° 
92*75 
95*00 

97.25 
99.50 

101.75 
104,00 

— 106:25 
34 — ioS,50 
2 -> O 3 

3 5 
36 

37 
3 8 

110,75 
113,00 
115,25 
117,50 

39 — 119>7 5 
40 x22,0c 
41 — 124,25 
42 — 126,50 

43 — I28>75 
44 — 131,00 

45 ~ ‘33*25 
46 _ 135,50 

47 — ‘37,75 
48 •— 140,00 

49 — ‘42,25 
50 — 144,50 
51 — 146,75 
52 — 149,00 

53 “ I5‘>25 
54 — ‘53*5° 
55 — *55*75 

0,00 — 
0,00 — 
0,00 — 
0,00 - 
0,-02 - 
0,02 - 
0,0 5 — 
0,07 __ 
0,10 -• 

0,12 — 

0,15 __ 
0,18 .— 
0,22 _ 
0,27 __ 
0,30 - 

o,35 — 
0,40 __ 

o,45 — 
o,5’ — 
0,58 — 
0,65 — 

c,75 — 
0,82 — 
0,90 __ 

0,97 — 
1,05 — 
1,12 — 
1,22 — 

x,32 — 
1,42 — 
1,52 — 
1,65 — 
1,78 — 
1,90 — 
2,00 — 
2,15 __ 
2,27 __ 
2,45 __ 
2,57 — 

2»75 — 
2,92 _ 
3,10 — 

3»27 — 
3*47 — 
3,70 — 

3*95 — 
4,25. 

0,00 
0,00 
0,00 
0,05 
0,09 
o, x 2 
c,i8 
0,25 
0,32 
0,38 

°»45 
0,50 
0,62 
0,72 
0,82 

°,93 
1,02 
1,12 
1,25 

‘>38 
1.52 
1,65 
1,80 

‘,95 
2,10 
2,32 
2.52 

2,7 5 
2,95 
a, •20 

Temperature. 

Reaum. Fahr. 

3,40 
3,7° 
4,00 

4,3° 
4,60 

4,95 
5,28 

5*55 
6,00 

6,45 
6,9° 

7,35 
7,82 

8,37 
8,92 
9,48 

1.0,15 
4,45 — 10,80 

4,75 — “*5° 
5,00 — 12,20 

5,35 — I2»85 
5*7° 
6,05 
6,50 

‘3*75 
14,60 

‘5*5° 
6,90 — 16,40 
7,32 ~ 17,65 

56 — 
57 — 
5S — 
59 — 
60 — 
6 r — 
62 — 
63 - 
64 — 
65 - 
66 — 
67 — 
68 — 

69 — 
70 — 
71 — 
72 — 

73 - 
74 “ 
75 “ 
76 - 

77 - 
78 - 

79 - 
80 — 
81 - 
82 - 

8 3 - 
84 - 
85 - 
86 - 

87 - 
88 - 
89 - 
90 - 
91 - 
92 - 

93 - 
94 - 

96 — 
97 — 

98 ~ 
99 ~ 

100 — 
101 — 
102 — 
103 — 
104 — 
105 - 
xc6 — 
107 — 
10S — 
109 — 
no — 

Preffure. 

Water. Alcohol. 

153,oo 

I 00,2 5 
162.50 

164.75 
167,00 

169.25 
171,5° 

‘73,75 
176,00 
178.25 
180.50 

182.75 

185,00 

187.25 

189.50 

‘9‘*75 
194,00 

, 196,25 

. 198,50 

200.75 

. 203,00 

■ 205,25 
- 207,50 
• 209,75 
- 212,00 

- 214,25 
- 216,50 

- 218,75 
- 221,00 

- 223,25 
- 225,50 

- 22-7»7 5 
- 230,00 
- 232,25 
- 234,50 

- 236,75 
- 239,00 
- 241,25 
- 243,50 
- 245,75 

248,00 
250,25 
252.50 

2 54* 75 
257,00 

259*25 
261.50 

263.75 
266,00 
268,2 5 

270.50 

272.75 
275,00 

■ 277,25 

■ 279,50 

7»85 — 
8.40 — 

8,85 — 

9*35 — 
9*95 — 

10.40 — 

11,00 — 

11.70 — 

12.40 — 

13,20 —* 

13.80 — 

14.50 — 

15 *2 5 - 
16,10 — 
16.90 — 
17.80 — 

18.70 — 

19*5° “ 
20.60 — 

21,75 - 
22.90 — 

24,‘5 - 
25.50 - 
26,67 - 

28,00 — 

29.60 — 

31>3° ~ 
33,00 - 

34*6° - 
36,45 - 
38,1° - 
40,00 - 

42.20 - 

44,3° - 
46.40 - 

48.40 

50.50 . 

53*®° 
5*-;° 
57.80 
60.50 

63.40 
66.20 
69,00 
71.80 
75,00 

78.20 
81,00 

,00 
86.80 

87,00 
91,30 

.93,5a 
95,60 

18,85 
20,00 
21,20 
22,30 
23*7° 
24,80, 
26,10 
27,40 
28,90 
30,60 
32,00 

33*5° 
3 5*1° 
37,20 

39*4® 

4*»3° 

4^*5° 
. 46,00 
. 48,10. 
. 50,20 
■ 52,60 
- 55*3° 
■ 57*9° 
- 6 i ,00 
. 65,80 
- 66,90 
- 69,80 

- 73*4° 

- 76,90 
- 79,60 
- 83,60 
- 87,10 
- 90,80 

- 95*°° 
- 92,00 
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IV. An Ancilyfis of the Waters of two Mineral Springs at 

Lemington Priors, near Warwick; including Experiments 

tending to elucidate the Origin of the Muriatic Acid* By 

William Lambe, M. A. late Fellow of St. John’s Col¬ 

lege, Cambridge. From the Memoirs of the Literary and 

Philofophical Society of Manehefter, Vol. V. Part I. 

[Concluded from p. 2,69.3. 

XI. FURTHER PROPERTIES OF THE OXYGENATED* 

MURIATOF IRON. 

Hp ' 
A H E facts T have related are unqueffionable: it was hi 

the latter end of 1795 that I firft made the obfervation on the 

effect of hepatifed water upon iron: fmce then I have veri¬ 

fied it repeatedly, and particularly in the month of Decem¬ 

ber 1796, with fome very pure iron, and in the prefence of 

two gentlemen, very competent judges, one of whom affifted 

at every part of the procefs. Still it has been afked, How is 

it poffible that this folution can contain muriatic acid, feeing 

that nitrat of filver, that molt delicate teft of this acid, is 

hardly affected by it ? To this it might perhaps be a fufficicnt 

reply, that it is unreafonable to oppofe a mere analogy to 

the dir eft evidence of the fenfes $ particularly in a new cafe, 

where we have found fome of the analogies bed efiablifhed in 

chemifiry to fail. But let us recur once more to experiment. 

I formed again fome oxygenated muriat of iron. I differed 

the acid to remain on the oxyde about 24 hours; then poured 

off the liquor, and evaporated the fait to drynefsto expel 1 the 

fuperfluous acid : the fait, which deliquefces inftantly on 

cooling, was re-diffolved in a little diftilled water. 1. i tried 

the folution with the acetite of lead: not the fmalleff cloud 

was produced. 2. The folution was then tried with the 

nitrat of filver: a little white curdy matter was formed. 

3. A tea-fpoonful of the folution was diffufed through two or 

three ounces of diftilled water, and then tried with the nitrat 

of filver: a very flight cloud was formed, and a minute purple 

precipitate fell, but not till after fome hours. The appear- 

. , ance 
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since was not fo Strong, nor the precipitate fo copious, a3 

when iiitrat of Slver is dropped into ordinary rain water.— 

Thefe experiments evince, that this fait either does not de- 

compofe the falls of lead and diver, or that the new com¬ 

pounds are foluble in water. The fir ft is absolutely con- 

clulive: as to the final! appearance of decomposition in 

Exp. % and 3, be it considered how difficult it is to prevent a 

minute quantity of common acid from palling over in the 

diftillation of the oxygenated acid; and how readily this acid 

itfelf is decompofed: add to this the i roper feed oxydation, 

perhaps, of the iron. If thefe circumfiances are duly weigh¬ 

ed, it feems probable, that this fait, when quite pure, would 

not. at all fenfibly decompose niirat of Silver. A flight im¬ 

purity cannot be detedbed by acetite of lead, as a Small quan¬ 

tity of muriat of lead is Soluble in water. 

XII.. FURTHER CONSIDERATIONS ON THE HEPA- 

TISED SOLUTIONS. 

.Befides the oxygenated Salts, I think it probable, that 

thefe folutions retain Some Sulphur; but under what form, 

or in what combination, it is not eafy to fay. The refiduum, 

after evaporation, has a peculiar fmell, whereas the pure 

laits are inodorous. The flain left upon Silver by the refi- 

duum ought, perhaps, to be attributed to this caufe. Alfo, 

the white matter formed by the decomposition of oxygenated 

muriat of mercury feems to be a combination of fulphur 

and rhercury. In proof of this it may be remarked, that 

the precipitate of this fait diffoived in Simple hepaiifed wa¬ 

ter is white. Further, it is doubtlefs true, that if hepatifed 

'water have a fmall quantity of acid mixed with it, the folu- 

tion of iron (hikes a purple colour with galls. To point opt 

the origin of this colour, mix iron Slings and fulphur not 

waffied, and form them into a pafte with a little water, and 

.let them remain together for feme hours : put the. pafte in¬ 

to water, and filtrate: this water now Strikes a purple colour 

with 
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with galls. Now, common fulphur is always contaminated 

with a little fulphuric acid; and, as neither hepatic gas nor' 

oxygenated fait is here concerned, the effect muff be at¬ 

tributed to the acid and the fulphur. If this water be eva¬ 

porated, it leaves a matter which does not deliquefee; but 

which emits the fame fmell as the refiduum of the hepatifed 

folutions. To fhew that the acid is neceffafy to the pro¬ 

duction of the purple colour, let the fulphur be well waffled 

with diffilled water before it is mixed with the iron; and it 

will be found that no fuch colour can be now produced. 

The following fact feems to prove that fulphur may be re¬ 

tained in -water, in the form neither of fulphur nor of hepatic 

gas: it is an additional proof how effentially the oxygenated 

differs from all the common falls of iron. I faturated a di¬ 

luted folution of oxygenated muriat of iron, which fcarcely 

affedted nitrat of filver, with hepatic gas. A white preci¬ 

pitate fell, but fo minute that it was impoffible to collect it, 

nor did it deftroy the tranfparency of the water: hence I 

think it probable that, if the fait were quite perfedh it would 

not be fenfibly affected by hepatic gas'. I now boiled the 

liquor, to expell the gas, till it wholly loft its hepatic fmell. 

The liquor,was again tried with nitrat of fflver; and there 

was a copious depofition, but of a dark brownifh colour. 

It feems certain, then, that fome fulphur is retained by the 

folution, which cannot be expelled by boiling. 

XIII. THE NEUTRAL SALTS OF THE WATER: MURIAT 
V- ’ ' i , * • ■ • 

OF MAGNESIA, MURIAT OF SODA, SULPHAT OF 

SODA. 

A gallon of the water was evaporated to drynefs; the de- 

liquefcent falts were feparated from the non-deliquefeent; 

and each of the falts which were thus obtained was care¬ 

fully examined. Thus, by procefies which are fufficiently 

known, it was found that the gallon of water contains of 

muriat of magnefia 11.5 grains nearly; muriat of foda 430 

grains; fulphat of foda 15$ grains. 
The 
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The triple compound of which I have treated, is mixed 

virith the deliquefcent fait of magnefia, but not wholly $ for 

it may be difcovered with the ndn-deliquefcent falts, though* 

thefe have been fepara'ted carefully by fpirit of wine. The 

tartrite of potafh indicates it in both. Oxalic acid does the 

fame thing, feparating a white powder with fome cryftalline 

grains which are the oxalat of manganefe. (gee Bergman/ 

Differ!. vhi. 24.) 

THE RESIDUUM OP DIFFICULT SOLUTION* 

After thefe falts had been fcparatcd there remained a large 

fefiduum, which was not foluble except in a great quantity 

Of water. This has a cryftalline form like fulphat of lime/ and 

the ufual reagents fftewed it, i'nfadt, to contain bothTime and 

fulphurie acid. But the weight of this refiduum, from aT 

gallon of water, Was no lets than 112 grains: a larger quan¬ 

tity than could be diffolved in a gallon of water, if it were 

pure fulphat of lime. If it be confidered that the water re¬ 

quires fame evaporation' before thefe cryftals begin to fkpa- 

rate, the proportion is ftill more increafed. There mhft bey 

therefore, fomething peculiar in the compofition of the falt^ 

or in the foluble powers of the water. Other experiments 

fhew the fame thing, x. Sulphuric acid dropped into the 

water precipitates copioufly fulphat of lime. This cannot 

be effected by the decompofition of the muriat of Iim6 j 

fince we have already feen that no fuch fait is to be 

found (xiii.). Indeed it cannot exift in the fame foiution 

with falphat of foda, as thefe falts decompofe each other*/ 

2. Sometimes a more unexpedted appearance than this-' 

It is aftonifiling that this fa£t fhould have been neglefted, and that in 

recent publications. Mr. Schmeiffer, inhisanalyfisofthewatersofK.il-, 

burn Wells (Phil. Tranfac.), has joined together fulphat of foda, fulphaf 

of magnefia, and muriat of lime, as being contained in thefe waters. Dr. 

vjarnetthas alfo put into the compofition of the fulphur-well afHarrowgate 

fulphat of magnefia and muriat of lime ; an error the more unaccountable, 

3s Bergman has expreflly remarked this decompofition m his Diff-rtatiori 

on the Analyfis of Waters, See Differt. ii. 7. M. 

Yol, I, A 9: ' fck®# 
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takes place; It is, that a precipitate, feemingly like the 

former, has been made by the addition of the muriatic acid^. 

but by the addition of more acid the precipitate is re-dif- 

folved. Sometimes, indeed moft commonly, I have not 

been able to effect this appearance. 

It was natural to expedl the folution of any further un¬ 

common obfervation in the fame matter that had already 

explained fo much. 3. I accordingly digefted fuiphat ot 

lime in the hepatifed folutions of iron and manganefe; and 

I found that the latter had a very ftrong folvent power. Af¬ 

ter the liquor had been filtered, fuiphat of lime was plenti¬ 

fully precipitated by fulphuric acid. The folution of iron 

feems to have fomething of a fimilar property ; but as it is 

very (mall, and as iron has almoft always a little manganefe 

united with it, it is at lead uncertain whether the whole 

effect ought not to be attributed to manganefe. 

It remains to compare this remark with the effects of the 

artificial oxygenated falts; and thus to confirm, if confirma¬ 

tion were needed, the analogy which I have laboured to 

efiablifh. 4. Sulphat of lime was digefted with the oxyge¬ 

nated muriat of manganefe and diftilled water by a gentle 

heat: after 24 hours the clear liquor was feparated : into 

this I dropped a little fulphuric acid; by degrees a large 

quantity of fuiphat of lime was feparated. Muriatic acid 

was dropped into the fame liquor, but it did not feparate any 

thing* The oxygenated muriat of iron pofTeffed the fame 

property, but in fo fmall a degree, that here again I am in¬ 

clined to attribute this power to a little manganefe attached 

to the iron. It follows from thefe fa&s, that the large quan¬ 

tity of fuiphat of lime is kept in folution by the fait of man¬ 

ganefe* And a further examination of the refiduum itfelf 

fliews that it contains the triple fait of manganefe and iron. 

5* Some of the refiduum was perfectly edulcorated, and ful¬ 

phuric acid was dropped upon it; the vapours of muriatic 

acid arofe, and were rendered evident by paper moifienecl 

^ith ammoniac or with fun pic water. To the fulphuric 

acid. 
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add., which was ufed in this experiment, was added fome 

diftilled water, and the liquor was filtrated: it was then 

faturated with an alkali; a fmall precipitate fell, which was 

proved (by the ufual methods) to contain both manganefe 

and iron. 

6. I have noticed a variation (2.) in the effe£t of muriatic 

jLcid when added to the water. I have obferved a fimjlar va¬ 

riety in the refiduum itfelf 5 which is, that fometimes it has 

been found foluble in the muriatic acid: when this happens, 

the addition of an alkali precipitates the refiduum in its ori¬ 

ginal cryflalline form; and this it does before the acid is fa- 

turated. But moft commonly the muriatic acid does not 

diflolve it at all. Further, it has been faid above (vii. 1.) 

that the acids precipitate a cryftalline fubftance from oxyge¬ 

nated muriat of iron. This fubftance I have found to con¬ 

tain manganefe. But what belongs to this place to obferve 

is, that it is not always, indeed it is but rarely, that this ef- 

fe& can be produced in any great degree: in a very fmall 

degree it may always be obferved; but, when I firft remarked 

it, the precipitate was very copious, fo that enough was 

readily colle&ed for examination by the blow-pipe. The 

fait of manganefe does not {hew this appearance in the 

fmallefi: degree. It depends, therefore, on fome peculiarity 

of the iron ruft, but precifely on what I cannot take upon 

me to determine. 

As the oxygenated falts unite with all the other falts of 

the water, and confequently cannot be feparated by fpirit of 

wine, I have found it impoffible to determine the quantity 

of them. 

I had concluded from the experiment (1.) that this water 

contained muriat of lime; and the following remark con¬ 

firmed me in my error: I mention it, as I think it probable 

that others have been led into miftakes from the fame caufe. 

I reduced fome of the water, by evaporation, to about two 

«unce-meafures 5 taking for granted that by this procefs 

A a % nearly 
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nearly the whole of the fulphat of lime was feparated. Bf 

adding fulphuric acid to this liquor, 20 grains of fulphat of 

lime were precipitated. I concluded, therefore, that this 

niuft have proceeded from the decompofition of muriat of 

lime: in truth, this fulphat was diffolved in the two ounces 

mealures of water, and was feparated by the decompofition 

of the oxygenated fait. 

ON THE WATER OF THE OLD BATHS. 

The fpring which fupplies thefe baths was difcovered in 

1786, in which year a cold and a warm bath were con- 

ft rubied. Upon linking the well, a rock was found at the 

depth of eighteen feet; and the water riles from about the 

depth of three feet within the rock. 
» i 

XV. THE GASEOUS FLUIDS, 
» 

I could obtain very little gas from this water, not more 

than three cubic inches from a gallon. It was azotic. An 

hepatic fmell is perceptible when the water is frefh. To the 

hepatic gas, doubtlefs, it is owing, that no oxygen is found 

in this water or in that of the other fpring. . Dr. Garnett 

has fo well explained the caufe of this cireumftance, that it is 

needlefs for me to enter upon it. (See Dr. G. on the Mi¬ 

neral Waters of Harrowgate, p. 74, See.) 

XVI. THE SPONTANEOUS PRECIPITATE.-, 

This water is pellucid when it iirft rifes from the fpring ; 

in fmall quantities it does not lofe its tranfparency: a very 

fmall fediment is depofited by boiling, fo fmall indeed that 

fufficient cannot be collected in-this way for .examination. 

However, when the bath has been newly filled, in fome hours 

the tranfparency of this large body of water is deftroyed byex- 

pofure to the atmosphere, and it contracts a whitifh colour. I 

collected a large quantity of this precipitate from the bottom of 

the bath, where it by degrees accumulates, x. I fir ft attempted 

Its analyfis by acids, but was difappointed. It is hardly foluble 
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3ri any of the mineral acids: they all take up a little of it, 

make a brifk effervefcence, and excite heat when firfl ap¬ 

plied ; but neither by a long digeftion, nor by boiling, could 

I faturate the acids; nor, by putting a very fmall quantity of 

the powder into a large quantity of acid, could I completely 

diffolve the powder. 

2. But by the ufe of the blow-pipe it readily appeared 

that this fediment is no other than the oxydes of the two 

metals fo frequently mentioned, iron and manganefe. It 

may be made magnetic j it gives the hyacinth ine colour to 

borax j the colour is deftroycd by continuing the fulion, and 

may be renewed by removing the globule to a filver fpoon; 

iufed with foda and nitre it makes a blue or a green globule. 

As the fediment may be procured in fufficient quantity, I 

.repeated the laft experiment on a larger fcale: fome nitre 

being mixed with it, the mafs was pulverifed, and fufed in a 

crucible; when taken out of the fire it was green, and dif- 

folved in water, to which alfo it imparted a fine green co¬ 

lour : in a day or two a yellow ochre was depofited, when 

the folution became blue; from this liquor a powder fub- 

fided by expofure to the air, which was manganefe. (See 

Scheele’s Effay on Mang. xxxvi. B. 

3* Burfuing the obfervations of the effects of the mineral 

acids confirms this conclufion, I mixed fome of the fedi¬ 

ment with powdered charcoal, and expofed the mixture to a 

ftrong red heat: it became of a light brown colour, and 

now proved to be readily foluble in all the mineral acids. 

.(See Scheele’s Effay on Manganefe, xxxviii. A.) With 

the muriatic and nitric it formed a gelatinous compound. 

The fulphuric acid, diluted, was foon faturated; the liquor 

was evaporated, and depofited white cryftals, the form of 

which is rhomboidal. This is a triple fait, the bafe of 

which is iron and manganefe. If there be a fmall excefs of 

Acid, the -tafte is very like that of fulphat of argil!. The fame 

fait may be obtained by boiling the fulphuric acid with the 

fediment itfelf, and continuing the boiling till the mafs is be- 

A a 3 come 
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come dry: the fait may then be procured by lixiviating the 

dry mafs, and cryftallifing the folution. 

XVII. 

Neither fulphat of argill nor oxygenated liiuriat of mer¬ 

cury is at all decompofed by this water. 

XVIII. THE METALLIC SALTS. 

All the appearances which demonftrate the exiftencc of 

peculiar metallic falts in the waters of the new baths are alfo 

to be found in this : as, the oxydation and folution of metals 

and a copious precipitate by galls, while the prufliat of potr 

afh is not affeded (iv.) s and the fame experiments were 

repeated to {hew the prefence of the oxygenated falts of iron 

and manganefe (v. vii. &c.) with the fame refult, and au- 

thorife the fame conclufions. Still I believe there is fome 

difference in regard to thefe falts between the two waters. 

I. I have already obferved (xvii.) two points of diflindion; 

and, as the fecond of thofe experiments is probably an in¬ 

dication of fulphur, this water feems to be without it. This 

is confirmed by evaporating the water in a filver veffel, to 

which it communicates no {lain. However, s. Its adion 

on copper is very flrong, fo that, if it be boiled in a copper 

veffel for a long time, a blue oxyd of copper is feparated 

from the veffel. But here, again, there is a difference be¬ 

tween this and the former water; for, though copper is dif- 

folved in it, none can be precipitated on iron in its metallic 

form, as we have feen (iv. i.). The iron in this water does 

not feem to be in that high degree of oxygenation that it is 

in the other. This I infer, becaufe, 3. the precipitate formed 

by tindure of galls is of a much darker colour, even when 

the water has been much evaporated : fometimes, when the 

water has been reduced to half its original bulk, I have re¬ 

marked even a very flight green tinge communicated by | 

prufliat of potafli, but not till it has been added to it many 

hours. 
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As the oxygenated falls are formed by the a&icn of hepa¬ 

tic gas on the metals, it cannot be doubted that they are 

very common. Bergman (Diflert, vir. 6.) obferves, “that 

cold martial waters, when frefli, almoft always have an he¬ 

patic finel'lit feems very probable then that this fait of 

iron may be found in almoft all fuch waters, I doubt not 

that it has been frequently miftaken for muriat of lime, to 

which in its properties it approaehes very nearly, 

Though I have purpofely avoided all medical difeuffion in 

this eftay, I cannot abftain from bellowing a moment’s con* 

fideration on one very obvious queftion. What, it will be 

afked, are the medical properties of manganefe ? Is it ufefuD 

Is it innocent ? Is it noxious ? That it is innoxious I cer¬ 

tainly know. Dr. John Johnftone (Eftay on Mineral Poi- 

fons, page 134.) has fhewn that it maybe taken in large 

dofes.without injury; and he has informed me, that he has 

fince confirmed the fame fact frequently. I wifh I could as 

well anfwer the firft queftign; but w.h^t the medical virtues 

of this fubftance may be, is a fubjedf which ftill remains ir\ 

a great meafure unexplored. It is certainly well worth the 

attention of men of fcience. To thofe who are inclined to 

labour in this field I take leave to fuggeft, that they ftiould 

ufe either the carbonat or fome other fait of manganefe : the 

black oxyde, I apprehend, muft be hardly folubie in the hu¬ 

man fluids. 

XIX. THE NEUTRAL SALTS. 

Thefe are the fame as of the other water, but in different 

quantities. The gallon contains of muriat of magnefta 58; 

—muriat of foda 330;—fulphatof fq>da 63 grains, 

XX. THE RESIDUUM. 

A ftill larger refiduum is obtained, after the feparation of 

the neutral falts, from this than from the other water. The 

gallon leaves 146 grains. Its properties are the f^me as of 

that already deferibed (xiv.). 

A a 4 . - It 
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It is to be obferved, that both thefe fprings are affe&ed by 

puny weather; and that, confequently, their contents vary 

conliderably according to the feafons. 

SYNOPTICAL TABLE OF SUBSTANCES CONTAINED iN 

THE TWO SPRINGS. 

;Gafeous fluids contained in a wine-gailoii in cubic inches. 

^iepatlc gas - 

Azotic gas - - - 

(Carbonic atcid gas - . - 

WATER OF THE NEW 

BATH. 

too fmall to be meafured. 
<* * ' ' - t f 1 

3<5 

•5 

WATER O F THE OX, EV 

BATH. 

too fmall to be meafured , 

*3 

Solid content? of a wine-gallon in grains 
i - 

75 Carbonatof iron - - 

Oxyds of iron and man- 
ganefe - - N - 

Oxygenated muriat of 
iron and manganefe 

Sulphur - 

iriat of magnefia 

Mu natof foda 
' , h 

Sulphat of foda 

Sulphat of limp 

unknown, but very fmall. 

unknown, but very fmall. 

ii.5 

43° 

lSz 
17 ^ x ** 

too fmall to be weighed, 

unknown, but very fmal|. 

58 

330 

6z 

?46 

f,xtra£t of a letter from Dr. Holme, dated Sept. 1$ih 1797. 

“ In the analyfis of the waters of the new baths I have 

conje&ured that the decompofition of oxygenated muriat of 

piercury is occafioned by a minute portion of fulphur, at¬ 

tached to fome of the fubftances diffojved in the water (111.). 

I have attempted to verify this conjedfure, and not without 

fuccefg. Wifhing to collect fome quantity of the precipitate, 

I evaporated a gallon of the water to half its bulk; but found, 

that now the fait of mercury was diffolved without decompo¬ 

fition. I added, therefore, the fait to the water without 

boiling; and fuffered the precipitate to fubfide. By this 

procefs, I could colledt no more than a grain from a gallon 

pf water. I threw this upon alkali heated to rednefs; but 

the 
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£he whole inftantly evaporated with a denfe fmoke. I mixed,' 

therefore, another portion (procured in the fame mariner) 

with alkali, and heated them in a crucible: hill I failed to 

collect any fulphur from the alkali (as I had hoped); but I 

now perceived that, as the crucible became hot, the matter 

burnt away with a blue flame, as fulphur does. 

“Sulphat of argill is not decompiled by this water when it 

has been reduced by evaporation: however, it gradually fe- 

parates fome of,the abundant fulphat of lime ; which is pro¬ 

bably caufed by its attra&ing the water which held it in 

folution. 

“I think it right here to obferve, that I have recently met 

with this water in fuch a condition that it caufed a perma¬ 

nent decompofition of fulphat of argill. This precipitate is 

extremely minute: I have not as yet determined the caufe 

of it, but I Imped: it to be carbonat of magnefia.” 

V. Second Memoir on the Metal contained in the Red Lead of 

< Siberia. By Cit. Vau yi/ELlN. From the Annales de 

Chimie, Vol. XXV. 1798. 

I HAVE already {hewn in my Aril memoir * on the 

red lead of Siberia, that this mineral contains a parti¬ 

cular metal, which I promifed to examine with more atten¬ 

tion. The Council of Mines having furniflied me with a 

pretty large quantity of the red lead, confidering Its fcareity, 

'I have been able to make a feries of experiments fufBcient 

to determine its principal properties, of which I {hall now 

give an account; but it will firft be neceflary to recapitulate, 

in a few words, the fubftance of my former memoir, in order 

that wliat I have to fay at p refen t may be rendered more in¬ 

telligible. 

1. I {hall obferve, that on boiling the red lead reduced to 

j |H>wder with two parts of the carbonat of potafli, the lead 
¥■ £ 

* See page z 79, 

combined 
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combined itfelf with the acid of the carbonat; and that 

alkali was afterwards united with a particular acid, which 

gave it an orange-yellow colour, and the property of produ¬ 

cing cryftals of the fame colour, 

2. That this new combination was decompofed by mineral 

acids; and that on cauling the liquor, in which the decom- 

pofition had been effected, to evaporate, there was obtained, 

on the one hand, the fait formed by the mineral acid which 

had been added; and on the other, the acid of the red lead, 

under the form of elongated prifms of a ruby colour. 

3. That the combination of the acid of the red lead with 

potafh formed, with the nitrat of mercury, a precipitate of a 

cinnabar red colour; with the nitrat of lead, an orange-yel¬ 

low fediment; with the nitrat of copper, a precipitate of a 

cheftnut-red, &c. 

4. That this acid alone became green by the contact of 

light, by a folution of tin and of the greater part of metals. 

5. That the fame acid, either free or in a ftate of combi¬ 

nation, combined itfelf with borax, microcofmic fait, and 

glafs; and communicated to them a beautiful emerald-green 

colour. 

Such, in a few words, are the" principal properties of the 

acid of the new metal contained in the red lead, as an¬ 

nounced in my firft memoir. I fhall now proceed to ex¬ 

amine the other chara&eriling marks of this fubffance; and 

fhall enlarge chiefly on thofe which ought to make us con- 

£der it as a particular metal, and on thofe which diftinguilh. 

it from other bodies of the fame clafs. 
* . . .. T , 

Exp. I. Action of Acids on the Red Lead. 

If one part of the muriatic acid, mixed with as much 

water, be poured over the red lead, reduced to powder, there 

will be formed muriat of lead, which depofits. itfelf under the 

form of white crydals, and the liquor affumcs 3, very beauti¬ 

ful orange colour. . ' ’ 

In 
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In this operation the muriatic acid, as is etddent, com¬ 

bines with it in virtue of a greater affinity to the lead, from 

’which it feparates the natural acid, which is then diffolved in 

the water of the muriatic acid. When fuitable proportions 

of the acid, water, and lead have been employed, if the liquor 

be evaporated by a gentle heat and without the contact of 

light, you may obtain cryftals of the acid of a ruby red 

colour. JBut if too great a quantity of the acid be ufed, 

or an acid too much concentrated; and, above all, if heat 

has been employed in the procefs; inftead of a red acid 

you will obtain a dark green liquor, which is then a com¬ 

bination of the oxyde of the new metal with the muri¬ 

atic acid. It will be feen hereafter what are the caufes of 

thefe effential differences; at prefent it is fufficient to men¬ 

tion them. 

The fulphuric acid decompofes alfo the red lead, by laying 

hold of the oxyde ; but I did not employ it to extract the 

acid, hecaufe, if ever fo little a quantity more than is necef- 

fary be added, it is very difficult to feparate it. 

The nitric acid does not produce any change in the nature 

of the red lead, only that when aided by the adtion of heat 

it effedls its folution; but on cooling, the greater part of the 

fed lead feparates itfelf with all its properties, 

Exp. II. Adioii of Alkalies on the Red Lead, 

Cauftic alkalies do not feem to decompofe the red lead, 

for they diffolve it entirely, and form with it a kind of trip!® 

combination ; the properties of which I did not examine 

minutely. 

Alkaline carbonats, on the contrary, decompofe the red 

lead completely; and there is formed, on the one hand, 

carbonat of lead; and on the other, a foluble fait compofed 

of the metallic acid and of the bafe of the carbonat em¬ 

ployed. 

The falts formed by this acid with alkalies cryffallife into 

prifms, or into laminae of a golden yellow colour, the forms 

of 
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of which I have not been able to determine accurately, o» 

account of the fmall quantity I could make. 

Thefe falts have a flight metallic tafce: they diffolve with 

effervefeence, and affume a screen colour: they are decom- 

pofed by acids and alkaline earths, which form orange yellow 

precipitates. 

Exp. III. Action of Acids on the Acid of the Red Lead. 

Among the mineral acids, the muriatic 16 the only one 

•which acts in a remarkable manner on that of the red lead. 

Indeed, whether the red lead be diftilled, or its acid with the 

muriatic acid a little concentrated, there is foon difengaged 

oxygenated muriatic acid, and the liquor affumes a very 

beautiful green colour. The- caufe of this may be readily 

concerned: the muriatic acid takes from that of the lead-a 

part of its oxygen, and reduces it to the ftate of a green 

oxyde, which is held in folution by another portion of the 

muriatic acid. 

As this experiment announced to me that the oxygen does 

not adhere ftrongly to that metal, I was defirous.to know 

whether its acid mixed with the muriatic acid would diffolve 

■gold : I therefore put into this mixture a piece of gold leaf, 

which was diflolyed in a little time by the help of a gentle 

heat, and the folution had a yellowifh-green colour. This 

acid then produces the fame effect as the nitric acid in aqua- 

regia, in regard to the folution of gold. 

The fulphuric acid, cold, produces no effect upon this acid^ 

hut when wanned it makes it affume a blueifh ?reen colour, 

by favouring, no doubt, the difengagement of a portion of 

its oxygen, as it does in regard to the oxyde of manganefe 

and the acids of tungften and molybdena. 

The fulphurous acid lays hold of a part of the oxygen of 

this acid, becomes fulphuric acid, and reduces that of th» 

lead to the ftate of an oxyde, which it diffolves, 

EXfv 
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EXP. IV. Reduction of the Oxyde of the Red Lead. 

An experiment which could not but excite my curiofity 

was, to know whether the acid of the red lead, treated in a 

fuitable manner, could be reduced to a metallic {late. For 

this purpofe I put 72 parts of this acid, extracted by the 

muriatic acid in the manner before mentioned, into a cruci¬ 

ble of charcoal, which I placed in another crucible of earth 

filled with charcoal duft. Having then heated it for half an 

hour in a forge fire, I found in the charcoal crucible a me¬ 

tallic mafs of a whitifh grey colour, in the form of needles 

interwoven through each other, and which weighed 24 parts'. 

The refnlt of this operation {hews that the acid of the red 

lead contains a large quantity of oxygen, fince of 72 parts 

employed, 24 only, which make one third, were converted 

into metal. . 

Exp, V. Properties of the Metal. 

The frnall malfes with which I was obliged to make mv 

experiments did not. allow me to difcover a great number of 

properties in this metal. The few, however, which I ob- . 

ferved are fufiicient to charahterife it, and to induce me to . 

afiign it a particular place among the metallic fubfiances. 

1. It is white, greviih, exceedingly brittle, infufible, fixed 

and eryftallifed into needles. 

2. Expofed to the heat of the blow-pipe it.becomes' covered’ 

with a lilac-coloured cruft, which, on cooling, turns green. 

3. Heated by the fame apparatus with borax it does not' 

melt 3 but a part after being oXydated difiblves in that falf, 

and communicates to it a very beautiful green colour. - 

4. The ahlion of acids upon it is exceedingly weak. The 

nitric acid is the only one which makes it undergo any re¬ 

markable change. By diflilling five or fix times fucceffively 

to drynefs 20 parts of this acid, concentrated, upon one of 

the metal, I was able to convert it into an orange yellow 

powder, which at firft was green. 

Thisr 
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This powder Is acid; diffolves in water; combines itfelf 

with alkalies, from which it difengages the carbonic acid 

and precipitates metallic foliations, exactly with the fame 

phenomena as the acid of the natural red lead. It therefore 

appears to me, beyond a doubt, that I have made here, in 

every refpe£l, the particular acid, fuch as it exills in the red 

lead of which it forms one of the elements. 

My experiments, and the phenomena they gave rife to, as 

mentioned in this memoir, authorife me to conlider the fub- 

fiance which mineralifes the lead in the red lead of Siberia 

not only as a metal, but as a particular metal, which, with 

the general properties of the metals already known, poffeffes 

very diftindl charadterifmg marks that belong to no other* 

What metallic fubllance, indeed, is there, which, converting 

itfelf into an acid of a ruby red colour, has the property, in 

that ftate, of becoming green by the light, by caloric and 

metallic fubftances, and of precipitating the nitrate of mer¬ 

cury of a cinnabar red colour; lead of an orange yellow 

colour; nitrat of copper of a cheftnut red colour; of diflolv- 

ing gold conjointly with the muriatic acid; of precipitating 

the tanning principle of a brown colour, and alkaline 

prulliats green ? Without doubt there is none. 

On account of thefe properties, and by the advice of 

Cit. Fourcroy and Hauy, I propofe to call this metal chrome, 

which fignifies colour; becaufe its combinations are, indeed, 

all more or lefs coloured. I however mull confefs that this 

appellation is not fuited to the metal itfelf, fince it has no 

particular colour; and that, befides, each metal has one 

peculiar to itfelf, more or lefs different. I am not, there¬ 

fore, attached to this name more than to any other that may 

be given it, provided it exprefs any of its molt linking and 

moil chara&eriftic qualities. 

The brittlenefs and infufibility of this metal do not give ns 

reafon to think that it can be applied to very many ufeful 

purpofes; but we may Hill hope that, if it can be found 

hereafter in larger quantities, the combinations of its acid 

-? 1 o with 
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With metallic oxydes, and of its oxyde with vitreous fub- 

ilances, will furnith very beautiful and durable colours for 

the art of painting and enamelling. This hope appears to 

me fo much better founded, as I have already difcovered the 

oxyde of this metal in the emerald, in which it forms the 

colouring principle. I have alfo found it in the matrix of 

the red lead, in the ftate of a green oxyde combined with 

the lead; and I have no doubt that it may be found in 

many other combinations, when minerals {hall be examined 

with more care than they have hitherto been. 

It relults then that chrome is a peculiar metal before un¬ 

known; that this metal, infufible and cryflailifable, has little 

affinity with oxygen, from which it derives however two 

thirds of its weight; that this acid of a red colour diffolvcs 

in water and combines with alkalies, earths and metals, to 

which it communicates different colours, but more or lefs 

analogous to its own; that it readily lofes a part of its oxygen 

either by light, caloric, or the contadl of certain metals, and 

the greater part of combuftible fubflances, by palling through 

all thefe circumftances to the Hate of a green oxyde; and 

hence it is that this acid and all its combinations yield, by 

heat, a certain quantity of oxygen, and communicate to glafs 

a beautiful green colour. 

VI. Fropofalfor a new Hygrometer. By Mr. H.0CHHE1MER. 

From Economifche Hefte. 

Va RIO iJ S hygrometers have been invented, but they 

are all in feme degree imperfedt: ill, becaufe they do not 

determine with accuracy in what proportion water isdiffolved 

in the atmofphere; and 2dly, becaufe they do not fuffer the 

moifture they have imbibed to efcape from them in the fame 

proportion as that in which they attra&ed it. I {hall, there¬ 
fore, mention in a brief manner only a few’ of them, and then 

propofe a new method of conftrudling a hygrometer; though 

I tnuft, at the fame time, remark, that I by no means offer 

it 
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it as a. pefflA and complete inftrument. I wifh merely fc 

communicate my ideas on the fubjeft, and to give others an 

opportunity of examining it farther, and of perhaps pro¬ 

ducing forhething that may be better calculated to anfwer the 

intended purpofe. It is, indeed, much to be wifned, that an 

accurate hygrometer could be invented; as it may be readily^ 

conceived that fuch an inftrument would be of the utmoft uti¬ 

lity, not only to naturalifts, butalfo to farmers and others. 
■ c 

The moft common hygrometer, known under the name of 

a weather-houfe, is founded on the property of feveral twifted 

fubftances to untwift themfelves in a moift atmofphere, and 

then to twift themfelves back when the weather is dry. The 

fubftances chiefly employed are cat-gut; and, when required 

on a largefcal'c, hempen ropes. Caflebois, aBenediftine manky 

at Metz, propofed another hygrometer, which confifts of the 

gut of a ftlk-worm. When that infledt is ready to fpin, there 

are found in it two vefleis proceeding from the head to the 

ftomach, to which they adhere, and then bend towards the 

back, where they form a great many folds.- The part of thefe 

vefleis next the ftomach is of a cyfindric form, and about a 

fine in diameter. Thefe vefleis contain a gummy fort of 

matter from which the worm fpiris its fllk; and, though 
■t > 

they are exceedingly tender, means have been devifed to ex¬ 

tract. them from the ihfcft, and to prepare there for the above 

purpofe. When the worm is about to fpin, it is thrown in¬ 

to vinegar, and fuffered to remain there twenty-four hours; 

during which tiihe the vinegar is abforbed into the body of 

the infect, and coagulates its juices. The worm- being then 

opened, both the vefleis, which have now acquired ftrength,; 

are extracted; and, on account of their pliability* are ca¬ 

pable of conftderable extenfion. That they may not, how¬ 

ever, become too weak, thev are ftretched onlv to the lenatli 
. •> J C 

of about fifteen or twenty inches. It is obvious that they 

fnuft be kept fufficiently extended till they are completely 

dry. Before they attain to that ftate they muft be freed, by 

means of the noil of the linger, from a flimy fubftance which 

adhered 
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adheres to them. Such a thread will fuftatn a weight of fix 

pounds without breaking; and may be ufed for an hygro¬ 

meter ill the fame manner as cat-gut* Paper, parchment, 

wood, ivory, hair, and the beard of wild oats, &sc. have 

been employed for hygrometers on the fame principle. 

Another fort of hygrometer is founded on the increafe of 

weight Which certain bodies acquire by the moifture they 

attract from the atmofphere. Thus, for example, if a fponge 

which has been dipped in a folution of fal ammoniac, and 

again dried, be fufperided in the open air at the end of a ba¬ 

lance, the variation- of its gravity marked by a weight placed 

at the other-end will fhew the temperature of the atmofphere 

in regard to drought and moifture. 

Mr. Lowitz found at Dmitriewfsk in Aftracan, on the banks 

of the Wolga, a thin blueifh kind of ft ate which attracted 

moifture remarkably foon, but again fuftered it as foon to 

efcape. A plate of this date weighed, when brought to a red 

heat, 175 grains, and, when faturated with water, 247: it 

had therefore imbibed, between complete drynefs and the 

point of complete moifture, 72 grains of water. Lowitz fuf- 

pended a round thin plate of this date at the end of a very 

delicate balance, faftened within a wooden frame, and fuf- 

pended at the other arm a chain of diver wire, the end of 

which was made faft to a hiding nut that moved up and 

down in a fmall groove on the edge of one fide of the frame. 

He determined, by trial, the pofttion of the nut when the 

balance was in equilibrio and when it had ten degrees of 

over-Weight, and divided the fpace between thefe two points 

into ten equal parts, adding fuch a number more of thefe 

parts as might be neceftary. When the ftone was fufpended 

from the one arm of the balance, and at the other a weight 

equal to 175 grains, or the weight of the ftone when per¬ 

fectly dry, the nut in the groove ftiewed the excefs of weight 

in grains when it and the chain were fo adjufted that the 

balance ftood in equilibrio. A particular apparatus on the 

fame principles as £ vernier, applied to the nut, {hewed the 

Vol, L Bb excefs 
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excels of weight to ten parts of a grain. Lowitz remarked 

that this hygrometer in continued wet weather gave a moift 

ture of more than 55 grains^ and in a continued heat of 113 

degrees of Fahrenheit only i t degree of moifture. 

In my opinion, it would not be neceffary, in order to con- 

flmet fuch a hygrometer, to procure argillaceous date from 

Aftracan, as feveral other argillaceous kinds of Hate,, as well 

as hones and other lubffances, poffels m an equal degree tjie 

fame property. If a perfon, for example, preflea with the 

finger on a marble flab, a grey free-ftone or a piece of glafs, 

it will immediately attract the infenflhle perfpiration, and 

become tarniflied. 

The hygrometer thus invented by Lowitz was however 

attended with this fault, that it never threw off the moifture 

in the fame degree as the atmofphere became drier. It was 

alfo fometimes very deceitful, and announced moifture when 

n ought to have indicated that drynefs had again begun to 

take place 111 the atmofphere. fto avoid thefe mconvemencies, 

I would propofe the following method 1 

1. Take a fquare bar of heel about two lines in thicknefs, 

and from ten to twelve inches in length, and form it into a 

kind of balance, one arm of which ends in a ft raw. On this 

ferew let there be fcrewed a leaden bullet of a proper weight, 

inftead of the common weights that are fufpended. 

2. I ake a glais plate about ten inches long and feven inches 

in breadth, deftroy its polifli on both fides, free it from aft 

moifture by rubbing it over with warm aflies, fufpend it at 

the other end of the balance, and bring the balance into equi¬ 

librium by ft re wing up or down the leaden bullet. 

3. Mark now the place to which the leaden bullet is brouo-ht 
to 

by the ferew, as accurately as pofiible, for the point of tire 

greateft. drynefs. 

4* I hen take away the glafs-plate from the balance, dip 

it completely in water, give it a fhake that the drops may 

run oft from it, and wipe them carefully from the edge. 

/ 5- APP]y 
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3. Apply the glafs-plate thus moiftened again to the ba¬ 

lance, and bring the latter into equilibrium by {crewing the 

leaden bullet. Mark then the place at which the bullet 

{lands, as the higheft degree of moifture. 

6. This apparatus is to be fufpended in a fmal! box of 

Well-dried wood* *, fufficiently large to fuffer the glafs-plate to 

move up and down. An opening mull be made in the lid, 

exactly of fuch a fize as to allow the tongue of the balance to 

move freely. Parallel to the tongue apply a graduated circle, 

divided into a number of degrees at pleafurefrom the higheft 

point of drynefs to the higheft degree of moifture. The box 

mull be pierced with fmall holes on all the four fides, to give 

a free paffage to the air; and to prevent moifture from pene¬ 

trating into the wood by rain, when it maybe requifite to ex- 

pofe it at a window, it muft either be lackered or painted* 

To fave it at all times from rain, it may be covered, however, 

with a fort of roof fitted to it in the moft convenient manner. 

But all thefe external appendages may be improved or al¬ 

tered as may be found neceffary. 

VII. Method employed in Spain for making the Alcarrazas, 

or Veffels ufed there for cooling Water. By Cit. Las TETRI £• 

From the Journal des Mines, No. XXXIV\ 1798. 

A LCARRAZAS are a kind of veffels ufed in Spain for 

cooling water intended for drinking. As they are exceed¬ 

ingly porous, the water oozes through them on' all fides; 

the air which comes in contadt with it, by making it evapo¬ 

rate, carries off the caloric contained in the water in the 

vellel, and by thefe means renders it remarkably coolf. 

I f Thefe 

* We would recommend a glafs cafe. Edit. 

. + It is a principle, ur.iverfally admitted, that a liquid, palling to a 

ftate of vapour, appropriates to itfelf a quantity of caloric, which it takes 

from thofe bodies with which it is in contact. The more volatile a liquid 

the more rapid will be this effeft; and it is on this principle that che- 

B b 2 mitts, 



372 Method-employed in Spain 

Thefe vefTels, which are of different forms and £zesy are 

manufactured in various parts of Spain, and are generally of 

a greyifh white colour. The mod celebrated place for this 

fpecies of pottery, and that from which all the veffels of this 

kind ufed at Madrid are brought, is- Anduxar in Andaiufia. 

The earth employed for making them is procured on the 

banks of a rivulet called Tamuforo, which is fituated at the 

diftance of a quarter of a league from the above town. 

The ufe of thefe vafes was introduced into Spain by the 

Arabs. They are ftill ufed in Egypt, as well as in different 

parts of Africa; and are known in the Eail Indies, Syria, 

Perfia, China, and other parts of Afia. 

. It is aftonifhing that thefe vafes were never introduced by 

the Arabs into Sicily. I never faw any of them in any 

part of that id and. This lingular faCt proves, that the 

fimpleff and moft beneficial ufages are rarely imitated by 

fnifts, during the heats of fummer, caufe, in home minutes, the congela¬ 

tion of water inclofeci in a filial! glafs ball covered with a .cloth dipped in 

ether, care being taken to renew it in proportion as it evaporates. It is 

well known that coldnefs may be c fib died by liquors much Iefs volatile 

than ether, either by expofing the vale, the furface of which has been 

moiftened with them, to a current of air, or by Twinging it round a point of 

fnfpenfron, which by moving it through the air ferves to favour the folu* 

tion of the vapour in the. atmofphere. From thefe principles it will be 

readily conceived on what depends the property of the alcarrazas-above 

mentioned. On being expofed to the open air, or rather to a current of 

air, the water they contain becomes cool in a little time, and to fuch a 

fenfible degree, that in fummer, when the thermometer hood at 991 0 F. 

tti the iha.de, at Madrid, the water has been known to delcend to the 

temperature of water preferred a confidcrable time in a cellar. Thefe 

vafes, however, cannot be long ufed, unlefscarc be taken to fill them only 

with, very pure water, and fuch as is little charged with the fulphat of 

lime ( j'dante). 1 urbid water foon clofes up the pores even of filtering' 

paper; and the lame efft-dt will be produced by water that holds infolution 

lulphat of lime, becaule the water abandons it in proportion as it unices 

with the air in a ftate of vapour. To open the pores, clofed up by earthy 

falts, it will be fufficient to keep thefe vafes for Tome moments in boiling 

water. Edit, 

other 
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Other nations, unlefs recommended by fome favourable in¬ 

cident. 

Though France is fo near to Spain, and though there has 

always been great intercourfe between thefe two countries, 

no traveller has ever yet given an account of the procefs em¬ 

ployed in the fabrication of the above vafes. The introduc¬ 

tion of them into France would, in my opinion, be attended 

with great advantage; for, betides the pleafure of drinking 

cool water during the great heats, we ought to take into 

conlideration the benefit that would arife from them in 

regard to the health. I have, therefore, procured correCt 

information refpeCting the manner in which thefe vafes are 

made in Spain; and I have brought alcarrazas to France, as 

well as the earth employed in the fabrication of them. 

Cit. Darcet was dehrous of analyfing this white marly 

earth ; and, by employing all the precifion neceffary for that 

purpofe, he found that 100 grains of it contained 60 of cal¬ 

careous earth mixed with alumine and a little oxyd of iron 

difficult to be diffolved, and 36^ of filiceous earth alfo 

mixed with alumine and the fame oxyd The quantity 

of iron may be eftimated at alrnofl a grain. The procefs for 

fabricating the alcarrazas is very fimple; and, as the earth 

employed abounds in France, it will be eafy, by the method 

which I fliall explain, to eftablifh manufactories of this 

kind; the expences of which will be trifling, and the profits 

certain, if the public do not refufe to adopt a ufeful practice. 

The preparation given to the earth may be reduced to 

three principal operations, 

I ft Preparation. Suppofe it were neceffary to manufac¬ 

ture 150 pounds of earth: after it has been dried, and divided 

into portions of the fize of a walnut, it is macerated in a 

baton or tub, by proceeding in the following iuanncr: The 
/ 

* A French journal flares the refult of Cit. Dareet’s analyfis thus: 

•4‘ About one third part of calcareous earth ; one third alumine; one third 

Jex—mixed \ykh a very fmall portion of iron.’' Edit. 

workman 
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workman takes three or four celemins of earth which are 

fpreaci out equally in the bafon, and water is poured over it; 

he then throws in three or four celemins more of earth, 

which are watered as before; and this operation is repeated 

until the tub be fufficiently full. In pouring on the 1 aft 

water, care is taken not to add more than may be necelfary 

to cover the whole mafs. The earth is buffered to remain in 

this hate for twelve hours; after which it is worked and 

kneaded with the hands, in the tub, until it is reduced to. 

the conMence of a tough pafte. The earth is then de- 

pofited on a fmooth platform covered with brick, kept ex¬ 

ceedingly clean, and over which is ftrewed a little fifted 

afhes. It is formed into a cake about fix inches in thicknefs, 

which is fmoothed on the furface as well as at the tides. It is 

left in that hate until it begins to crack; after which it is 

freed from the allies adhering to it, and removed to another 

tiled place made exceedingly clean. 

2d Preparation. To this earth the workman adds feven 

pounds of lea fait, if he withes to make j arras y and only the 

half if it is defined for the fabrication of hotifas or cantaros. 

j hi3 difference^ arnes from the greater or lefs capacity in¬ 

tended to be given to the vafes, The larger the vafe is. Its 

tides mutt: be to much thicker, in order that it may have the 

necelfary degree of ffrength; but the earth, at the fame 

time, muft be more porous, otherwife the water would not 

filter through with eafe; and, for this reafon, the workman 

adds a greater quantity of fait when he wifhes to make 

jarraSy which are much larger than the hotifas and cantarose 

4 he earth is kneaded with the feet, adding the fait gradually; 

and this labour is repeated, at leaft three times, without the 

necelfity of adding more water, as the moifture retained by 

the earth is fufficient. 

Preparation. Ihe earth, after being fubjedted to thefe 

different preparations, is fit to be applied to the lath. The 

The celcmin is a meafure of capacity, which contains about feven 

pounds of grain* 
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man who is employed for this work ought to knead it well 

with his hands, taking' care to extract the hones, even the 

fmalleft which he may meet with, as well as every other 

foreign body. He then forms it into lumps, which he ap¬ 

plies to the lath to be made into vafes or jars. 

The alcarrazas may be baked in any kind of furnace ufed 

by potters. Thofe employed in Spain are eighteen feet 

fquare in the infidej and five feet three inches in height. 

The flame enters by a hole, one foot four inches in diameter, 

jituated in the centre. Such a furnace will contain 800 

pieces of different flzes, including 500 jarras. Pottery of 

much greater ftrength than the alcarrazas may be baked in 

the fame furnace, if care be taken to keep up the fire for one 

or two hours longer. The alcarrazas, which require to be 

only half b.aked, remain there ten or twelve hours, according 

to the temperature of the air, or the greater or lefs quantity 

of fuel employed. 

Precedes different from that which I have here defcribed, 

are purfued in fome of the potteries in Spain; but they all 

depend on the fame principles. After the earth has been 

pounded, it is differed to macerate in a tub for twenty-four 

hours; the whole is ftirred round with a flick, and it is 

freed from the ftraws or other foreign bodies that float 011 

the furface. The ftones and coarier parts of the earth fall to 

the bottom of the veffel, and the finer is drawn off by a hole 

four inches above it. The earth is then left to dry to a certain 

degree requifite; and it is afterwards depofited in a moift 

place, to be employed as may be found neceflary. In other 

manufactories, the earth, when dry, is ground below a roller; 

after which it is lifted, and, the proper quantity of fait and 

water being added, it is then kneaded. The proportion of 

halt is not every where the fame. In fome places the fame 

quantity of earth requires a half lefs of fait. Care is always 

taken to choofe earth of a proper quality, without ever 

"having occafion to add to it'a mixture of fand. The fame 

£arth is employed alfo for common pottery; the only dif- 

B b 4 ference 
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ference is, that fait is added to the clay ufed for the alcarrazas, 

and that they are only half baked. 

There is not a Angle family in Madrid where thefe veffels 

are not ufed. They are filled with water, which is expofed 

for feveral hours to a current of air, in order that the evapo¬ 

ration may be more rapid, and that the water confequently 

may become cooler. 

A kind of red veflels called bucaros, employed likewife to 

cool water, are made alfo at a place called Salvatierra in 

Eftramadura; but the earth being lefs porous, it is not fo 

proper for the intended purpofe. Befides, thefe vafes com¬ 

municate to the water a difagreeable argillaceous tafte. 

They are, however, in great requeft among the ladies of 

Madrid ; fome of whom pound fragments of them, and mix 

the powder with fnuff. Young girls have a particular fond- 

nefs for this kind of pottery, and eat it when they are 
t 

troubled with the phlorofis. 

Vafes of a fimilar kind to thofe above defcribed, are em- 

ployed in Portugal for moiftening fnuff. They are plunged 

into water, after being filled with this article; and the 

water which filters infenfibly through them communicates 

to it, at the end pf fome hours, the neceffary degree of 

humidity. 

VIII. On the Theory of the Structure of Cryfals, by the Abbe 

Haut. Fro??} Vol. XVII. of the Annales de Chimie, 

[Concluded from p. 303.] 

III. Xu?nber of primitive Forms. 

IN the examples before mentioned I have chofen a paral- 

Jelopipedon for nucleus, on account of the fimplicity of its 

form. I have hitherto found that all the primitive forms 

piay be reduced to fix, viz. the parallelopipedon, in general, 

>vhich comprehends tlie cube, the rhomboid, and all the 
'k* . J . . » 1 » k. k . r, - - , . » ' V » •'<**. » % i t « •• . \ ■ -l 
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folicls terminated by fix faces parallel two and two; the 

regular tetraedron; the Qtdaedron with triangular faces; thq 

hexagonal prifm ; the dodecaedron with rhomboidal planes; 

and the dodecaedron with ifofceles triangular planes. 

Among thefe forms, there are fome found as nucleus, 

which have the meafure of their angles different in different 

kinds of minerals. This will appear lefs furprifing when 

we confider that thefe nuclei are compofed in the firft in- 

ftance of elementary moleculae, and that it is pofiible the 

fame form of nucleus may be produced in one kind by ele¬ 

ments of a certain nature, and in another kind by different 

elements; as we fee integral moleculae, fome cubic and 

others tetraedral, produce fimilar fecondary forms, in confe- 

quence of different laws of decrement. But, it is worthy 

of remark, that all the forms, hitherto met with as nuclei, 

in the different fpecies, are among the number of thofe 

which have a particular character of perfedfion and re¬ 

gularity, as the cube, the regular o&aedrpn, the regular 

tetraedron, and the dodecaedron with equal and fimilar rhom- 

bufes for its planes. Thefe forms are a fort of limits at 

which nature arrives by different routes, while each of the 

forms, placed between thefe limits, feems to be attached to 

one unique kind, at leaft as far as cap be judged by the 

prefent ftate of our knowledge on this fubjedt. 

IV. Forms of the integral Molecule. 

The primitive form is that obtained by fe&ions made on 

all the fimilar parts of the fecondary cryftal; and thefe fec- 

tions, continued parallel to themfelves, conduc'd to a determi¬ 

nation of the form of the integral molecul sc, of which the 

whole cryftal is an affembiage. This requires certain con- 

fiderations that relate to the mqft delicate point of the theory, 

which I fhall now explain, with as much precifion as the 

narrow limits to which I am obliged to confine myfelf will 

• allow. • 

There 
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There is no cryftal from which a, nucleus in the form of a 

parallelopipedon may not be extracted, if we confine our- 

felves to fix lections parallel two and two. In a multitude 

of fubftances this parallelopipedon is the laft term of the 

mechanical divifion, and confequently the real nucleus. 

But there are certain minerals where this parallelopipedon is 

divilible, as well as the reft of the cryftal, by farther fections 

made in the different directions of the faces; and there 

thence neceflarily refults a new folid, which will be the 

nucleus, if all the parts of the feeondary cryftal, fuper- 

added to this nucleus, are fimilarly fituated. When the * 

mechanical divifion conducts to a parallelopipedon, divifible 

only by feCtions parallel to its fix faces, the moleculae are 

parallelopipedons fimilar to the nucleus; but, in all other 

cafes, their form differs from that of the nucleus. This f 

fliall iiluftrate by an example. 

Let acbsno (fig. 60.) be a cube, having two of its folid 

angles. ay s, fituated on the fame vertical line. This line will 

be the axis of the cube; and the points a and s will be its 

fummits. Suppofe this cube to be divifible by fedions, each 

of which, fuch as a hn, paffes through one of the fummits 

a.) and by two oblique diagonals ah, an, contiguous to this 

fummit. This fedtion will detach the folid angle i; and as 

there are fix folid angles, fituated laterally, viz. i, h, c, r, o, n, 

the fix fedHons will produce an acute rhomboid, the fummits 

of which will be confounded with thofe of the cube. Figure 

61 reprefents this rhomboid exifting in the cube, in fuch a 

manner that its fix lateral folid angles k, d,fy p, g, e, cor- 

refpond to the middle of the faces a chi, cr s h, h i n s, &c, 

of the cube. But geometry {hews that each of the angles^ 

at the fummits bag, dsfi psf, &c. of the acute rhom¬ 

boid, are equal to 6o°, from which it follows that the lateral 

angles abfi agfi &c. are equal to 120 degrees, 

Befides, it is proved by theory, that the cube refults from 

a decrement which takes place by a fmgle range of fmalj 

. ' • rhomboids* 
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rhomboids, fimilar to the acute rhomboid, on the fix ob¬ 

lique ridges ab, ag, ae} s d, sf sp. This decrement pro¬ 

duces two faces, one on each tide of each of thefe ridges, which 

makes in all twelve faces. But as the two faces, which have 

the fame ridge for their line of departure, are on the fame 

plane by the nature of the decrement, the twelve faces will 

be reduced to fix, which are fquares; fo that the fecondary 

folid is a cube. This refult is analogous to that of the very 

obtufe calcareous fpar before mentioned. 

Let us now fuppofe that the cube (fg. 60.) admits, in 

regard to its fummits a, s, two new divifions fimilar to the 

preceding fix, that is to fay, one of which pafles through 

the points c, 1, 0, and the other through the points h, n, r. 

The firft will pafs alfo through the points b, g, e, and the 

fecond through the points d,f p, (_fig. 61 and 62.) of the 

rhomboid; from which it follows, that thefe two divifions 

will detach each a regular tetraedron bage or dsfp (fg. 62.), 

fo that the rhomboid will be found converted into a regular 

octaedron e f (fg. 63.), which will be the real nucleus of 

the cube; finec it is produced by divifions fimilarly made, 

in regard to the eight folid angles of the cube. N 

If we fuppofe the fame cube to be divifible, throughout its 

whole extent, by fedtions analogous to the preceding, it is 

clear that each of the fmall rhomboids of which it is the af- 

femblage, will be found, in like manner, fubdivided into an 

qdtaedron, with two regular tetraedra applied on the two op¬ 

posite faces of the qdtaedron, 

By taking the odtaedrQn for nucleus, we may conftrucf 

around this nucleus a cube by regular fubtradtions of fmall 

complete rhomboids. Fojf example, if we fuppofe decre¬ 

ments by a fingle range of thefe rhomboids, having b for 

their point of departure, and made in a direction parallel to 

the inferior edges gf eg, dc, df of the four triangles, 

which unite to form the folid angle d, there wall refult four 

faces, which will be found on a level, and, like the odtaedron, 

fVgh fix folid angles, fimilar decrements around the other 

five- 
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live angles will produce twenty faces, which, taken four 

and four, will be equally on a level, which will make, in 

the whole, fix diftindl faces, fituated as thofe of the cube 

(fig* 6o.); fo that the refult will be precisely the fame as in 

the cafe of the rhomboid considered as nucleus. 

In whatever manner we proceed to fubdivide either the 

cube, the rhombus, or the odtaedron, we Shall alwa* s have 

folids of two forms, that is to fay, odtaedra and tetraedra, 

without ever being able to reduce the refult of the divifion to 

unity. But the moleculas of a cryftal being necefiarily firm- 

iar, it appeared to me probable that the ftrudture was as it 

were interfperfed with a multitude of fmall vacuities, occu¬ 

pied either by the water of cryftallifation or by fome other 

fubftance; fo that, if it were poffible to carry the divifion to 

its limits, one of the two kinds of folids in queftion would 

difappear, and the whole cryftal would be found compofed 

only of molecvdae of the other form. 

This idea is the more admiffible, as each octaedron being 

enveloped by eight tetraedra, and each tetr^edron being 

equally enveloped by four octaedra, whichever of the forms 

we imagine to be fupprefied, the folids that remain will join , 

exactly by their edges ; fo that, in this refpedt, there will be 

continuity and uniformity throughout the whole extent of 

the mafs. The manner in which each oolaedron is enve¬ 

loped by eight tetraedra may be readily conceived, if we take 

care that in dividing tfie cube (fig. 60.) only by the fix fee- 

tions given by the rhombus, we may depart at pleafure from 

any two, a} s; o, h $ c, n; 2, r, of the eight folid angles, 

provided that thefe two angles be oppofite to each other. But 

if we depart from the angles a, sy the rhomboid will have 

the pofition {hewn fig. 6%. On the other hand, if we de¬ 

part from the folid angles 0, hy thefe angles will become the 

fummits of a new rhomboid (fig. 64.) compofed of the fame 

oftaedron as that of figs 63, with two new tetraedra applied 

On the faces b dfi egp (fig. 64.), which were unoccupied 

on the rhomboid of fig. 63. Figures 65 and 66 reprefent, 

q . one. 
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one* the cafe in which the two tetraedra repofe on the faces 

d b e, fgp, of the oCtaedron; the other, that in which 

they would reft on the faces bfg, dep. It is thence feen, 

that whatever may be the two folid angles of the cube af- 

fumed for the points of departure, we fhall always have the 

lame oCtaedron, with two tetraedra contiguous by their fum- 

mits to the two folid angles in queftion; and as there are 

eight of thefe folid angles, the central oCtaedron will be cir- 

eumferibed by eight tetraedra, which will reft on its faces. 

The fame effect will take place if we continue the divifton 

always parallel to the firft feCtions. Each face of the oc- 

taedron, then, however fmall we may fuppofe that odlaedron 

to be, adheres to a face of the tetraedron, and reciprocally. 

Each tetraedron then is enveloped by four oCtaedra. 

The ftruCture I have here explained is that of fparry fluor. 

By dividing a cube of this fubftance we may, at pleafure, ex¬ 

tract rhomboids, having the angles formed by their planes 

equal to 130^ or regular oCtaedra, or tetraedra, equally re¬ 

gular. There are a fmall number of other fub.ftances, fuch 

as rock cryftal carbonate of lead (fparry lead), &c. which 

being mechanically divided beyond the term at which we 

Ihould have a rhomboid or parallelopipedon, give alfo parts 

of various different forms aftorted together in a manner even 

more complex than in fparry fluor. Thefe mixt ftrudtures 

neceflarily occalion uncertainty refpecting the real figure of 

the integral moleculae which belong to the fubftances inquef- 

tion. I have, however, obferved that the tetraedron is al¬ 

ways one of fhofe folios which concur to the formation of 

fmall rhomboids or parallelopipedons that would be drawn 

from the cryftal by a firft divifton. On the other hand, there 

are fubftances, which, being divided in all poflible directions, 

refolve themfelves only into tetraedra. Of this number are 

garnet, blend, and tourmaline. I fhall foon give examples 

of this refult of the mechanical divifton. 

* Mernoires de 1’Acad. dcs Sciences, An 1786, p. 78. 
Iti 
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In fhort, feveral minerals are divisible into right trian¬ 

gular prifms. Such as the apatite, the primitive form of 

which is a regular right hexaedral prifm, divilible parallel to 

its bates and its planes, from which neceffarily refult right 

prifms with three planes, as may be feen by infpedting 

fig. 68, which represents one of the bafes of the hexaedral 

prifm divided into fmall equilateral triangles, which are the 

bafes of fo many moleculse, and which, being taken two and 

two, form quadrilateral prifms with rhombufes for their bafes. 

By adopting then the tetraedron in the doubtful cafe of 

which I have fpoken, we fhould reduce, in general, all the 

forms of integral molecules to three, remarkable by their fun- 

plicity; viz. the parallelopipedon, the fimpleft of all the fo- 

lids which have faces parallel two and two; the triangular 

prifm, the fimpleft of all prifms, and the tetraedron, which is 

the fimpleft of pyramids. This fimplicity may furnifh a 

reafon for the preference given to the tetraedron in fparry 

ftuor, and the other fubftances of whicli I have fpoken, I 

{hall, however, forbear deciding on this fubjebt, as the want 

of accurate and precife obfervations leaves to theory nothing 

but conjectures and probabilities. 

But the effeatial object is, that the different forms to which 

the mixt ftrudtures in queftion conduct, are aborted in fuch 

a manner, that their aflemblage is equivalent to a fum of. 

fmall parallelopipedons, as we have feen to he the cafe in 

regard to fparry fluor; and that the laminae of fuperpofition, 

applied on the nucleus, decreafe by fubtractions of one or 

more ranges of thefe parallelopipedons; fo that the bafis of 

the theory exifts independently of the choice which might 

be made of any of the forms obtained by the mechanical di- 

vifion. 

By the help of this refult, the decrements to which cryftals 

are fubjedf, whatever be their primitive forms, are found 

brought back to thofe which take place in fubftances where 

this form, as well as that of the molecules, are indivifible 

• v paral- 
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parallelopipedons; and theory has the advantage of being able 

to generalife itsobjed, by conneding with one fad that mul¬ 

titude of facts which by their diverfity ieein to be little fuf- 

ceptibleof concurring in a common point. 

What has been here faid will be better ilhiftrated by a 

few examples of the manner in which we may reduce to the 

theory of the parallelopipedon that of the forms different 
from thatfolid. 

Cryjlahy the molecules of which are tetraedra with fofceles 

triangular fa ces. 

Garnet. 
9 \ . . 

.1. Primitive garnet (fig. 68.) Growth douze faces, Dan- 

benton Tab. Miner, edit. 1792, p.5. Grenat dodecaedre aplans 

rbombes, De l’lfle Cryfi aliographie, tom. ii. p. 323. var. 1. 

Geomet. char act. Refpedive inclination of any two of the 

faces of the dodecaedrori 120°. Angles of the rhombus 

CLGH, C or G = 109° 28' i6v- L or H = 78° 317 44". 

Though garnets of the primitive form be in general vi¬ 

treous on the fraduresy there are perceived on them, how- 

cveG lamina? fituated parallel to the rhombufes which com- 

pofe their furface. Let us fuppofe the dodecaedron divided 

m the diredion of its laminae, and, for the greater fimplicitv, 
1 CO i. j s 

fet us make the fedions pafs through the centre. One of 

thefe fedions, viz. that which will be parallel to the two 

rhombufes DLFN, BIT OR, will concur With a hexagon 

which would pafs through the points E, C, G, P, I, A,"by 

making the tour of the cryftal. Afecond fedion parallel to 

the two rhombufes GLFP, BEAR, will coincide with 

another hexagon fnewn by the points D, C, TX, O, I, N. If 

the divifion he continued parallel to the other eipht rhom- 

buies, taken two' and two, we {bail find that the planes of 

the fedions will be confounded with four new hexagons ana¬ 

logous to the preceding. But by refuming all thefe hexa¬ 

gons ii is feen that their fides correfpond, fome of them with 

the 
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the finall diagonals of the rhombufes of the dodecaedron,. 

viz. thefe which would be drawn from C to G, from A to 

I, from. C to B, &c. and others would correfpond with the 

different ridges EC, GP, PI, EA, See. 

i. The planes then of the fe&ions palling through the 

fideS and through the fmall diagonals of the twelve 1 lioni- 

bufes wall fubdivide the whole furface into 24 nofceles tri¬ 

angles, which will be the halves of thefe rhombufes. 2. Since 

the planes of the i options pafs alio through the centre of the 

eryftal, they will detach 24 pyramids with three faces, the 

bales of which, if we choofe, will be the external triangles 

that make a part of the furface of the dodecaedron, and of 

which the fummits will be united in the centre. 

Moreover, if we take, for example, the fix tetraedra which 

have for external faces the halves of the three rhombufes 

CED L, CLGH, CEBPI, thefe fix tetraedra will form 

a rhomboid reprefented by fig. 69, and in which the three 

inferior rhombufes D L G S, G H B S, DEBS, refult 

from three divilions which pafs, one through the hexagon 

DLGORA (fg. 68.); the fecond through the hexagon 

GHBANF, and the third through the hexagon BEDFI/O. 

Fig. 69 reprefents alfo the two tetraedra, the bales of which 

make part of the rhombus CLG H. One or thefe is marked 

by the letters L, C, G, S, and the other by the letters If, C, 

G, S. By applying what ha3 been faid to the other nine 

rhombufes, which are united three and three around the 

points F, A, H (fg- 69.), we fliall have three new 1 bom¬ 

bards ; from which it follows, that the 24 tetraedra, con-' 

fidered fix and fix, form four rhomboids ; fo that the dede- 

caedron may be conceived as bring itfelf immediately corn- 

pofed of thefe four rhomboids, and in the laft analyfis of 24 

tetraedra. 

I fliall here obferve, that the dodecaedron having eight folid 

angles, each formed by three planes, we might have confi- 

dered them as being the'allemblage of the four rhomboids, 

which would have for exterior fummits the four angles 

Gy 
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G, B, D, A ; from which it refults that any one of the 

faces, fuch as CLGO, is common to two rhomboids, one 

of which would have its fummit in C, and the other in G, 

and which would themfelves have a common part in the in¬ 

terior of the cryfral. 

It may be farther remarked, that a line GS (fig. 69.), 

drawn from any one G {fig- 68.) of the folid angles com- 

pofcd of three planes, as far'as the centre of the dodecaedron, 

is, at the fame time, the axis of the rhomboid, which would 

have its fummit in G, and one of the edges of that which 

would have its fummit in C {fig- 68 and 69.). The com- 

poling rhomboids then have this property, that their axis is 

equal to the fide of the rhombus. With a little attention it 

will be ealily feen, that in each tetraedron, fuch as C L G S 

(fig. 69.), all the faces are equal and limilar ifofceles tri¬ 

angles. 

If we {hould continue the divifion of the dodecaedron by 

fc&ions palling between thole which we have fuppofed to be 

directed towards the centre, and which (hould be parallel to 

them, we (hould obtain tetraedra always fmaller, and ar¬ 

ranged in fuch a manner, that, taking them in groupes of 

fix, they would form rhomboids of a bulk proportioned to 

. their own. 

The tetraedra, which would be the term of the divifion, 

were it pollible for us to reach it, ought to be conlidered as 

the real molecule of the garnet. But we (hall fee, that, in 

the palfage to the fecondary forms, the laminae of fuperpo- 

fition, which envelop the nucleus, really decreafe by ranges 

of fmall rhomboids, each of which is the affemblage of fix 

of thefe tetraedra. 

The fulphure of zinc or blend has the fame ftru&ure as 

the garnet. I have divided by very clean fedtions fragments 

of this fubftance, in fuch a manner as to obtain fucceffively 

the dodecaedron, the rhomboid, and the tetraedron. 

VOL. I. Cc 2. Tra- 
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2. Trapezoidal Garnet (Fig. 70.). 

Grenat a 24faces. Daubenton Tab. Miner, edit. 179^ 

p. 5. Grenat a 24 facettes trapczoidales< De IT fie Cryf 

t alio graphic, tom. ii. p. 32 7. 

Geomef. char act. Refpedtive inclination of the trape¬ 

zoids united three and three around the fame fblid angle 

D, C* G* &c. 146° 261 33//; of the trapezoids united foul 

and four around the famefolid angle u* x, r, &c. 131° 48' 36^. 

Angles of any one of the trapezoids m D u L* L = 78° 2 Jf 4-6"; 

D = 1170 2; 8"; m or u — 82° if fr. The value of the 

anode L is the fame as that of the acute anode of the nucleus 
o o 

of calcareous fpar. 

This variety refults from a feries of laminae decreafing at 

the four edges* on all the faces of the primitive dodecaedron. 

For the more ftmplicity* let us firft confider the effedtof this 

decrement in regard to the rhombus CL GH {fig. 68.). 

We have juft fecn that this rhombus was fuppofed to belong 

in common to two rhomboids,, which ftiould have for fum- 

mits* one* the point C* and the other* the point G. Let us 

fuppofe that the laminae applied on this rhombus decreafe 

towards their four edges by fubtradfions of a fingle range of 

fmall rhomboids* in fuch a manner that* in regard to the 

two edges C L* C IT, circumftances are the fame as if the 

rhombus belonged to tire rhomboid which has its fummit in 

C ; and that, in regard to the other two edges GL* GIL, 

the efFedt is the fame as if the rhombus belonged to the 

rhomboid having its fummit in G. This difpofition is ad- 

miffible here* in confequenee of the particular ftrudbure oft 

the dodecaedron* which permits us to obtain fmall rhom¬ 

boids* feme of which have their faces parallel to the faces of 

that with its fummit in C* and the reft to that having its 
O 

fummit in G*. rni 
ihe 

* Theory has conducted me to another tefult, which is, that the funr 

of the nucleus and laminae of fuperpofition, taken together in proportion 
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■ The refults of the four decrements being thus perfectly 

Similar to each other, the laminae of fuperpofition, applied on. 

the rhombus C L G H, and on each of the other rhombufes 

of the dodecaedron, will form as many right quadrangular 

pyramids, which will have for bafes thefe fame rhombufes. 

71 may be feen the pyramids which reft on the three 

rhombufes CLDE, CEB It, C G It B (fg- 68.), and 

which have for fummits the points m, e, s (fig. 71.); but 

on account of the decrement by a fimple range, the adjacent 

triangular faces, fuch as E m C, E^C of the two pyramids 

that belong to the rhombufes CLDE, C E B It, are on a 

level, and form a quadrilateral E m C s* But we had twelve 

pyramids, and conlequentiy forty-eight triangles. Dividing 

by two, we ftiall then have twenty-four quadrilaterals, which 

will compote the furface of the fecondary cryftal. But be- 

caufe the rhomboidal bafes of the two pyramids extend more, 

in proceeding from L to E or from It to E, than in proceed¬ 

ing from D to C or from B to C, the tides m E, E s of the 

quadrilateral will be longer than the tides C m, C More¬ 

over, we ftiall evidently have m E equal to E s, and C m 

equal to Cs. The quadrilaterals will then be trapezoids, 

which will hade their tides equal two and two. 

I am acquainted with no cryftalline form where the ftrise, 

when they exift, point out, in a more fenfible manner thari 

in this, the mechanifm of the ftrucfture. We may here 

fee the feries of decreafing rhombufes which form each of the 

pyramids CEDE viy CEB TIs, &c. {fg. 71 •)? and fome- 

times the furrows are fo deep that they produce a kind of 

ftair, the fteps of which have a more particular polifh and 

brilliancy than thofe of their facets, which are parallel to the 

faces C E D L, C El B E, &c. of the nucleus. 

as the latter are applied one upon the other, is always equal to a fum of 

rhomboids, though at firft view it does not appear that this fhould be the 

cafe* according to the figure of thefe laminae* which fpprefent rifing pyra¬ 

mids. See Memo! res de VAcad. 1789, p. 525, 

C C % u 
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If the decrements flop abruptly at a certain term, fo that* 

the pyramids are not terminated, the twenty-four trape¬ 

zoids will be reduced to elongated hexagons, which will in¬ 

tercept twelve rhombufes parallel to the faces of the nucleus. 

This is the variety to which I have given the name of inter¬ 

mediary garnet.. 

In the fulphure of zinc the regular o&aedron refults from 

a decrement by a range around the eight folid angles, com- 

pofed of three planes, viz. C, B, O, G, F, D, A, I (fg. 68.). 

The fame fubflance affumes alfo the figure of a regular te- 

traedron, by the help of a decrement by one range on four 

only of the eight folid angles before mentioned, fuch as 

C, O, F, A. This tetraedron is remarkable by its ftrudlure, 

which prefents an affemblage of other tetraedra with ifofceles 

faces. 

Cryflah the Molecules of which are triangular Prifms- 

Oriental. 

I give this appellation to a kind of gem known under the 

names of the ruby, fapph'rre, oriental topaz, according as it 

is red, blue or yellow. It is fo rare to find cryfials of this 

gem which do not exhibit marks of a precipitate formation, 

or which have not been rolled, that hitherto we have had no 

accurate defcription of its different varieties, nor any preciie 

indication of the nature of the particular angles of each va¬ 

riety. The cryfials which enabled me to eflablifh the fol¬ 

lowing refults were of a form fufficiently well charadlerifed. 

I. Primitive Orie?ital. 
/ 

It cryflallifes in the form of a regular hexaedral prifm di- 

vifible parallel to its bales. Theory points out other joinings, 

parallel to the planes, from which it follows, that the mole- 

cula is an equilateral triangular prifm. The height of this 

prifm, fuch as given by theoretic calculation, is a little lef* 

than three times the height of the triangle of the bale. 

a, Ehn~ 
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2. 'Elongated Oriental (fig. 72.)» 

De l’lfle Cryjlaliographie, tom. ii. p. 215. A. 

Geomet, charaEh Refpe&ive inclinations of the triangles 

IAS, IBS, 139° 54/. Angles of the triangle IAS, 

A - 22° 54', I or S = 78° 48 . 

This form is the effedl of a decrement by a fimple range of 

fmall quadrangular prifrns on all the edges of the bafes of the j 

nucleus. Let qd (fig. 67.) be the fuperior bafe, fubdi- 

vided into fmall triangles, which reprefent the analogous 

bafes of fo many moleculae. The edges of the laminae of 

fuperpofition will correfpond fucceffively to the hexagons 

bilmnr, ekuxyv, &c.; from which it evidently follows, 

that the fubtradlions take place, as I have faid, by ranges of 

fmall parallelopipedons or quadrangular prifms, compofed 

each of two triangular prifms. 

♦ 3. Minor Oriental. 

Geomet chara£l. Dodecaedron formed of two right pyra¬ 

mids lefs elongated than thofe of the preceding variety. The 

triangles which correfpond to IA S, IB S, are inclined to 

each other 1220 36'. In each of thefe triangles the angle of 

the fummit is 310, and each of the angles at the bafe is 

74° 3°'- 

The law from which this variety refults differs from that 

which produces the preceding, as it determines a mixed 

decrement by three ranges in breadth and two ranges in 

height. 
4. Enneagonal Oriental (fig. 73.). 

Geomet. ebaratt. Inclination of each frnall triangle, fuch 

as cqi to the adjacent bafe aciplbged, 1220 18'. 

It is the elongated oriental the fummits of which are 

replaced by two faces, parallel to the bafes of the nucleus, 

with the addition of fix fmall ifofceles triangles cqi, Ibj] 

v % m, See. the three fuperior of which are alternate in po~ 

fition with the threq, inferior. Thefe triangles refult from a 

decrement by three ranges of fmall quadrangular prifnia on 

CC3 - ' the 
♦ 
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the three angles of the fuperior bafe of the nucleus,, fuch as 
t 

d,g, (fig* 67.), and on the intermediate angles of the inferior 

bafe. It may be readily conceived, that in the decrement 

which takes place,, for example, on the angle g, the three 

ranges, which remain unoccupied between that angle and 

the correfponding edge of the firft lamina of fuperpofition, are, 

1 ft, the fmall rhombus go ip, which alone forms the firft 

range; 2d, the two rhombufes os ti, p%di%, 3d, the three 

rhombufes fttuated on the fame line behind the two pre¬ 

ceding. 

Cryftals of the oriental are found particularly in the king¬ 

dom of Pegu. There are alfo in France fapphires called the 

fapphires of Puy. They are found at the diftance of a league 

from Velai, on the banks of a rivulet near the village of 

Expaiily, where they are mixed with garnets and hyacinths* 

Thefe fapphires have all the characters of the ftone called 

oriental fapphire„ 

V. Difference between Structure and Increment, 

In what I have hitherto faid refpe&ing the decrements tQ 

which the laminae of fuperpolition are fubjeCted, my only 

view was to unfold the laws of ftru&ure ; and I am far from 

believing that, in the formation of a dodecaedral cryftal, or 

one of any other form having a cube for nucleus, .the cryf- 

tallifation has originally produced that nucleus fuch as it is 

extracted from the dodecaedron, and made it afterwards pafs 

to the figure of that dodecaedron, by the fucceffive appli¬ 

cation of all the laminae of fuperpofition by which it is co¬ 

veted. On the contrary, it feems proved, that from the firft 

moment the cryftal is already a very fmall dodecaedron, con¬ 

taining a cubical nucleus proportioned to its fmall fize, and 

that the cryftal afterwards increafes by degrees without 

changing its form, by new layers which envelop it on all 

fides, fo that the nucleus increafes alfo, always preferring 

|he fame relation with the whole dodecaedron* 



Let us make this more ftriking by an example taken from 

a plane figure. What I am going to obferve refpedting this 

figure may be eafily applied to a folid, fince we may always 

conceive a plane figure as a fedtion of a folid. Let E R F N 

then {Jig. 74.) be an affortment of fmall fquares, in which 

the fquare A BCD, eompofed of forty-nine partial fquares, 

reprefents a fedlion of the nucleus, and the extreme fquares 

R, S, G, A, I, L, &c, that Gf the kind of flair formed by 

the laminae of fuperpofition. It may be readily conceived 

that the affortment began by the fquare AE CD ; and that 

different files of fmall fquares were afterwards applied 011 

each of the fides of the central fquare, for example, on the 

fide AB,firfl the five fquares comprehended between I and M, 

next the three fquares comprehended between L and Cf, and 

then the fquare E. This increment correfponds with that 

which would take place if the dodecaedron began by being 

a cube, proportioned to its bulk, and which increafed afk 

terwards by the addition of continually decreafing laminae. 

But, on the other hand, we may conceive that the affort¬ 

ment was at firft like that reprefented by fig. 76, in which 

the fquare abed is eompofed of only nine moleculae, and 

bears upon each of its fides only one fquare e9 n, f9 or r; 

and that afterwards, by means of the application of new 

fquares, arranged around the former, the affortment has 

become that of figure 75, where the central fquare a! b' c! df 

is formed of twenty-five fmall fquares, and bears Gn each 

of its fides a file of three fquares, plus a terminating fquare 

dy nfyf1 or /, and that, in fliort, by a farther application 

the affortment of fig. 7$ is converted into that of fig. 74* 

Thefe different tranfitions will give an idea of the manner in 

which fecondary cryftals may augment in bulk, yet retain 

their form; from which it is feen that the flru£ture is com¬ 

bined with that augmentation of bulk, fo that the law, ac¬ 

cording to which all the laminae applied in the nucleus of 

the cryftal, when arrived at its greatefl dimerifions, fucceffively 

C c 4 decreafe^ 
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decreafe, in departing from this nucleus, exifted already in 

the riling cry ft ah 

The theory I have explained, fimilar in this to other 

theories, fets out from a principal fa6t, on which it makes 

all fadts of the fame kind to depend, and which are only as 

it were corollaries. This fadt is the decrement of the laminae » 
fuperadded to the primitive form; and it is by bringing 

back this decrement to fimple and regular laws, fufceptible 

of accurate calculation, that theory arrives at refults the 

truth of which is proved by the mechanical divilion of 

eryftals, and by obfervation of their angles. But there ftill 

remain new refearches to be made, in order to afcend a few 

fteps farther towards the primitive laws to which the Creator 

has fubjedted cryftallifation; and which are nothing elfe 

themfelves than the immediate effedts of his fupreme will. 

The objedt of one of thefe refearches would be to explain 

how thefe fmall polyedra, which are, as it were, the rudu 

ments of eryftals of a fenfible bulk, reprefent fometimes the 

primitive form, without any modification; fometimes a 

fecondary form produced in virtue of a law of decrement; 

and to determine the circumftances which produce decre¬ 

ments on the edges, and thofe which give rife to decrements 

pn the angles, I have already paid attention to the folution 

of this problem, as delicate as it is interefting; but hitherto 

I have only had conjectures, which, before they.dderve to 

be publiftied, require to be verified by more attentive labour 

and more profound meditation. 

V 

IX. On 



E 393 3 

IX. On the Principles of Equilibrium, and the Stability of 

foating Bodies applied to River and Canal Boats of dif¬ 

ferent Forms. By Mr. John G ot.ge English, Teacher 

of Mathematics and Mechanical Philofophy. Communicated 

by the Author. 
.v v A ■ *. s . ’ / 

The principles of dynamics -in general, and of ftatics in 

particular, have already been fo fully explained by fome of 

the ablelt mathematicians in Europe, that little or nothing 

of confequence is farther to be expelled on thofe fubjedts, 

unlefs our mode of calculus be either greatly improved or 

totally changed. And as neither of thefe events is likely 

foon to take place, we ought certainly, in the mean time, to 

apply to the common concerns of life the principles pf which 

we are already in pofleffion. But fmee war and merchandife 

feem at prefent to be the chief bulinefs of all European 

nations, and lince neither the one nor the other can be 

carried on to any great extent without navigation, nor can 

any veiTel with fafety be navigated without a proper degree 

of liability; it is therefore a matter of the greatell im¬ 

portance to determine with accuracy the liability of 

nautical veflels of all kinds. 

However operofe and difficult the neceffary calculations 

may in fome cafes become before the degree of this effential 

quality can be obtained, yet they all depend upon the four 

following fimple and obvious theorems, accompanied with 

other well known llereometrical and ftatical principles. 

Theorem I. Every floating body dilp-laces a quantity of 

the fluid in which it floats, equal to its own weight: and 

confequently, the fpecific gravity of the fluid will be to that 

of the floating body, as the magnitude of the whole is to 

that of the part immerfed. 

Theorem II. Every floating body is impelled downward 

by its own eflfential power, adding in the direction of a 

vertical line palling through the centre of gravity of the 

whole, 
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whole* and is impelled upward by the re-a&ion of the 

fluid which fupports it, a&ing in the direction of a vertical 

line palling through the centre of gravity of the part im- 

merfed : therefore, unlefs thefe two lines are coincident, the 

floating body thus impelled muft revolve round an axis, 

either in motion or at reft, until the equilibrium is reftored. 

Theorem III. If by any power whatever a veffel be 

deflected from an upright pofition, the perpendicular diftance 

between two vertical lines palling through the centres of 

gravity of the whole, and of the part immerfed refpe&ively, 

will be as the liability of the veffel, and which will be pofitive, 

nothing, or negative, according as the metacentre is above, 

coincident with, or below, the centre of gravity of the veffel. 

Theorem IV. The common centre of gravity of any 

fyftem of bodies being given in pofition, if any one of 

thefe bodies be moved from one part of the fyftem to 

another, the correfponding motion of the common centre of 

gravity, eftimated in any given direction, will be to that of 

the aforefaid body, eftimated in the fame dire&ion, as the 

weight of the body moved is to that of the whole fyftem. 

From whence it is evident, that in order to afcertain the 

liability of any veffel, the pofition of the centres of gravity of 

the whole, and of the part immerfed muft be determined; with 

which, and the dimenfions of the veffel, the line of floatation, 

and angle of deflection, the liability or power either to right 

itfelf or overturn may be found. 

In flops of war and merchandife, the calculations necef- 

fary for this purpofe become unavoidably very operofe and 

troublefome; but they may be much facilitated by the experi¬ 

mental method pointed out in the New Tranfa&ions of the 

Swedilh Academy of Sciences, firft quarter of the year 1787, 

page 48. 

In river and canal boats, the regularity and fimplicity of 

the form of the veffel itfelf, together with the compact dif- 

pofition and homc-geneal quality of the burden, render that 

method for them unnecefiary, and make the requifite calem, 
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fations become very eafy. Veflels of this kind are generally 

of the fame tranfverfe fedtion throughout their whole length* 

except a fmall part in prow and ftern, formed by fegments 

of circles or other Ample curves; therefore a length may 

eaiily be afligned fuch, that any of the tranfverfe fedtions 

being multiplied thereby, the product will be equal to the 

whole' folidity of the veflel. The form of the fedtion 

AB CD is for the moft part either rectangular as in fg. i. 

{Plate XIII.), trapezoidal as in fg. %. or mixtilineal as in 

fg. 3. in all which MM reprefents^ the line of floatation 
i * 

when upright, and EF that when inclined at any angle 

M X E; alfo G reprefents the centre of gravity of the whole 

veflel, and R that of the part imnierfed. 

If the veflel be loaded quite up to the line AB, and the 

fpecific gravity of the boat and burden be the fame, then the 

point G is Amply the centre of gravity of the fedtion ABCD; 

but if not, the centres of gravity of the boat and burden 

muft be found feparately, and reduced to one by the com¬ 

mon method, namely, by dividing the fum of the momenta 

by the fum of weights, or areas, which in this cafe are as 

the weights. The point R is always the centre of gravity 

of the fedfion MM CD, which, if confifting of different 

figures, muft alfo be found by dividing the fum of the 

momenta by the fum of the weights as common. Thefe 

fwo points being found, the next thing neceflary is to de^ 

termine the area of the two equal triangles MXE, MXP, 

their centres of gravity 0, 0, and the perpendicular projedted 

diftance n n of thefe points on the water line E F. This 

being done, through R and parallel to E F draw R T — a 

fourth proportional to the whole area M M C D, either 

triangle MXE or MXF, and the diftance n n\ through 

T, and at right angles to R T or E F, draw T S meeting 

the vertical axis of the veflel in S the metacentre; alfo 

through the points G, B, and parallel to S T, draw N G W 

and BV; moreover through S, and parallel to EF, draw 

W S V meeting the two former in V and W; then S W is 
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as the liability of the velfel, which will be pofitive, nothing;, 

or negative^, according as the point S is above, coincident 

with, or below, the point G. If now we fuppofe W to re~ 

prefent the weight of the whole velfel and burden (which 

will be equal to the fedlion MMCD multiplied by the 

length of the velfel), and P to reprelent the required weight 

applied at the gunwale B to futlain the velfel at the given 

angle of inclination; we fhall always have this proportion: 

as VS : S W :: W : P; which proportion is general, 

-whether S W be pofitive or negative; it muft only in the 

latter cafe be fuppofed to ad upward to prevent an overturn. 

In the rectangular velfel, of given weight and dimenlions, 

the whole procefs is fo evident, that any farther explanation 

would be unnecelfary. In the trapezoidal velfel, after 

having found the points G and R, let AD, BC be pro¬ 

duced until they meet in K. Then lince the two fed ions 

MMCD, EFDC are equal, the two triangles MMK, 

EFK are alio equal; and therefore the redangie E K X 

JCF — KMxKM^KM1; and lince the angle of incli¬ 

nation is fuppofed to be known, the angles at E and F are 

given. Confequently, if a mean proportional be found 

between the lines of the angles at E and F, wre fhall have 

the following proportions: 

As the mean proportional thus found: line Z.E :: KM : KF, 

And as the faid mean proportional: line Z_F :: KM : KE; 

therefore ME, MF become known; from whence the area 

of either triangle MXE or MXF, the diftance /zzz, and 

all the other requilites may be found. 

In the mixtilineal fedion, let AB = 9 feet = 108 inches, 

the whole depth = 6 feet — 72 inches, and the altitude of 

M M the line of floatation 4 feet or 48 inches; alfo let the 

two curvilinear parts be circular quadrants of 2 feet, or 24 

inches r&dius each. Then the area of the two quadrants = 

904'7 808 fquare inches, and the diftance of their centres of 

gravity from the bottom = 13-8177 inches very nearly; alfo 

the 
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the area of the included redtangle able— 1440 fquare 

inches, and the altitude of its centre of gravity 12 inches; 

in like manner the area of the redtangle A B c d will be 

found = 5184 fquare inches, and the altitude of its centre 

of gravity 48 inches; therefore we {hall have 

Momentum of the % quadrants = 904*7808 X 13*8177 =2 12501*9896601$ 

Momentum ofthere£tan.able =1440- X is — 17280* 

Momentumof the re«5tan.ABo/=5184* X 48 =248832* 

7528*7808 ' 2 7 8613 *9896601.6 

Now the fum of the momenta divided by the fum of the 

areas will give 98_9^oi5 _ qo6 inches the aj. 
& 7528*7808 

titude of G the centre of gravity of the fection A B C D 

above the bottom. In like manner the altitude of R the 

centre of gravity of the iedtion MM CD will be found to 

be equa! = 24.934 inches. and corfe. 

quently their difference,' or the value of G R = 12*072 

inches, will be found. 

Suppofe the veffel to heel 15? and we fliall have the fol¬ 

lowing proportion, namely, As radius : tangent of 15 : * MX 

' - 54 inches : 14*469 inches = ME or MF ; and confe- 

quently the area of eitner triangle MXE or MXF ■ 

390*663 fquare inches. Therefore, by theorem 4th, As 

4936*7808 : 390*663 : : 72 ~ nn =- f AB : 5*^976 inches 

— RT 5 and again, As radius : fine of 15° ' • 12*072 — GR 1 

3*1245 inches = RN ; confequently RT—RN =,5*6975**^ 

3*1245.= 2*573 inches = SW the ftabihty required. 

Moreover, As the fine of 15° : radius : : 5’^975 ~ BTs 

22*013 =RS, to which if we add 24*934? the altitude of 

the point R, we lhall have 46*947 i°r ^ho height of the 

metacentre, which taken from 72^ the whoie altitude, there 

remains 25*053 ? from which and the half width = 54 

inches, the diftance BS is found = 59’5^9 inches very 

m nearly. 
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nearly, and the angle SBV = 8o° — o6/—\,x1'; from whence 

SV - 58*645 inches. 

Again : Let us fuppofe the mean length of the veflel to be 

40 feet, or 480 inches, and we fliall have the weight of the 

whole veflel equal to the area of the fedion M M CD = 

4936*7808 multiplied by 480 0369654*784 cubic inches 

Of water, which weighs -exadly 85708 pounds avoirdu- 

poife, allowing the cubic foot to weigh 60*5 pounds. 

And, finally, as SV : SW (z. eh) as 58*645 r 0*573 •• 

85708 : 376q {-, the weight on the gunwale which will 

fuftain the veffel at the given inclination. Therefore a veffel 

of the above dimenfions, and weighing 38 tons, 5 cwts. 

08 lbs. will require a weight of 1 ton, 13 cwts. 64 lbs. to 

make her incline 150. 

In this example the defleding power has been fuppofed 

to act perpendicularly on the .gunwale at B; but if the 

veflel is navigated'by fails, the centre velique rnuftbe found; 

with which, and the angle of deflection, the projected dif- 

tance thereof on the line SV may be obtained; and then 

the power, calculated as above, neceffary to be applied at 

the projeded point, will be that part of the wind’s force 

which caufcs the veflel to heel. And converfely, if the 

weight and dimenfions of the veflel, the area and altitude 

of the fails, the direction and velocity of the wind be given, 

the angle of defledion may be found. 

X. New Method of freeing Molayfes from their farp 

Tajle, and rendering them ft to he ufed inftead of. Sugar. 

From Crell’s Chemical Annals, 1798, Volt I. Part 2. 

Cadet Devaiix, according to the experiments made * 

by Lowitz, gives the following method : Take twenty-four 

pounds of molafles, twenty-four pounds of wafer, and fix 

pounds of charcoal coarfely pulverifed; and having mixed 

them in a kettle, boil the whole over a’ flow wood fire'. 

9 " When 
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When the mixture has boiled half an hour, pour it into a 

flat veffel, in order that the charcoal may fubfide to the 

bottom; then pour off the liquid, and place it over the fire 

once more, that the fuperfluous water may evaporate, and 

to give to the molaffes their former confiftence. Twenty- 

four pounds of molaffes will produce twenty-four pounds of 

fyrup. * 

This method has been employed on a large fcale with the 

happieft effefts ; the molaffes become fenfibly milder, and 

can be employed in many articles of food; though in difiies 

where milk is ufed, or for cordials mixed with fpices, fugar 

is to be preferred. 

XI. Defcription and Ufe of the Dy nanometer, or Inflrument 

for afeertaining the relative Strength of Men and Animals* 

Invented by Cit. II EG ICIER. From Journal de 1’Ecok 

Polytechnique, Vo l, II. 6th Year. 

HEN SanHorius invented his balance, he taught 

us what we lofe by infenfibie perfpiration; and no one, 

without this difeovery, would perhaps ever have imagined 

that the matter thrown out from the body is more than half 

what we receive as nourifhment. Knowledge no lefs im¬ 

portant might be acquired, had we the eafy means of afeer¬ 

taining, in a comparative manner, our relative ffrengths at 

the different periods of life, and in different ftates of health, 

Buffon and Gueneau, who had fome excellent ideas on this 

fubjedf, requefted me to endeavour to invent a portable ma¬ 

chine, which, by an eafy and Ample mechanifm, might 

conduhf to a folution of this quefdon, on which they were 

then engaged. Thefe philofophers were acquainted with that 

invented by Graham, and improved by Dr. Defaguliers, at 

London; but this machine, conftruHed of wooden-work. 

Was too bulky and heavy to be portable ; and, befides, to 

tnake experiments oa the different parts of the body, feveral 

machines 
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machines were necefiary, each fuitcd to the part required ter 

be tried. They were acquainted alfo with the dynanometer 

of Cit. Leroy of the Academy of Sciences at Paris. It 

confifted of a metal tube ten or twelve inches in length, 

placed vertically on a foot like that of a candleftick, and 

containing in the infide a fpiral fpring, having above it a 

graduated thank terminating in a globe. This thank, toge¬ 

ther with the fpring, funk into the tube in proportion to 

the weight acting upon it, and thus pointed out, in degrees, 

the ftrength of the perfon who prefled on the ball with his 

hand. 

This inftrument, though ingenious, did not appear fuffi- 

cient however to Buffon and Gueneau; for they wifhed not 

merely to afeertain the mufcular force of a finger or hand, 

but to eftimate that of each limb feparately, and of all the 

parts of the body. I fhall not here give an account of the 

attempts I made to fulfil the wifties of thefe two philo- 

fophers, but only obferve, that in the courfe of my experi¬ 

ments I had reafon to be convinced that the ccnftrudtion of 

the inftrument was not fo eafy as might have been expected. 

Betides the ufe w hich an enlightened natural iff may m ake 

of this machine, it may be poiTiblc to apply it to many 

other important purpofes. For example, it may be em¬ 

ployed with advantage to determine the ftrength of draught 

cattle ; and, above all, to try that of horfes, and com¬ 

pare it with the ftrength of other animals. It may ferve 

to make known how far the affiftance of well-conftrucf:- 

ed wheels may favour the movement of a carriage, and 

what is its vis inertia in proportion to the load. We might 

appreciate by it, alfo, what reftftance the dope of a moun¬ 

tain oppofes to a carriage, and be able to judge whether a 

carriage is fufficiently loaded in proportion to the number 

of horfes that are to be yoked to it. In the arts, it may be 

applied to machines of which we wiili to afeertain the re- 

liftance, and when we are defirous to calculate the moving 

force that ought to be adapted to them, It may ferve, alfo, 

ai 
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k$ a Homan balance to weigh burdens. In Ihort, nothing 

would be more eafy than to convert it into an anemometer^ 

to difcover the abfolute force of the wind, by fitting to it a 

frame of a determined fize filled up with wax-cloth; and 

it would not be impoffible to afcertain by this machine the 

recoil of fire-amiSj and confequently the ftrength of gun¬ 

powder. \ 

This dynanometer, in its form and lize, has a near refem- 

blance to a common graphometer. It confifts of a fpring 

twelve inches in length, bent into the form of an ellipfis 5 

from the middle of which arifes a femicircular piece of brafs^ 

having engraved upon it the different degrees that exprefs 

the force of the power adfing on the fpring* The whole of 

this machine, which weighs only two pounds and a half, op- 

pofes, however, more refiftance than may be neceffary to de¬ 

termine tbe adlion of the ftrongeft and molt rdbuft borfe* 

The fimplicity of its mechanifm will be better illiiftrated by 

the following defcription: 

A, an elliptical fpring, feen in perfp’edfive, covered with 

leather, that it may not hurt tbe fingers when ftrongly preffed 

on with the hands, (fee Plate XIII.) This fpring is com- 

pofed of the beft fteel well welded and tempered, and after¬ 

wards fubjedfed to a ftronger proof than is indicated by its 

graduation, in order that it may not lofe any of its elafticity 

by ufe. 

B, a piece of fteel ftrongly fattened to the fpring by means 

of a claw and ferews, in order to fupport a femicircular 

plate of brafs C, mounted on the fpring, feen geometrically- 

On this plate are engraved two arcs, one divided into my- 

riagrammes, and tbe other into kylogrammes. Each of thefe 

arcs is ftill farther divided by points, which exprefs the 

tveight in pounds de marc\ and all thefe degrees having 

been exadtly valued by accurate weights, it thence refults^ 

that all dynanometers of this kind may be compared with 

each other, ' 

Vot. I. Dd X), a 
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D, a fmall fteel fupport, adjufled like the former to th£ 

other branch of the fpring, and having a cleft towards its 

tipper extremity to receive freely a fmall copper lever E, ' 

which is kept in its place by a fmall heel pin a. The whole 

of this mechanifm is fcen of its full fize at H. 

F, a heel index, very light and elaftic, fixed upon its axis 

by a fcrew in the centre of the brals femicircle. This index 

has a fmall bit of leather or cloth glued upon the fmall cir¬ 

cular part G, in order to render the fri&ion on the plate 

eafy, uniform, and almoft infenfible. It is to be obferved, 

that this index is terminated by a double point, adapted to 

the divifions on both the femicircular arcs. The firft, di¬ 

vided into myriogrammes and points, expreffing ten pounds 

de marc, ferves for all experiments which oblige the fpring 

to be elongated in the direction of its greater axis, as is the 

cafe in trying the ftrength of the reins; in a word, for all 

trials where it is neceffary to draw the fpring by the two 

ends. The fecond, divided into kylogrammes and points, 

expreffing pounds de marc, is deflined for experiments which 

comprefs the two fides of the fpring, as in trying the force 

©f the hands. 

J, a fmall plate of brafs which covers the mechanifm, 

to prevent it from being injured. This fmall plate has on it 

alfo a divided are, the degrees of which correfpond with thofc 

of the firft arc of the machine; and by the play of a fmall 

index b, which is under the plate, the movements of the 

fpring may be afeertained. 

■ K, an aperture in the covering plate, through which may 

be introduced a fmall tumferew, for the purpofe of tighten¬ 

ing or eafing the index as may be neceffary. 

L, a pallet of brafs, with a fcrew, having a cap like that 

on the needle of the mariner’s compafs, in which the lower 

pivot of the lever, that puffies round the index or handle, is 

made to play. This pallet, adding as a fpring, yields to aiiy 

iudden ffiock, and prevents the derangement of the mechanifnu 

‘ M,* 
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M, a focket riveted on the plate J, in which the upper 

pivot of the lever turns. 

N, N, N, fmall cylindric pillars that fupport the covering 

plate, which is fixed to them by three ferews. 

O, an iron rack, on the lower part of which the feet muft 

be placed when it is intended to try the ftrength of a per- 

fon’s body. 

P, a double handle of wood, with an iron hook, to be 

held at the fame time in the two hands. 

Q, a double hook made of iron, one end of which is to 

be hooked to the end of the fpring, and the other to a rope 

fattened to a ftake, as at c, when experiments are to be made 

on the ftrength of horfes, or others, that require the dyna- 

nometer to be fupported by hooks. 

R, the manner of holding the dynanometer to afcertain 

the ftrength of the hands. 

S, pofition of a man when trying the ftrength of his 

reins* 

T, difpofition of the dynanometer to try the ftrength of 

a horfe or any other draught animal. 

The effe&s of this machine may be thus explained : If a 

perfon preffes on the fpring with the hands, or draws it out 

lengthwife, by pulling the two extremities in a contrary di¬ 

rection, the two iides of the fpring approach each other; 

and in proportion as- they are brought nearer, the fmall 

lever of the mechanifm pufhes before it the index, which,, 

by the tightness with which it is fcrewed in its place, 

will remain at the point to which it has been brought by 

the pin d, in confequence ot the force aCting on the fpring. 

The mufcular force of the arms, or rather the ftrength of 

the hands, may be tried by laying hold of the two fides 

of the fpring neareft to the centre, as may be feen figure 

R; fo that the arms may be a little ftretched, and inclined 

downwards, alrnoft at an angle of 45 degrees. This pofi¬ 

tion, which appears- the moft natural, is alfo the moil coii- 

yenieut for a man to a£t with his full force, It is to be 

Dda recollected* 



404 Defcription and XJjfe, &>C. 

recolle&ed, that the lower arc of divifion, divided into kyl6« 

grammes, is that which ferves to exprefs the force of the 

hands, and of all the actions which prefs the two (ides- 

of the fpring. The ftrength of the hands may alfo be tried 

one after the other; and if an account be kept of the de¬ 

gree of preffure of the right hand, and then of the left, and 

thefe two fums be added together, it will be found that the 

fum-total is, in general, equal to the ftrength of both, the 

hands when acting together. 

To try the ftrength of the body, or rather the reins, the 

perfon muft place his feet on the bottom part of the rack O 5 

one of the ends of the fpring is then to be placed in one of 

the hooks of the rack; and the hook P is to be put into 

the other end. In this pofition the body is perpendicular; 

the (boulders only being inclined a little forwards, to be 

able, in throwing back the body, to pull the fpring with 

all the force which a perfon is capable of exerting. In this 

fttuation, reprefented by S, a man may raife a great weight 

without being expofed to thofe accidents which might be 

occafioned by an effort made in a more conftrained pofition. 

Nothing can be more convenient than this dynanometer 

to afcertain and compare the ftrength of horfes and that of 

all draught animals. Figure T (hews, in a fufficient man¬ 

ner, the difpofitions neceffary for experiments of that kind. 

The trials I made on this fubje<5t are not extenfive ; but as 

they were conduced with care, they may ferve to give a very 

juft idea of the abfolute force of horfes of middling ftrength. 

For this purpofe I employed four horfes of middle fize, in 

good health and well-conditioned, which were fubje&ed fe- 

parately and in fucceffion to the fame trial. The firft drew 

equivalent to 36 myriagrammes ; the fecond 38^ ; the third 

36^; and the fourth 43. The fum of all thefe is 144 my¬ 

riagrammes ; and if we take the mean of this fum, we 

(hall have, for the ftrength of ordinary horfes, 36 myria¬ 

grammes, or 736 pounds de marc* 

1 XII. Me- 
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XII. Method of filing up Engraving on Silver with a 

durable Black Enamel, as pra&ifed in Perjia and India. 

Communicated in a Letter from Siberia to Profeffor PALLASi 

From Neue Nordifche Beytrage, Vbl. V\ 

X AM now acquainted with the fecret of our filverfmiths 

for filling up the engraving in plate with a black, glafly, 

durable mafs, refpe&ing which we have fo often converfed; 

and it is very lingular that the Ruffians muft have derived 

this procefs from the Perfians and the Indians. 

They take half an ounce of filver, ounces of copper, 

3 \ ounces of lead, 12 ounces of fulphur, and 2 \ ounces of 

fal ammoniac. The metals are melted together and poured 

into a crucible, which has been before filled with pulverifed 

fulphur made into a pafte by means of water; the crucible is 

then immediately covered that the fulphur may not take fire, 

and this regulus is calcined over a fmelting fire until the 

fuperfluous fulphur be burnt away. This regulus is then 

coarfely pounded, and, with a folution of fal ammoniac, 

formed into a pafte, which is rubbed into the engraving on 

filver plate. The filver is then wiped clean, and fuffered to 

become fo hot under the muffle, that the fubftanGe rubbed 

into the firokes of the engrkving melts and adheres to the 

metal. The filver is afterwards wetted with the folution of 

fal ammoniac, and again placed under the muffle till it 

becomes red hot. The engraved furface may then be 

fmoothed and poliffied without any danger of the black 

fubftance, which is an artificial kind of filver ore (fabler*), 

either dropping out or decaying. In this manner is all the 

filver plate brought from Ruffia ornamented with black en¬ 

graved figures, See. 

D d 3 XIII. Dif- 
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XIII. Different Methods employed in Encaujlic Painting, ae~, 

cording to the Principle followed by the ancient Greek and 

Roman Painters, difcovered by the Abbe Re^ueno, and 

Jince praSlifed with much Succefs at Rome. Communi¬ 

cated by Mr. Charles Heathcote Tatham, Ar- 

chitedl. 

Th E following receipt for painting in encauflo, copied 

from an original paper, was prefented to Mr. Tatham, at 

Caferta near Naples, by Mr. Philip Hackert, painter to his 

Neapolitan Majefty. It exemplifies the mode fuppofed to 

be pradtifed by the ancients in their arabefque. After this 

manner a large bath was decorated in a cafino of the king of 

Naples at Belvidere near Caferta, the walls and vaulted 

cieling of which were entirely covered with encaufto, under 

the direction of Mr. Hackert, who was fo obliging as to 

accompany Mr. Tatham to vifit the fuccefs of it, which he 
■* 

did, much to his fatisfadfion, when upon his travels in the 

year 1795. 

The firft preparation is as follows : Infufe a pound of gum 

tragacanth * in a proportionate quantity of water, for twen¬ 

ty-four hours, in an earthen vefiel. When this folution is 

pretty thick, add to it mineral colours of any fort, broke 

into pieces without being pounded, and which muft afterr 

wards be prepared in the following manner ; 

Put an ounce of white wax and an ounce of gum 

tragacanth into a fmall earthen vefiel well glazed, toger 

ther with two or three pounds of water, and keep the vef- 

fel over a brifk fire, that the ingredients may become lb 

quid, ftirring them continually with a fmall flick. When 

the whole are well difiblved, take the vefiel from the fire, 

and, after the liquor has cooled, fkim off the wax from 

the furface. The oily parts of this wax are left in the 

gum water, which muft be afterwards ftrained through a 

piece of linen cloth. This liquid and the colours prepared 

* Cpmmonly called gum dragon. 
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With It may be kept feveral months, in bottles clofely Hop¬ 

ped, after a little brandy or fpirit of wine is added to it, and 

will be good even at the end of feveral years. 

The colours moiftened with the folution of gum traga- 

canth mufij for the greater convenience, be ground with 

pure water, and afterwards with the above-mentioned pre¬ 

paration, till they become exceedingly fine ; and they may 

then be employed for painting all forts of figures or land- 

fcapes in arabefque, in the manner of diftemper or degauche. 

When they are perfectly dry, they are then covered with 

white liquid wax, warmed by burning coals placed in a 

chaffing-difh : when the wax begins to melt, it is fpread out 

by means of a badger-hair brulh, to render it every where 

equal ; and when cool, a polifii and luftre are given to it with 

a proper rubber or piece of foft cloth. 

The fecond method of preparation, which was found 

more convenient, is the following: Having put an equal 

quantity of white w'ax grated and of gum arabic in an earthen 

veflfel, with as much water as may be neceffary to render it 

more or lefs thick, according to pleafure, the fame procefs 

is then to be followed as in the preceding cafe : the colours 

muft be finely ground with this mixture, and may then be 

employed for painting. 

Thefe two preparations were employed with great fuccefs, 

for three years, to paint various pictures, decorations and 

ornaments, ordered by the emprefs of Rulfia; and the 

tranfparency of the colours produced a moft brilliant effedE 

In the beginning of the year 1791 the three ableft artifts in 

encaujlo, M. dell’ Era, in the hiftorical line ; M. Cam- 

povecchio for landfcapes ; and M. Vincent Angeloni for 

arabefque'ornaments, ufed them with a Very happy effect, 

and the pieces they produced were not inferior in luftre and 

brilliancy to the fineft paintings in oil mixed with varnilh. 

Several trials were made in this way on walls, wood, cloth, 

paper, copper, and marble; and it was found that paintings 

Pit the latter fubftances could be walked by means of a fponge 

' D d 4 - dipped 
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dipped in water, but that too ftrong fri&ion penetrated to 

the colours, and carried off a part of them. Paintings on 

walls or wooden pannels refilled fri&ion much better; but 

if the hand prelied too hard, fome of the colour was de¬ 

frayed, efpecially in places to which the liquid wax had not 

fufficiently penetrated. 

To prevent thefe inconveniences, trial was made of other 

preparations, pointed out before by the Abbe Requeno, 

agreeably to feveral palfages of Pliny and Vitruvius. Thefe 

trials were perfectly fuccefsful, and paintings executed with 

the preparations, as hereafter mentioned, refilled much bet¬ 

ter fri&ion with a wet fponge. The mechanifm even of 

painting in this manner, with thefe colours, was found 

more convenient and much eafier, becaufe the colours did 

not dry fo fpeechly as thofe prepared in the firll and fecond 

manner* 

The preparation of colours agreeably to the laft method is 

as follows : Take a vafe of vitrified earth, and place it over 

a fmall fire with an ounce of white wax ; and when the wax is 

melted, add four ounces of olibanum fincenjo mafchio,) reduced 

to powder, which mult be alfo dilfolved with the wax. This 

mixture muft be put intp a fmall velfel with water, and you 

will obtain a hard brittle crayon, which mull be mixed 

with the colours when ground up. 

The fame procefs may be followed with maltic, by taking 

live ounces of that fubltance and two of wax, and this crayon 

will ferve for the brighter colours. For darker colours the 

prayon may be made of four ounces of afphaltos and twq 

ounces of wax. 

Method of making Eifemper for. preparing the Colours. 

Infufe, for twenty-four hours, a pound of the gum of the 

cherry-tree, and, when it is dilfolved, put it into a fmall 

earthen velfel, and boil it with two ounces of wax and half 

an ounce of olibanum reduced to a fine powder. When 

*bis liquor is cool , take off the wax which floats on the top, 

*nd 
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and then mix the liquid with the colours, in order to ren¬ 

der them more oily and fluid. Care muft be taken that this 

preparation be a little thick. 

XIV. Chemical Ohfervations on the Epidermis. By J. X 

Chaptal. From Annales de Chimie, Vol. XXVI. 

THE epidermis of the human fkin is perhaps the belt 

expanded and the eafieft to be detached of any, and for that 

reafon I made it the fubjed qf the following experiments. 

The human (kin becomes Ihrivelled in hot water, and 

divides itfelf into two diftind parts, the epidermis and the 

cutis. The latter refembles then in its confidence a foftened 

cartilage. The continued adion of warm water at length 

diflolves the cutis, but does not fenfibly affed the epidermis. 

Alcohol kept a long time in digeftion on the epidermis 

hkewife produces no effed. Cauflic alkali diflolves it, and 

the fame effed is produced by lime, though more {lowly. 

There is then an analogy between the external covenng of 

the human body and that which covers fllk. From thefe 

ohfervations we are authonfed to deduce the following con- 

fequences, which may he applied, without overftraining the 

principle, to the operations of tanning. 1. If we plunge 

into a tanning infufion a piece of fkin covered by its epi¬ 

dermis, the tan penetrates only on the flefh-fide : the other 

fide is fecured from it by the epidermis, which is not fulcep- 

tible of any combination with the tanning principle. 

2. When the epidermis is removed by the operation of 

liming, the tan then penetrates on both {ides of the fkin. 

3. Lime, which is generally employed for taking off the 

hair, feems to ad only by diflblving the epidermis. Lime- 

water has more adion than undiffblved lime; but its effed 

ceafes the moment that the {mall quantity of lime held in 

folution is combined with the epidermis : hence the necef- 

fity of renewing the lime-water till the whole effed required 

J>e produced,, XV. qj 
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XV. Of a remarkable Cure effected by the life of Carbon/e 

Held Gas, commumcated in a Letter to bis Excellency 

Prince Demetrius de Golitzin, Mini/ler of the Imperial 

Court of RuJJia at the Hague. By M. D. J4NSENS of 

Ooflerhout. From the New Tranfadtions of th6 Imperial 

Academy of Sciences at Peterfhurgh, Vol. I. 

Ooiterhout, Nov, 23d, 1778, 

IN the converfation I had the honour of having with your 

Excellency on the medical virtue of carbonic acid gas, or fixed 

air, I promifed to give you an account of the-effects it might 

produce in the putrid fever, by being injedted into the rec¬ 

tum ; but though in the following cafe, which is certainly 

very uncommon, I have not exactly followed the method 

pointed out by your Excellency, having been obliged to give 

as much of the cinchona or Peruvian bark as poffible, [ 

however believe that it greatly contributed to the cure. 

The wife of a bargeman at G. Berg, named N. Swart, 

aged thirty-two, of a fangume temperament and a found 

conftitution from the time of her birth, was attacked, after 

her third natural delivery, according to every appearance a 

favourable one, which happened on the 6th of Odlober at 

two o'clock in the morning, with a fever that began on the 

8th. It may be right to premife, that on the 6th fhe was 

exceedingly well, and her evacuations were perfectly free. 

On the ^th they flowed lefs, and fhe began to complain 

of laffitude, a great heaviness in all her limbs attended with 

a lofs of appetite, and the difappearance of milk from her 

breaks. At the commencement of the third day the eva¬ 

cuations were flopped, and the fever came on by cold and 

fucceffive fits of fhivering with reaching and pain in the 

head, which was not acute, but accompanied with a fenfa* 

tion like that of a weight prefling on the cranium, and frora 

which flie fuffered lefs when in bed than when fitting up. 

Thefe fymptoms were followed by a great heat, with vomit¬ 

ing of a bilious, greenifli; highly corrupted fluff; her tongue 

.W34 
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was covered with a vifcous matter of a yellowifh colour the 

two fir ft days, but it was afterwards brown till the 6th. 

Her breathing was fhort, oppreflive, and accompanied 

with a fetid fmell. The pulfe, which was weak, beat from 

90 to 94 in a minute. The heat was not examined by 

a thermometer. The urine was red and fetid, without 

fediment. The patient had a violent thirft, and drank a 

great deal of whey with lemon juice. 

On the fecond day of the fever fhe was affedted with 

.delirium, coma, reftleffnefs, and a dread of death. On 

the third all thefe fymptoms increafed. On the fourth 

there was an involuntary difcharge of urine, &c. On 

the fifth there came on a diarrhoea of a bilious and pu- 

trid matter; and the delirium being then continual, fhe fuf- 

fered every thing to efcape her. On the ftxth the fymptoms 

were no better. On the feventh the tonfils were white, and 

this thickened fecretion, at length, covered all the parts of. 

the mouth; deglutition became difficult, there was fubfultus 

tendirium, and the patient with her trembling fingers picked 

the blankets. Qn the eighth all the fymptoms were as be¬ 

fore, with vibices half an inch in diameter, which rofe in 

fmall blifters, and appeared on the breaft, the hands, and 

Other parts of the body. On the ninth thefe blifters dif- 

eharged blood, for the moft part thin and corrupted, the 

ground of which was in fome a brown purple, and in others 

red. The cheeks were alfo of a brown purple colour, the 

eyes hollow, and the,pupils much dilated. At laft a cold 

fweat broke out on the face, the hands and feet; the mouth 

quivered, and the cheeks, lips, and all the members of the 

body were {lightly convulfed. 

All thefe bad fymptoms gave reafon to be apprehenfive 

for the life of the patient; but the pulfe continuing regu¬ 

lar gave me fome hope. While the patient was in this 

condition, beino- called in to confult with the phyfician who 

had treated the cafe according to the rules of the art, I ad- 

yifed the application of carbonic acid gas by the redtum, to¬ 

gether 
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gether with the following decoction: Twenty-five grains of 

fait of tartar (carbonat of potafh) diffolved in five ounces 

of a ftrong deco&ion of bark, I gave five ounces of this 

deco&iori, in which I had put as many drops of fpirit of 

vitriol (fulphuric acid), to extricate the fixed air. 

This inje&ion was given twice the two firfl days, and 

only once daily for the three following. 

In regard to medicine, the patient took every hour, in a 
cup-full of tea, the following deco&ion : Cinchona or bark 

in a coarfe powder, four ounces, digefted in a fuffieient 

quantity of common water for three hours, till reduced to 

two pounds. I diffolved in a pound of this decoction a grain 

of fait of tartar, to which I added the other pqund, into which 

3 had put as many drops of fpirit of vitriol as were neceffary 

to faturate the alkali, and difengage the carbonic acid gas 

On the tenth day all the fymptoms were the fame, ex¬ 

cept that the fweats were lefs cold. On the eleventh they 

were ftill lefs fo; and perfpiration proceeding equally from 

every part of the body, the tonfils began to look better, 

deglutition was not fo difficult, and the delirium was not 

fo continual. From time to time the patient was colledted, 

and called for the urinal. 

The twelfth and thirteenth fhe was ftill much better; the 

colour of the cheeks was almoft natural, and the vibices 

became of a brighter red; the convulfions ceafed, and all 

the other fymptoms had almoft difappeared. On the four¬ 

teenth a perfect crifis took place in regard to the urine and 

perfpiration. On the fifteenth the patient felt no more 

fever, and had no fymptom of difeafe except great debility; 

lo that on the twentieth day fhe was perfectly re-eftablifhed. 

During the courfe of the difeafe her breafts were flaccid 

?nd very fmall, without milk; but having viflted her on the 

* This does not appear to be the belt method that might have been 

deviled for introducing the carbonic acid gas. In fa£t, the greatefl part 

of that extricated from the carbonat would be thrown off at the moment 

fi joining the ingredients. Enrr. 

tenth 
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lentil of November* I faw milk iffue from her hreaft; and, 

as the had almoft recovered her ftrength* I advifed her to 

let her infant try to fuck* and the milk was reftored. 

I have been particular in detailing this cafe, that your 

Excellency* from the circumftances both of the nature of 

the difeafe and of its caufe* which was probably a ftoppage 

of the floodings after delivery* might the better be enabled 

to judge of the medical virtue of carbonic acid gas ; and, 

at the fame time* to fee the reafons I have had for varying 

the application. I was afraid of a putrefaction or univerfal 

gangrene; againft which I prefcribed bark ; and as the 

latter could not prevent the extrication of the carbonic acid- 

gas* I added the* fubftances neceffary to produce it. 

XVI. Extract of a Memoir on the Eoffil Bones of Qua- 

drupeds. By Cit. Cuvier. From Bulletin des Sciences, 

JVo. XVIIL 

TH E author’s object In this memoir was to collect, as 

far as pofiible* every information refpeCting the various 

kinds of foffil bones hitherto found* whether feen by him- 

felf or defcribed by others; to examine the fkeletons, and 

to compare them with thofe of animals now exifting on the 

globe* in order to determine how far they are fimilar or 

different. The following are the kinds which he examined : 

I. The bones and tufks called by the Ruffians the bones 

and horns of the mammoth. Such foflil remains are 

found in various parts of Europe. This animal is a kind 

of elephant nearly refembling that of Alia* but differs from 

it in the alveoli of its tulks being longer 5 that the angle 

formed by its lower jaw is more obtufe* and that the la¬ 

minae of which its grinders are compofed are thinner. A 

living animal really analogous to it is not known, though it 

has hitherto been confidered as a common elephant. 

3. The 
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2. The remains of an animal which have been found dr£ 

the banks of the Ohio in North America, and which the 

Americans and the Englifh confider as thofe of the mam¬ 

moth alfo, though this animal is very different from the 

preceding. Remains of it are found alfo in Europe and Alia* 

It muff be almoll of the fame height as the elephant, 

but more bulky. Its tulks are fmaller ; its grinders are 

armed with large cutting points, the feftion of which pre- 

fents, when they are worn down, double tranfverfal lo¬ 

zenges. There are three grinders on each fide; one of 

which has four points, the fecond fix, and the other eighth 

3. The animal, the teeth of which tinged by copper 

furnifh the turquois. Of thefe foffils there was a mine at 

Sinore in Languedoc. Remains of the fame kind are 

found in the department of Ain, in Peru, and other places. 

This animal mull have refembled the preceding; but the 

points of its grinders are of a conical form, and, when 

worn down, their fedtion prefents, firff a circle, then a 

femi-oval, and then the figure of a trefoil; which has made 

them be confounded with the teeth of the hippopotamus*. 

Some of thefe teeth have twelve points, others fix, and 

others four. 

4. The hippopotamus. There are found in France, and 

other countries, teeth and the fragments of jaw bones, in 

which the author has never yet been able to difcovcr any 

thing different from thofe of the common hippopotami. As 

he never faw, however, a whole bone, he cannot affirm the 

identity. 

5. That fpecies of rhinoceros with an elongated cranium, 

the bones of which are found in Siberia, Germany, and 

other countries. The author has feen teeth and portions 

of the jaws found in France, which appeared to him to be¬ 

long to this animal. The principal charadlerifing mark of 

this fpecies confills in the offeous partition of the nofe. A 

living animal analogous to it is unknown*. 

6. A 
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6. A grinder with two tranfverfal eminences, in the pof- 

feffion of Cit. Gillet, and of which a germ is preferred in 

the National Mufeum. It has no refemblance to the teeth, 

nor to the germs of the teeth, of any animal, whether living 

or in a foffil ftal,e, hitherto known. The only teeth to 

which it bears a refemblance is the laft lower grinder of 

the rhinoceros. This tooth indicates, then, the exiftence 

of a lixth foffil fpecies analogous to no living animal 
known. 

7. The animal, twelve feet in length and fix in height 

the ikeleton of which was found below the earth in Para¬ 

guay, and is now preferred in the Cabinet of Natural Hif- 

tory belonging to the king or Spain at Madrid. By a mi¬ 

nute companion of the bones of this fkeleton with thofe of 

all the known quadrupeds, the author proves that it is a pe¬ 

culiar and diftindt ipecies, which approaches nearer to the 

floth than to any other kind, and that it might be named 

the giant-floth. Cit. Cuvier here mentions, occaiionally, 

an interefting difcovery he has made, that the a ', or three¬ 

toed floth (bradypus tridaBylus, Lin.) has naturally and 

invariably nine cervical vertebrae. This is the firft known 

exception to the rule eftabliflied by C. Daubenton, that all 

the viviparous quadrupeds have neither more nor lefs than 
feven cervical vertebrae. 

8. The animal, remains of which are found in the ca¬ 

verns near Gaylenreuth and Muggendorf, in the margraviate 

of Bayreuth in Franconia. Several have confidered this 
animal as a fea-bear; but it differs from it, as well as from 
all the bears known, in the form of its head, charadterifed 

above all by the projection of the forehead ; the want of 

the fmall tooth, which the bears hitherto known have be¬ 

hind each canine tooth ; by the cifcous canal of the hume¬ 

rus, through which the tracheal artery pafles; and by 

feveral other circumftances in the figure and proportion of 

the bones. It is however to the bear that this animal has 

the greatefl: affinity. 

9. The carnivorous animal, bones of which are found in 

6 the 
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the plader done of Montmartre. The form of its jaw¬ 

bones* the number of its grinders, the paints with which 

they are armed, indicate that this fpecies muft belong to the 

genus of the canis. It howeveEdoes not exactly refemble any 

known fpecies of that genus. The mod; driking didin<dive 

mark is, that the feventh lower grinder is the greated in 

the animal of Montmartre; whereas it is the fifth in the 

dog, 'wolf, fox, &c. 

10. The animal, a lower jaw of which, found near Ve¬ 

rona, has been contidered by Jofeph Monti as a portion of 

the cranium of the fea-cow; an opinion adopted by all 

geologids, though contrary to the fimpled principles of com¬ 

parative anatomy. This jaw, according to Cit. Cuvier, has 

belonged to an animal approaching near to the mammoth, 

the animal of the Ohio, and that of Sinore, though Ipeci- 

fically different. Its mod particular chara&erifmg mark 

confids in the beak formed by its fymphyfis. 

11. The animal of the dag kind, bones and horns of 

which are found in Ireland, England, at Maedricht, See.- 

It is evidently didin£t from all the dags known, and even 

from the elk, to which it has been referred, on account of 

the enormous fize of its horns, the flatnefs of the upper 

part of them, and the branches that arife. from the root. 

Several figures of them may be feen in the Philofophicai 

Tranfa&ions. 

12. The genus of the ox alone furnifhes feveral fpecies of 

foffils. The fkulls of two which have been deferibed by 

Pallas, were found in Siberia. One of thefe he referred to 

the common buffalo; but he afterwards referred it to a par¬ 

ticular fpecies named arni, originating from Thibet. Cd. 

Cuvier proves, by odeological comparifon, that this fkull 

does not belong to the buffalo. The other kind appeared to 

Pallas to belong to the buffalo of the Cape, or the mufk- 

ox of Canada. Cit. Cuvier fhews that they could not have 

belonged to the former; but, not having the cranium of 

the arni nor the mufk-ox, he does not fpeak with certainty 

of their identity or non-identity with thefe foflil crania. 
The. 
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*fhe author defcribes, ajfo, two forts of crania found in the 

inodes in the department of La Somme, and which have a 

great refemblance to thofe of the urus, which are nearly one 

fourth larger. 

Cit. Cuvier concludes his refearches as follows: i. It is 

Hot agreeable to truth to affert that the animals of the fouth 

.have formerly exifted in the north, their fpecies not being 

perfectly identic. 2. That there have exifted in all coun¬ 

tries animals which do -not exift at prefent, and that are no 

where to be found in any known part of the globe. He 

therefore leaves it to geologifts to make fuch changes or ad¬ 

ditions, in regard to their fyftems, as they may think necef- 

fary to explain the fadis which he has thus eftabliftied. 

XVII. Obfervations on the ConJlitUent Parts of Atmofpheric 

Air. By Count de MoRQZZO. With the, Rejjiarks of 

F. Van Hu mb OL r. From the Journal de Phyfique, 

Fruhiidor, 6th Year. 

In the memoir which I publifhed in. 1784^ on animal 

refpiration in dephlogifticated or oxygen gas, I offered fome 

refledlions refpedting the conftituent parts of atmofpheric 

air, founded on experiments I had made. Lavoifter, in his 

Elementary Treatife of Chemiftry, does not agree with my 

experiments. That author fays, that the component parts 

of atmofpheric air are 73 parts of mephitic or azotic gas, and 

37 of oxygen gas, eminently refpirable. It will then be 

feen, adds he, that when animal fubftances are diffolved in 

the nitric acid, there is difengaged a great quantity of gas, 

which extinguifties a lighted candle, injures animals, and 

Which has a perfedl refemblance to that part of atmofpheric 

air which is unfit for refpiration. If to 73 parts of this fluid 

We add 27 of oxygen gas, obtained from mercury reduced 

to the ftate of an oxyde by calcination, there is formed a 

Vox,, I, Ee " fluid 
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fluid perfe&ly fimilar to that of the atmofphere, and winch 

has all its properties. 

The following, on the other hand, are the corollaries 

which I have deduced from a great number of experiments 

made to afcertain the duration of animal life in noxious 

aeriform fluids, mixed in different proportions with oxygen 

gas, tending to illuftrate the real compofition of atmofpherid 

air. * 

X. The examination by means of burning tapers is not 

accurate for afcertaining the falubrity of the air. I {hall 

quote only two examples. A fifth part of oxygen gas 

mixed with air contaminated by the vapour of fulphur, 

fuffered a candle to burn, while an animal {hut up in it 

died in a few feconds. A feventh part of the fame gas 

mixed with air vitiated by the vapour of charcoal, fupported 

flame, while an animal died in it almoft inftantaneoufly. 

2. That pure and falutary part faid to be contained in at¬ 

mofpheric air, which forms a third of it according to 

Scheele, and a fourth according to Lavoifier, is not a real 

dephlogifticated oxygen gas ; fince this gas united with 

mephitic airs, in a much lefs proportion than a third or 

fourth, fupports the flame of a candle after an animal dies 

in it, which is not the cafe with atmofpheric air. * 

3. The real component parts of atmofpheric air are flil! 

unknown; fince, with a mixture of different gafes, no¬ 

thing has been obtained but compound gafes, which have, 

indeed fome properties of air, but never thofe of atmo¬ 

fpheric air. 

The author, to illuftrate the queftion, relates eight cha- 

ra&erifing marks of atmofpheric air, acknowledged by phi- 

lofophers; and adds, that though he tried, by a multitude 

of experiments, to compofe atmofpheric air, by mixing de¬ 

phlogifticated gas with different mephitic gafes, the gafes 

fo obtained always contained fomething not to be found 

m atmofpheric air. 

H* 
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He repeated the experiments of Lavoifier, by mixing 73 

parts of fixed air (carbonic acid gas), obtained from lime, 

with 27 of gas obtained from the red precipitate. This 

mixture, indeed, exhibited to him all the characters and 

properties of atmofpheric air, but it differed confiderably 

from it in its effential property. 

A candle is fuddenly extinguished in atmofpheric air in 

which an animal has died; another animal could not live in 

it an inftant. On the other hand, in this artificial mixture, 

a flame burnt with vivacity; and a fecond animal, a fpar~ 

row, lived 25 minutes, a third 14 or 15 a light, introduced 

after the death of the third fparrow, burnt Still with a bright 

flame. 6i This mixture then does not form an elafic fluid 

ferfedly fimilar to that of atmofpheric air, and having all 

its properties ” He tried to add to this mixture phlogifti- 

cated gas, inflammable air, and that in which an animal 

had died. A fecond and third animal lived in them fome 

time, and a candle was not extinguished. 

Remarks on the above Ohfervations, by F. Von Humbolt. 

The memoir of Count Morozzo treats of a very important 

fubjecS, with which I have been engaged for fome months, 

ihe Italian philofopher has obferved the difference between 

natural atmofpheric air and an artificial compound of azot 

and oxigen; but, in my opinion, he goes too far, in affert- 

mg that atmofpheric oxygen is not vital gas; though I agree 

with him that we are not able to form an aeriform fluid, 

fueh as the illuftrious Lavoifier announces in his Elements 
t 

of Chemiftry, perfectly fimilar to that of the atmofphere. 

I however find that this difficulty confifts neither in our 

ignorance of the quantity, nor of the quality of the two 

gafeous bafes. The difference found between the effeCt of 

natural and artificial atmofpheric air, is to be afcribed to the 

jiate of the combination in which the oxygen is joined to the 

azot. The atmofphere is not a mixture: its conftituent 

parts ought to be confldered as in a ftate of chemical combi- 

Ee5( . nation« 
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nation* It is for this reafon that the two bafes of a fpeciiic 

gravity fo different, that of azot and that of oxygen, do not 

entirely (Separate from each other, though the high regions 

are mod charged with azot. Hence azot retains fo ftrongly 

the laft portion of the oxygen, which phofphorus, the ful- 

phure of potafh, and other acidiliable bafes ought to take 

from it; and I have for this reafon feen that the nitrous gas 

adts in proportions very different in decompofing the natural 

atmofpheric air, or a compound of 27 of oxygen and 73 

azot. But how could Morozzo think to imitate the atmo- 

fphere by mixing the carbonic acid and oxygen ? He has 

confounded azot with the carbonic acid gas. But he allures 

us that his atmofpheric air with a carbonic acid bafe, gave 

the fame fpecific weight as atmofpheric air. Here is a 

very ftriking experiment: one cubic inch of azot weighing 

0,46624 grains, while the dime cubic inch of carbonic 

acid weighed 0,67300 grains ! Morozzo tells us that a 

candle burnt in his artificial mixture with a very brilliant 

flame (conjiamma lucidijjlma). By combining 0,25 of the 

carbonic acid with 0,75 of oxygen, I have feen a wax taper 

extinguifhed. The fame thing took place when in com¬ 

pany with Taffeart in Vauquelin’s laboratory, I mixed two 

parts of the carbonic acid gas with ten parts of atmofpheric 

air. There is then formed a new chemical combination: 

the carbonic acid lays hold fo Arongly of the oxygen of the 

atmofphere, that the affinity prefented by the lighted wax 

taper is not powerful enough to take it away. In my 

•work on the analyfls of the mephitic vapour of mines, 

which is about to he tranflated into French, it will be feen 

that there exiits airs not unfit for refpiration, which are com- 

pofed of 0,27 of oxygen, o,;o of azot, and 0,03 of carbonic 

acid gas. It is the ftate of the combination, and not always the 

quantity of oxygen, which renders air more or lefs capable to 

deftroy animal life, or to extinguifh flame, 

-• ■ 

XVIII. Cur-1 



• f 421 ] . 

XVIII. Curfory View offame of the lateDifcoveries in Science, 

[Continued from the 3aft Number, page 309.] 

LUMINOUS FLUID. / 

T i HERE are two principal opinions entertained by phi- 

iofophers refpeCting the nature of the luminous fluid. Some, 

with the fchool of Epicurus, think that this fluid is a conti¬ 

nual emanation of the luminous body which throws to a 

diftance a portion of its fubftance. This is what is called 

the emiflion of light, and was the opinion adopted by 

Newton. 

Others., among whom is Euler, think that the luminous 

fluid is diftufed throughout infinite fpace, and that it is aCted 

upon by the luminous bodies as the air is by fonorous bo¬ 

dies. This opinion appears to Cit. de la Metherie much 

fnore probable than the former. 

One of the ftrongeft objections made to this opinion is, that 

light is never propagated but in a ftraight line. Objects cannot 

be feen, except when no opake body is interpofed between 

them and the eye, whereas founds are heard in every kind 

of direction. Euler replied to this, by faying, that bodies are 

permeable to founds. Befides there are cireumftances where 

founds alfo cannot be propagated but in a right line; for 

example, in echoes which are heard only in a very fmall 

fpace. 

Chemifts likewife are divided in their opinions refpeCting 

the luminous fluid. Some believe it to be an elementary 

fubftance, and others have confounded it with fire. Richter 

believes that it is compofed of the inflammable principle and 

caloric. 

Benedict Prevoft has endeavoured to eftimate the gravity 

©f the luminous fluid. He made to float on water very thin 

round plates of tin, and thefe bodies were repelled when a 

cylinder of red hot iron was prefented to them obliquely at 

Iqme diftance, or when the rays of the fun collected into a 

E e 3 focus 
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focus by a lens were made to fall upon them. Prevoft is of 

opinion that the rays of the fun penetrating the tin-plate are 

thus combined with a matter more denfe, and form therein 

a very e^panfible fluid; but being lefs fubtle, it becomes fufi? 

ceptible of adding by impulsion on very large m aides, and 

itfuing with impetuofity from the plate, but more rapidly 

from the focus, pufhes it backwards, and purfues its way 

through the water, which adds as a conduddor to this fluid. 

The author conjectures, from thefe experiments, that it is 

poflible to deterrmine the gravity of light. It is well known 

that it takes about eight feconds to come from the fun to the 

earth, that is to fay, to traverfe a fpace of about thirty-three 

trillions of leagues. According to fome fuppofltions, he finds 

that the light which in a fecond of time falls upon the fur- 

face of a fquare league, containing 2,283 toifes on each fide, 

would weigh about a dram (gros) and a quarter. It may be 

readily perceived that all thefe calculations are very hypothe¬ 

tical ; and we may add, that from fome .experiments made 

by Profeftor Wilfon of Glafgow*-, with a view to a different 

objedd, there,i-s rcafon for calling in queftion the efledt pro¬ 

duced upon the thin plates, or tin foil, as being at all pro¬ 

duced by the impulfe of light. Heat only feems to be here 

concerned. The water at firft being of an uniform tempera¬ 

ture, has all its parts in a ftate of equilibrium and reft. 

When the tin foil is heated, it is evident that a very addive 

caufe is introduced tending to deftroy that equilibrium. Pleat 

being communicated by the tin to the water in contadd with 

% that portion of the water endeavouring by its expanfion to 

move from under the tin, mu ft tend to move the tin from its 

place. 
[T o be continued.] 

gee the Profeffor’s experiments on fmall lighted wicks floating on oil, 

jnfeitcd in the Edinburgh Tranladtioiv), Voi. IV. Spe alfo Count Rum- 

ford’s Experiments on Heat. 

XIX. Com- 
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XIX. Communication from Dr. THORNTON, LeBurer on 

Medical Botany at Guy's Hofpital, refpeBing a fuppofea 

Lufus Natures now exhibiting in London. 

In the firft volume of the Philofophical Tranfadtions, 

No. XXIX. publifhed November x667, you have the fol¬ 

lowing communication, entitled, 

ee Some Hortulan Experiments about the engrafting of 

Oranges and Lemons or Citrons, whereby is produced ar* 

individual Fruit, half Orange and half Lemon, growing 

together as one Body upon the fame Tree.” 

We have here orange trees (faith the intelligence from 

Florence), that bear a fruit which is citron on one fide and 

orange on the other. They have been brought hither out 

of other countries, and they are now much propagated by 
# 

engrafting. This was confirmed to us (fays the Editor of 

the Tranfa&ions of the Royal Society), by a very ingenious 

Englifh gentleman, who afferted, that himfelf not only 

had feen, but bought of them, anno 1660, in Paris, 

whither they had been fent by Genoa merchants ; and 

that on fome trees he had found an orange on one branch, 

and a lemon on another branch, (which is not fo remarks 

able as what follows ;) as alfo, one of the fame fruit, 

half orange and half lemon ; and fometimes three quarters 

•of one, and a quarter of the other. 

In the third part of the Reports of the Board of Agri¬ 

culture, among the foreign communications, we fee, with 

£qual pleafure and adonifliment, an account of the Ameri¬ 

can apple, which, by a peculiar mode of budding *, is 

half fweet and half four, half white and half red, with¬ 

out the lead confufion. of the refpedtive halves. 

At Mr. Mafon’s, florid, Fleet-dreet, oppofite the Bolt 

and Tun, there is a production now to be feen half peach and 

half ne&arine. It has all the foftnefs and yellow down of 

* The manner in which the extraordinary nectarine-peach firft pro¬ 

duced in this country was effected, was by inferring the bud of op© fruit 

Upon the flock bearing a different fort. 

E ^ ■ Pf, i-klfS 
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the peach, and the {leek red fmoothnefs of the ne&arlnej 

fuppofed to be a lufus naturae, but probably is rather the 

fportings of art, than of nature, and which perhaps will be 

the caufe why we {ball in future fee many other fuch vege¬ 

table wonders, which, as I have {hewn, were known to our 

anceftors. 

Refpedling my promifed communication concerning the 

{ilk-worm, I muft beg leave to delay it, until I have ascer¬ 

tained for certain the difference of the Chinefe, from the 

mulberry trees, cultivated here; the former being, I have rea- 

fon to believe, only a fhrub, with a very broad leaf, and 

dying dowp to the ground every year, fpringing up the next. 

INTELLIGENCE. 

LEARNED SOCIETY. 

The directors of the Imperial Academy of the Searchers 

into Nature, have propofed the following queftions as fub- 

je£ts for prizes. 

I. In which of the known parts of vegetable productions, 

the bark (cortex), inner bark {liber), wood (alburnum et 

lignum), pith (medulla), does the fap afcend? Does a reflux 

of the fap towards the root, proportioned to the afcent, take 

place in the bark or the pith, or in both ? And, if this be 

the cafe, by what way is it conveyed from the interior parts 

to the bark ? W hat courfe does it, in particular, take to pafs 

through the leaves to the bark ? 

1 he Academy willies, in particular, that the motion of 

the fap in the bark upwards may be proved or refuted; both 

by a careful repetition, varying the eircum{lances, of the ex¬ 

periments which have already been adduced as a proof of it, 

and by a fufficient number of well chofen and appropriate 

new experiments. ri he belt founded experiments, which 

prove the alcent of fap in plants, have been enumerated by 

Duhamel, in Phyjique des Arbres, b. v, chap, a, art. 7—ji, 

6 and’ 
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and the moft important of them are as follows: I. If a 
plant is fuffered to imbibe a coloured fluid, it afcends in the 

veflels between the pith and the bark, penetrates to the 

leaves, and then proceeds through the bark a certain fpace 

downwards. 2. When a plant or a twig is comprefled at 

the bottom by a ligature, a fwelling takes place upwards 

towards the ligature. 3. When the bark of a tree is taken 

off, without injuring the interior part, the upper edge of the 

wound produces a greater quantity of pioifture than the 

under. 4. Under thefe circumftances an excrefcence is 

formed 011 the upper part of the bark, and not on the 

under; and the renovation of the inner bark, which has 

been loft, takes place from the top downwards. 

II. What beneficial ufe may practical medicine derive 

from Humboldt’s well known experiments on Galvanifm and 

metallic irritation ? 

The Academy expe&s that the difeafes and cafes, in 

which Galvanifm may be ufeful, will be accurately deter- 

mined by proper experiments; and that the experiments 

will be clearly and fully defcribed. Experiments, however, , 

on perfons apparently dead, are to be omitted. 

The Academy requefts all anfwers to thefe queftions, if 

founded on experiments a&ually made by the authors, to be 

legibly written in Latin; to be infcribed with any motto 

according to pleafure; and to be accompanied with a fealed 

note, having on it the fame motto, and containing in the 

infide, the name, title and place of refidence of the author ; 

and to be tranfmitted, before the firft of Odober 1799, to 

the preftdent of the Academy, G, LI. R, von Schreber at 

Erlangen. - ■ * 

The prize/for each queftion, is a gold medal^f twenty 

ducats value, bearing the ufual impreflion, and will be ad- •; 

judged to the author of the belt papers, by the commiflioners 

of the Academy, on the 5th of January 1800. 

j 
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MAGNETISM. 

Wenzel has proved that cobalt is iufceptible of magnetic 

attraction, and has magnetic poles. Klaproth has proved 

that the pureft nickel, that even of the Chrifoprafus, is alfo 

fnfceptible of the fame attraction, and has magnetic poles. 

The terpentine of Humboldt has magnetic poles, but does 

mot attract iron. The cafe is the fame with feveral forts of 

lava. Here then are bodies which have polarity, without 

attracting iron. Are there bodies which ad upon iron 

without having polarity ? Tralles, a geometrician of Berne, 

has taken very fmall fragments of Humboldt’s ferpentine, 

which had very perceptible poles, and having placed them 

clofe to very ftrong magnets, the poles of which were op- 

•polite to thofe of the ferpentine, the poles of the ferpentine 

became inverted, 

MINERALOGY. 

Several mineralosdfts think that the metallic veins in 

mines dimiriifh always in thicknefs the deeper they pro¬ 

ceed-; fo that thefe veins refemble a kind of wedge, the 

bale of which is directed towards the furface of the earth, 

and the point towards the centre. But this is not precifely 

the cafe. Several veins appear indeed to be of that form ; 

but there are many others, the form of which is quite the 

reverie. Humboldt fays that the vein of Kuhchacht at 

Freyberg, which contains argentiferous galena, grows 

broader, inftead of becoming narrower, the deeper it goes 5 

and yet it is one of the deeped: worked, as it proceeds to 

the depth of feveral hundreds of fathoms. Thofe of 

Goldcronach in Franconia, which contain arfenical and 

auriferous pyrites, aFe much broader at a certain depth than 

at the furface. 

COLD PRODUCED BY COMPRESSED AIR. 

Thofe machines employed for ftrongty compreffing at* 

jpofpheric $ir are well known, Profefior Pictet of Geneva 

fays. 
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lays, lie lias feen th s air, thus compreffed, produce a very 

great degree of cold when the cocks were opened to buffer 

it to efcape. To demonftrate this in an eafy manner, let a 

final] quantity of water be put into a compreffing machine. 

When the air efcapes, it ififues with a hiding noife, and 

carries with it a part of the water; and at the end of the 

operation, the water adhering to the cock, will be found 

converted into ice. To explain this phenomenon, we may 

fuppofe that a portion of the water, which is carried off by 

the air, is reduced to an aeriform date, or that of vapour* 

But this could not be the cafe, unlefs a pretty conhderable 

quantity of caloric were combined with the vapour. The 

remaining drops of water are therefore fufficiently deprived 

of it to be congealed. It is in the fame manner that the 

rapid evaporation of ether, applied to the ball of a thermo-* 

meter, makes the liquor fpeedily defcend fcv.eral degrees. 

PHYSIOLOGY. 

Dr. Soemmering has proved, by a great number of obfer-> 

vations, that the degree of intelligence of different animals 

is always in proportion to the bulk of the brain, compared 

with that of the nerves. Man has the moft voluminous 

brain, and his nerves are very fmall: it is this which gives 

him his high degree of intelligence. The afs has v’ery large 

nerves, and a verv fmall brain. Dr. Ebel has publifhed on 

this fubjeft a very interefting differtation, which we hope 

foon to be able to lay before our readers, 

GRAVITY OF WATER, 

Bodies are dilated by warmth, and confequently become 

Specifically lighter the hotter they are. On the contrary, 

fhey are contra&ed by cold, and become fo much denfer the 

colder they are. But this law of conclenfation is fubjedf to 

fome exceptions: melted metal, for example, dilates to a 

.eertair) degree as it becomes folid -? water experiences the 

fame 
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fame dilatation in congealing. To find then the greateff 

fpecific gravity of water, we ought not to take ice, for we 

know that it fwims on water. We mud make choice of a 

certain degree of heat between that of congelation and that 

of expanfion. Experience has determined this point to be 

about 410 of Fahrenheit. Confequentiy, to find the greateft 

quantity of water which can be contained in a veflel of a 

given capacity, we mud take water at that temperature. 

This circumftance fhould be attended to in determining 

meafures of capacity. Some people are fo well aware of it 

that they buy liquids in cold, and endeavour to fell them in 

hot weather. 

METEOROLOGY. 

On the loth inb. about twelve o’clock at night* a re- 

markable meteor was obferved by one of the mailers of the 

Free-fchooJ at Alnwick, and another perfon; it appeared 

in the fouth-weft, at a confiderable altitude. At firft it was 

no bigger but far brighter than a common liar, but prefently 

expanded into the form and fize of an apothecary’s pedle. 

It was then obfcured by a cloud, which was bill illuminated 

behind; when the cloud was difpelled, it re-appeared with 

a diredlion fouth and north, with a fmall long dreamer, 

cutting the pedle a little below the centre, and iffuing away 

to the eaflward. It was again obfcured, and on its re-ap¬ 

pearance, the dreamer and peflle had formed the figure of a 

hammer, or a crofs; prefently after the dreamer, which 

made the fliaft to the hammer, or balk to the crofs, affumed 

two horns, at the extreme point towards the eab, refembling 

a fork. It was then obfcured a third time, but when the 

cloud paded over, it was changed into the diape of two half¬ 

moons, back to back, having a fhort thick luminous dream' 

between the two backs; it then vanidied totally from their, 

fight. It is obfervable, that every new appearance became 

brighter and brighter, till it became an exceedingly bril¬ 

liant objedt, ail the other dars in companion appearing to 
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• be only dim fpecks. The time of obfervation was above fire 

minutes. 

The Decade VJnlofophique contains an account of a fin^u- 

hur phenomenon which was obferved on the 19th of Auguft 

laft, at Caumont, principal town of the diftri£f, at the ex¬ 

tremity of the department of Calvados.—^ The weather 

was fine; a few light clouds fcattered here and there in the 

fhy. The atniofphere was loaded with vapours, the wind 

North Weft, the barometer at 28 and a fra&ion, and Reau¬ 

mur’s thermometer at between 18 and 19 degrees, about 

720 of I: ahr. A circle of white clouds was formed about the 

altitude of the fun, pafied through its centre, ftretching uni¬ 

formly to the lame height in a horizontal plane. This cir¬ 

cle, or beit, in its greateft Dreadth, was nearly the fize of 

the fun s femi-diameter. Oil this circle were projedied two 

parhelia or difks nearly of the fame fize as that of the fun, 

irom which they were at equal diftances; the one at the 

-right, the other at the left, at the diftance of about 45 de¬ 

grees each from the fun. In each of thefe difks, the part op- 

polite tothelunwasvery luminous, to theextentof nearly three 

•parts of their diameter, and prefented prifmatic colours. The 

reft was nebulous (that part next the fun). At about no 

degrees from the fun on each fide, appeared two other difks 

traced upon the fame circle at equal diftances. Rut they 

were perfectly of the fame whitenefs with the circle, and 

were not quite round. A femicircle rofe above the fun, and 

formed an arch, the cord or bafe of which was a fe&ion of 

the great white circle, the centre of which was the fun. 

The radius of this femicircle was about 22 degrees, and ter¬ 

minated on each fide of the fun nearly at half the diftance 

©f the fun from each of the luminous difks. This femi- 

cirele uniformly contained a vapour of a clear brown, the 

extremities of which, without any fliade, ran into the fur¬ 

rounding atmofphere. This phenomenon continued for 

nearly an hour. The circle began to fade on the North fide, 

where 
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■where it never had been fo clearly marked out. The lumi¬ 

nous difk difappeared laft, 

u Thefe obfervations were made by a great number of 

people, as it was market day in the place. As prejudices 

are ftill very ftrong in moft parts of the country, every one 

reafoned according to his religions or political prejudices— 

Some faid that it was a fign of the anger of God againft the 

changes which had taken place : others, of an oppofite opi¬ 

nion, faid that God had crowned the republic : others again 

thought that the great circle which feemed to embrace all 

this hemifphere, announced a general peace.” The writer of 

the account concludes, u I had no great difficulty in per- 

fuading the majority that thefe figns were the effedt of the 

vapours and exhalations occalioned by the heat. Ten years 

ago I fhould not have been fo fuccefsful,” 

DYEING, 

Cit. Chaptal, having been lately engaged in examining the1 

caufes of the fixity of certain yellow colours,' has obferved, 

that the yellow colour extradted from vegetables is in general 

in the inverfe ratio of its fplendour. He has endeavoured to 

afcertain the caufe which renders the pale yellow more du¬ 

rable, and has difcovered it in the exigence of the tanning 

principle, which is found united with the yellow principle 

in moft vegetables. By analyfing fuftic (moms tindoria) he 

obtained, ift, a principle partaking of the nature of refins 

or gums, and which’ can communicate a beautiful yellow 

colour; gd, an extractive principle, which is alfo yellow, 

and furnifties a beautiful colour 5 3d, a tanning principle, of 

a pale yellow colour, which grows black in the air and by 

ebullition—it tarnifhes the colour of the other two princi¬ 

ples. As it was neceffary to feparate the tanning principle, 

in order to leave to the reft the full vivacity of their colour, 

Chaptal found means to aecomplifh that objedt by a fimple 

and cheap proccfs. He boiled, with the wood, fome animal 

fubftancc 
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fund an ce containing gelatinous matter, fuch as bits of fkin, 

ffrong glue, &c. The tanning principle precipitated itfelf 

with the gelatinous matter, and the bath held in folutioa 

only the principles which produce a lively and ftrong yellow* 

By the help of this procefs, colours as bright as thofe com¬ 

municated by yellow weed (refeda luteola) and quercitron 

bark, may be procured from feveral vegetables, 

NEW COINAGE. 

We have already mentioned (p. 220.) that it was propofed 

to improve our coin, and that the fubjedf was referred to the 

Royal Academy. The following circular notice has been 

dace iffued to the academicians. 

** Royal Academy, Auguft *©th, 179S* 
“ SIR, 

tc The Lords of the Committee of Council having expreffed 

a deiire that the gold and lilver coins of this kingdom fliould 

have every improvement which the prefent date- of the arts 

can afford, and the Royal Academy having agreed to take 

the fame into their confideration, the prefident has accor- 

dingly ordered a general meeting of the academicians on the 

20th of September next, at feven o’clock in the evening, to 

receive the defigns or models of fuch of the members of the 

academy as will then offer; which defigns or models are in¬ 

tended by the lords of the committee to be prefented for his 

majedy’s infpection, previous to their being carried into 

effect. 

u The coins intended are as followy 

Gold—A two guinea piece, a guinea, and a half guinea. 

Silver—Five /hilling piece, half crown ditto, one Hulling, 

and fix-pence. 

The head of his prefent majedy, .the arms of the realm, the 

lion, the crown, and Britannia. 

In forming the defigns or models, it is dedred that at¬ 

tention be paid to the roundnefs and fimplicity of the coin ; 

to 



to the whole or part of the infcription on the (ame, and 

guard againft the wearing or filing. 

“John Richards, R. A. Secretary/" 

In confequence of the above notice, a meeting took place 

at the time appointed, when feveral drawings and models 

were produced, which were afterwards forwarded to the 

Lords of the Committee of Council, for his majefty’s in^ 

Much ought to be done* If hiftorical fadls are not to be 

recorded on our coins, the whole intellect and abilities of 

the artifts of Great Britain ought to be concentrated as it 

were in one focus to produce the acme of excellence. 

SURGERY. 

We have to announce that a confiderable improvement 

has lately been made on - the German key for extracting 

teeth. Mr. Charles Brown, furgeon, having for fonie time 

paft turned his attention to the llruCture and mechanical 

powers of thofe inftruments ufed in the lefier operations of 

furgery, it appeared to him, that the German-key molt 

commonly in ufe, notvvithftanding the various improvements 

it has undergone, partly by profeffional men, and partly by 

inftrument-makers, was not well calculated to extract teeth 

with fafety and eafe. Having had great experience in this 

particular branch of furgery, he endeavoured, and with fuc- 

cefs, to remedy the defeats that were hill obvious in the in- 

ftrument. As the one produced by Mr. Brown poffefles in 

an eminent degree many advantages over all others, we fhall, 

in a future number, prefent our readers with a defeription 

pf it, which the ingenious inventor has prornifed to furnifh 

us with, illuftrated with an engraving. In the mean time, 

finch of our readers as wifli for a more early knowledge of its 

ftructure, may fee one of them at Mr. Whitford’s, furgeon 

inftrument-maker, in the. Cloifiers, St, Bartholomew the 

Lefs, Smith field. 

fpedfion 
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ERRATA. 

Fagcj, 1 34, for axles read axes.-P- 13 lali line, for potajh4* 
&ad*win£Jhsnty read patajh and crude tartar-P. 60, 1. 22, fo‘r 
12 hours*, read 10 hours.**—-P. 82,1. iS, for mine, read ore..- 
R id, L 8 and 1. 12, for jlrontlal, read JirontianP. 145* 1* 22, 
fbr of *vi£nol, read fulphunc ether.——— P» 31T? 1* 29, for cxy- 
dated, oxygenated --P. 33s, line 5, after muriatof, infert 
mercury or.——P. 376, I. s 7, dele the.'-P. 3 73 in the note, for 

r<pd iUex, 

The Binder is deiired to place the Plates, in their order, before 
the Index, at the end of the Volume* 
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