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OF MINERAL SUBSTANCES, AND THE
STRUCTURE OF THE EARTH.
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CuarTtTer L

OF SALTS IN GENERAL.

Intreductory Oé}ir‘vatmm —Definition of Salts.—Salts fimple and
compound.—Fh'bat aie called fimple Salts are in reclity compeund Bo-
dies.— Oxjygenous Princigle.

H E earth which we inhabit, though ‘prefenting

to our fenfes an almoft infinite variety of ob-
jects, is yet compofed, as was already intimated*, of
but few fimple materials. It is the moft pleafing oc-
cupation of the philofopher, to purfue the Proteus
nature throcugh her various and aftonithing transforma-
tions : to develope thofe intricate combinations, which
ccnceal from the eyes of common obfervers the ele-
menrtary principles of things; to anatomize matter ;
and even to explain, as far as we are able, the procefles
by which fubftances, apparently contrary to each other
in their general properties, become united, and form
new bodies differing again in their moft effential qualities
from thofe of which they are compofed.

In purfuing this really interefiing inquiry, the
plaineft and the cleareft method that prefents itfelf to
my mind, is to notice feparately each peculiar and ele-
mentary fubftance, and afterwards to examine the ef-
fects of its combinations with other bodies. In treat-

) ® Sce book I. chap. 2. of elementary {tbflances.
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4 How Ruft is generated on Iron. [Book ‘Vf..

already united with oxygen, but which have a weaker
attraction for that principle than the body which is to
be acidified. It is upon this principle that metals are
deprived of oxygen, or reduced to the metallic ftate,
by beating them in conta& with charcoal, tallow, &c.
1Ip this cafe the inflammable fubftance haviag a ftronget
gttraction for oxygen than the metal has, becomes oxy-
genated; while the metal, by being deprived of this -
principle, is reduced to the metallic ftate. Metals and
combuftible badics may alfo be oxygenated in the hu-
mid way, by fubmitting them to the action of acids.
In this process the acid furnithes the oxygen, and is
therefore decompofed. The oxygenation of minerals
in the bowels of the earth is probably chiefly effeéed
by the decompofition of water, which is a compound
- of hydrogen and oxygen. A procefs of this kind is
continually carried on before our eyes; the ruft which
iron acquires by being expoled to damp air is an oxy-
genation of that metal. Other metals, however, have
lefs atcraction for the principle of acidity, and this is
remarkably the cafe with the perfet metals, platina,
gold, and filver, which therefore do not become rufted
by cxpofurc to air.

In treating of falts, I fhall firit give an’ account of
the alkalis, next of the acids, and lattly of their com-
binations, or the neutral faits. 1 fhall defer fpeaking

.of the earthy and metallic falts till the earths and me-
tals are defcribed. :
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Cuar. Il
‘AL K A'L'I S,

Mineral fixed Alkali ; awbere found.—Vegetable fixed Alkali; boav
obtained.— Ue of the fixed Alkalis in the ArtsemUfe of Alkalis in
maktug Glafs.—~—Procefs of making Soap.—Volatile Alkali; ko
obtainzd; & compound Body.— Alkaline Air.

INERAL fixed alkah,foda or natron, is -the:
' falt which is found recorded in antient hiftory
under the name of nitre. It is faid to be found ia

Egypt in tolerably pure cryftals, and alfo in Perfia,
where it appears in a form refembling that of “hoar
froft. Even in Europe it is found in {fmall quantities
in mineral {prings, and alfo on the furface of new walls,
in the form of a damp and dewy efflorefcence. In a
compound ftate it 1s tound in abundance; it makes
kalf the weight of common falt, and is alfo occafionally
found naturally combined with other acids. The mi-
neral alkali cannot be obtained from the natve falts
containing it, without great labour and expence: what
is ufed in the arts is procured by the burning of
certain plants growing near the fea-fide. The crude
mineral alkali in commerce is called foda or barilla.

- Alkalis are either mild or cauftic : the latter is their
moft fimple ftate, as when mild. they are united with
the carbonic acid, with which they form 2 kind of neu-
tral falte. Though the carbonic acid has lefs affinity
with the alkalis than any other acid, ver 1t 1s difficule
to feparate it entirely. The ufual methed of accom-
plifthing it 15 to diffolve the mild alkali in warer, to add
to this folution fome quick-lime, and then to filtrate
the liquor, and cvaporate it in clofed veflels; the fa-

B 3 line



6 Diftinguifbing Marks of Alkalis. [Book VI,

line fubftance left after evaporation is an alkali almoft
- entirely deprived of carbonic acid. This procefs is
founded on the greater attrattion which the carbonic
acid has for quick-lime than fcr the alkalis,

The veceraBLe fixed alkali, pot-ath or kali,
agrees in feveral circumftances with the former. It
is acrid when applied to the tongue, requires as great
~ a degree of heat to melt it; and in a very ftrong heat
flies off totally in vapour. It differs from the foffil
alkali in having a much ftronger attraétion for water,
This alkali may be cryftallized, but not fo eafily as the
“foflil. Little of the vegetable alkali has been found
1n a ftate of nature, and that only as entering into the
compofition of nitre. It is obtained in confiderable
- quantities from the afhes of almoft all land vegetables,
by infufing them in water; the liquid, when ftrained
from the dregs, will then contain the falt in a ftate of
folution, and by evaporation we obtain the alkali in a
folid form. It is alfo eafily obtained from a fubftance
called tartar, which is depofited by wine. The pro-
perties and ufes of the vegetable alkali are very fi: mlar
to thofe of the mineral.

. The fixed alkalis are employed in feveral of the arts,
and particularly in that of making glafs; for though
many fubftances will fufe' the vitritiable earths, and
reduce them to a kind of glafs, the alkalis are found
the moft effeCtual and convenient.

In the foap manufattary alfo the alkalis are a prin-
cipal and eflential ingredient. Common foap is in-
deed 2 combination of fixed alkali in a cauftic ftate
with fat and oily matters. A very fine {pecies of foap .
is formed by the union of mineral alkali with olive- -
oil, or oil of fweet almonds. In the making of this
fubftance, the alkali is firft rendered cauftic by boiling
it with half its weight of quick-lime, which abftradts

3 its















Chap, 3.1 VPitriolic or Acid of Sulpbur. I

with much. more propriety calied the acid of fulphur,
as it is now found to be a combination of that inflam-
mable fubftance with oxygen. The pungent and
fuffocating fumes which are produced by the inflam-
mation of fulphur, are an acid which is imperfect from
a deficiency of oxygen; and which cannct be con-
denfed wichout the aid of water. The vitriolic acid,
can ‘never be entirely deprived of water, but admits
of the greateft concentration of all the acids, and may
be reduced to a ftate .in which its fpecific gravity is
double that of water, The denfe and fluggifh ap-
pearance of the concentrated vitriolic acid has given
rife to the improper name of oil of vitrioly under which
it paffes in the thops. -

M. Lavoifier makes a diftinétion between this acid,
as it exifts in an imperfe& and gaffeous flate, and as
it exifts in the form of a tranfparent and ponderous
liquid combined with water. 1n its furmer ftare he
calls 1t, actde fulpbureux ({ulphureous acid) 1n the latter,
acide fulphburigue (fulphuric acid). A fimilar differ-
ence of termination is employed to exprefs the dif-
ferent ftates of the nitrous acid, according as it is
imperfeétly or completely faturated with oxygen. A
difference of termination is alfo given to the combi-
nations of acids, according as they are perfectly or
imperfetly faturated with oxvgen. Thus the com-
binations of the fulphureous acid, are called fulpbites ;
thofe of the fulphuric acid, fulphats, &c.

The vitriolic acid now ufed in cominerce 1s pre-
pred in the following manner : — A quantity of {ul-
phur and falt-petre, grofsly mixed, are placed in a
veflel within a {inall room, lined with lead, and con-
taining a few inches depth of water at bottom. The
fulphur is lighted, and the room clofed. The falt-
petre ferves to maintain the combutftion, by the oxy-

| ) genous












+ Chap. 3.]. New Art of Bleaching. 15

turnfole. Lhe ancient prejudices concerning the dew
of the month of May, a feafon when the tranfpmnon
of plants is moft abundant, he conceives to have ori-
ginated in a fimilar obfervation.

Attributing, therefore, in.his own mind the: com-
mon effet of whitening linen in bleach-yards ‘to the
aftion of oxygen, he was led to imitate that proccﬁ
'bv applying leys, and the oxygenated muriatic acid
alternately, and by thefe means was enabled to make
linen, &c. permanently white, by a very quick and
cafy proccfs Oblerving further that it was the- -prac-
tice in common bleaching, to make thc linen, &c. in
the finithing, pafs through four milk, or a very weak
mixture of the vitriolic acid with water; he alfo tried
the pafling of the cloth through a very dilute folution
of the vitriolic acid, and obferved that it was confe-
quently rendered of a clearer white.

The oxygenated acid may be employed either in
the aerial form, or diluted with water; and the latter
appears to be the moft convenient mode of applying
it. The effe€t feems to refult entirely from the ac-
ton of the oxygen which the acid parts with to the
cloth, and which has a power of deftroying vegetable
colours. Perhaps the fading of dyed ftuffs on being
expofed to the action of the light and air may be ac-
counted for on the fame principles. The acid which
M. Berthollet cmploxed in bleaching he found had
parted with all 1ts fuperabundant oxygen to the cloth,
and was reduced to the ftate of the common muriatic
aid. The loap-leys feem to act in two ways; by neu-
tralizing any of the fuperfluous acid whichr mighe be
imbibed, it faves the cloth from being corroded ; and
it alfo prevents the fuffocating fumes of the oxyge-
nated acid from being offenfive or injurious. Poffibly
the dctcrgent quality of the leys may have a further
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Chap. 4.] Neytral Salts. 21

not, like the fimple falts, communicate the faline pro-
perties to other bodies. Their cryftalline form is like-
wife a circumftance which very generally diftinguifhes
the neutral from the fimple falts. The volatility of
the neutral falts is not in general fo great as that of the
fimple falts.

Neutral falts may in many cafes be decompofed-by
heat alone, but in general it is neceffary to have re-
courfe to elettive attration, or the addition of a third
fubftance. When the decompofition is effected by heat
alone, the more volatile part is forced off : but it feldom
fucceeds in this way, the ingredients commonly adhering
fo ftrongly that they rife together. It then becomes
‘neceffary to have recourfe to ele&ive attra&ion. Thus,
if from a neutral falt we with to obtain the acid pure,
we apply another acid which has a greater attraétion
for the alkali. If our objet is to obtain the alkali

feparate, we apply a {ubftance which has a ftronger
attraction for the acid®.

* I would recommend to the reader, before he proceeds further
in this part of the work, to look over again that part of the fourth
chapter of the firft book which relates to the attraltion of combi-
nation or chemical attraétion, Vol. I. p. 18 to 24.






Chap. 5.} Vitriolated Tartar. | 23

which have generally fix fides, four principal, and two
which feem accidental. Its cryftals, containing a large -
quantity of water, are liable to have it abftracted from
them by the atmofphere, when they fall to powder,
or in chemical language eflorefce. How much water
Glauber’s falt 1s capable of containing, is known by
its requiring twice its weight of water to \cryflallize.
The water fhould be added in a boiling ftate, and the
mixture boiled a little afterwards; it may be fet by
in a quiet place, and will be found cryftallized the
next day, or will fuddenly aflume that ftate on being
thaken. On cryftallizing, a quantity of Leat is per-
ceived” to be emitted by the fubftancc pafling from a
fuid to a folid ftate, and confequently loﬁng fome of
its latent heat.

Of Glauber’s falt, all that is ufed at prefent is pro-
duced by art. It 1s faid to be produced by nature in
the waters of mineral {prings, and of the fea. But
the falt found in them 1s utuaily not Glauber’s fait,
but Epfom falt, confifting of the wvitrielic acid and
magnefia. Glauber’s falt 1s obtained by uriung the
vitriolic acid with the mineral alkali of common fale,
as happens in the proccfs for obtaining the muriatic
acid. '

ViTriOLATED TARTAR Is diftinguithed from Glau-
ber’s falt, by a lefs degree of fuiibility. It requires
for its fufion the ftrongelt fire. Its cryftals are harder,
but lefs bright, and do not contain fo much water as
thofe of Glauber’s falt. Hence they are not liable
cither to fpontaneous efflorefcence, nor to watry fu-
fion, but, like cther falts, which contain little water,
attract it ftrongly. This falt decrepitates* in the

* In decrepitation the cryftals burft, and fall into powder, from
the expanfion of the water which they contain, by the hecat.  This
occafions that ciackling noife which common falt makes when

thrown into the fire,
C 4 fire.






Chap. ¢.] Mad Vitriol. 26

it does not efflorefce like Glauber’s falt, but on the
contrary ﬂxghtly attra@ls the humidity of the air. It
is very foluble in water, two parts of cold or one of -
. hot water being fufficient to hold it in folution; it
cryftallizes by cooling ; but the moft perfe&t cryftals
arc obtained by fpontaneous eyaporation. It likewife
unites with ice, which it melts, producing at the fame
time an cxceflive degree of cold- Tt does not a& on
the earths, nor on magnefia; though this.laft, according
to Bergman, feems to dccompofc it after a length of
nme

If mild fixed vegetablc alkali, that is alkali coms
btaed with the carbonic acid gas, is diftilled with am-
moniacal vitriol, a double decomptfition and combi-
pation take place. The vitriolic acid unites with
the fixed vegetable alkali, and forms vitriolated tartar.
The carbonic acid gas being at the fame time volati-
lized, together with the volatile alkali, alfo in a ftate
of gas, both unite, and form an ammoniacal falt, which °
cryftallizes in the recipient.

Ammoaoniacal vitriol feems not to exift in a flate
of nature ; nor is it ufed either in medijcine or the

#HLs,






Clep.6.] - Deflagration of Nitre. oy

or detonation takes place. We are therefore not to
¢onfider nitre itfelf as an iaflammable fubftance, but
only as affording the pabulum of fire. If we continue
to add charceal, we find that the effe&t becotnes lefs
and lefs, till it entirely ceafes. What remains in the
crucible is different from nitre, it requires more heat
to keep it fluid, and upon examining it we find ita
pure vegetable fixed alkali. The charcoal dilappears,
becaufe it is converted into carbonic acid gas by being
united with oxygen ; and the other component part of
nitrous acid, the azote, by being deprived of its oxygen,
is alfo volanlized and dlfpcrfcd

When the deflagration is performed with fulphwr
inftead of charcoal, the confequences are confiderably
different.  Like charcoal indeed, when fulphur is
added in a certain quantity, it will produce no further
deflagration; but when fulphur is ufed, the flame is
infupportable to the eye, and the appearance of in-
flammarion is greater though the noife is lefs. If
the refiduum is diffolved in water, it will readily
cryftallize, and #s found to be vitriolated tartar. The
reafon that lefs explofion 1s produced by fulphur than
charcoal is, that the former, when united with the
oxygen of the nitre, becomes fixed ; whereas charcoal
united with the fame principle is converted into gas,
and efcapes with violence. The formation of vitrio-
lated tartar is owing to the produttion of vitriolic acid
f:o.n the fulphur and the oxygen, which combines with
the fixed vegerable alkali.

The detonation of nitre is a nice teft of the inflam-
msbility of bodies, as there are many which are found
to have this property when added to nitre in a f{tate
of ﬁ,ﬁon,whxch exhibit no figns of it on ordinary occa-
fions.

Niwe exifts in large quantities in nature, and is

conunually
























Chap. 7.] Salt Works. ' 37

taken up near Harwich. From other obfervations
alfo it has appeared, that water from near Teneriff
conggiaed about one thirty-fecond of falt, and that fome
from Saint Jago contained fully one-fourth. Further

. experin:cnts are needed to afcertain the faltnefs of the
fea in different latitudes with precifion.

The falt commonly ufed for culinary purpofes, and
known by the name of bay-falt, is obtained from the
water of the fea by evaporation. This evaporation is
in fome places performed by the heat of the fun, the
water being let into fhallow trenches, in order to ex-
pofe as large a furface as poffible. This method is
prattifed in the fouthern provinces of France, and on.
a very large {cale near Aveiro in Portugal. In the
northern provinces, where the heat of the fun is not
fufficiently great, artificial fires are employed. In
fome falt-works thefe two methods are united ; and in
England, and countries where falt rock is plentiful,
that fubftance is diflolved in falt water, and then eva-

porated ®*, In very cold countrigs another method is
employed

* < A great quantity of rock falt is ufed at Northwich, in order
to ftrengthen their brine fprings, and a much greater quantity is
fent coaftwife to Liverpool, and other places, where it is ufed
cither for ftrengthening brine {prings or fea-water ; much of this
rock falt was formerly exported to Holland, and it is fill fent
to Ireland for the fame purpofe. Rock falt, and the white falt
which is at Northwich, chiefly made from rock fals, is exported free
from the falt duty ; and I was informed, that the quantity, which
is annually exported from Northwich, is fo great, that if it paid
the duty, it would bring in to government, a fum not much fhort
of four hundred thoufands pounds a year. ¢ According to the beft
acounts I have been able to procure, the grofs duty on falt made
in South Britain, amounts annually to feven bundred thoufand
pounds (a).’” ‘The duty on falt made at Northwich is about
| feventy

(¢) Camp. Sur. of Brit. Vol. II. p. 36
D3






Chap. 7.]  from Brine ix cold Countries. 39.

forms fo thin a ftratum, that the cold of the atmofphere
adts powerfully in congealing it, As the frozen part
confifts

Newmann agrees with Spielmann (f); Eller fays, that 7 ounces
of foffile fult may be diflolved in 16 ounces of water (g) 3
laitly, Hoffmann affures uws, that 36 ounces of water will nog
diffvive above 6 ounces of common falt (5). I have tried this
matter with diftilled and with common water, and in various de-
grees of heat, and cannot bat be of opinion, that Hoffmann’s ex-
periment approaches neareft to the truth; I never could diffolve
quite 6 ounces of rock falt in 16 ounces of water, It is not wholly
improbable, that different forts of rock falt may differ fomewhat
with refpe& to their folubility in water,

«If it he admitted, that 16 ounces of water can diffolve 6 ounces
of falt and no more, then we may be certain, that no brine {pring,
in any part of the world, can yield 6 ounces of falt from a pint of.
the brine. For brine {prings are, ordinarily, nothing but water in
which foflile falt has been diffolved ; but a pint f the ftrongefd.
brire cannot contain fo much falt as is contained in a pint of water,
which has been faturated with 6 ounces of falt; for a pint of water,
in which 6 ounces of falt have been diffolved, is increafed a little
in bulk, it will do more than fill a pint meafure, and the falt left
i the furplus will fhew, how much the falt, contained in a pint of.
the firongeft brine, falls fhort of 6 ounces, Or, we may confider
tae matter in the following manner, which will, perhaps, be more
intelligible; 16 ounces of water, impregnated with 6 ounces of:

{alt, conftitute a faturated brine, weighing 22 ounces; if thereforg
we would know how much falt is contained in 16 ounces of fuch
brine, by the rule of proportion we may argue, that if 22 ounges
of brine contain 6 ounces of falt, 16 ounces of brine will contain
4% ounces of falt. Hence we may infer, that the ftrongeft brine
fprings will not yield mugh above one quarter of their weight of
ale ().

¢ Dr.

(/) Newmann’s Chem. by Lewis, p. 256,

(¢) Obf. Phy. Chem. L. 1i. Ob, xvi.

(6) Ber. Mem. 1750.

() Severa] pits at Northwith, and at Barton in Lanca-
fhire, contain no lefs than fix ounces of falt upon fixteen of brine,
which is as large a proportion of falt as' water will diffolve. Newvm,
Cbem, po 213, Lewis’s notew=The authos hege is fallen, probably,

R4 ing







Chap. 7.1 . . Sal Ammemiac. 41

Pure clay has very licle ation on marlne fale.
Ponderous earth decompofes it, but lime and magnefia
- produce no effet. Common falt is ufed to vitrify the
furface of fome kinds of pottery. This is done by
throwing a certain quantity of it into the furnace, where
it is volatilized, and applies itfelf to the furface of the
pottery. This 1s the kind of glazing ufed in the
making of white Englith poxtery. Common falt is
alfo ufed in making glafs, to render the glafs whiter
and clearer. It is alfo employed as a flux to facilitate
the precipitation of metals from the f¢oriz, and to
prevent their calcination from the conta&t of the at-
mofphere.
3d. Common SaL Ammoniac is the muriat of
ammoniac of the French chemifts, and conlfifts of the
muriatic acid united to the volatile alkali. This falt
1s converted into vapour before it melts, but may be
brought into fufion by being combined with other
fubftances, or even uncombined, if properly confined.
When thrown into the fire, it increafes the flame, and
tinges it with a blue colour, efpecially the lame of
sharcoal. When the air is very moift, this falt deli-
quefces. It is very remarkable for producing a great
degree of cold when mixed with wager.

in order to obtain one ton of falt, and yet gain as much clear profit
as thole do, who, in counties lefs favourably fituated for fuel, boil
down the ftrongeft brine. '

¢ The advantage refulting fiom ftrengthening weak brine or
fea water, by means of rock falt, is very obvious. Suppofe thag
the fea water at Liverpool, where large quantities of rock fult
wre refined, would yield one tcn of falt from fortv-eight tons
of water, then muft a quantity of fuel {ufficient to evaporare forty-
feven tons of water be ufed in order to obtain one ton ot falt,
But if as much rock falt be put into the forty-eigh* -on of fea
.water, as can be diflolved in it, then will the fea waier reiemble
a2 brine fully faturated, each fixteen tons of which will give four
tons of falt, and the whole quantity yielded by the evaporation of
fo:iy-{even tons of water, will be twelve tons of falt.’

Watfon’s Chem. EJ. vol. 1. p. an.
| - W






Chap. 7.}  Propetties of Sul Awmonias. 43
Holland. This kind is made in the Eaft Indies,
¢ Sal ammoniac is, however, now made in large
quantitics in Briraip. The. volatile alkali is obtained
in ap impure liquid ftate from foot, or bones, or any
other fubftance which affordsit-; to this the vitniolie
acid is added, and the vitriolic ammoniac thus. pro-.
duced is decompofed by common falt, by a double
affinity, or cletive attraltion ; the vitriolic acid com-
bining with' the mipera] alkali, and the maring acid-
with. the volatle alkali. The liquor therefore contains:
Glauber’s falt and fal ammoniac, which. are feparated
by cryftallization ; and the fal ammoniac is fublimed
into cakes for, fale. L.ord Dundonald extralts volaule
- palkalj from pit-caal ; but whether, it can be afforded
cheaper for the general purpofes of commgrce, than
that of the above procefs, is not, I believe, yet afcers
tained.*’

The tafte of fal ammoniac is penetrating, acrid,
and urinous. The form of its cryftals is a hexahedral
pyramid. Cubical cryftals are fometimes, though
rarcly, formed in the middle of the concave and
hollow parts of the loaves which are praduced by fub-
Jimation.

This falt poffefles a fingular property, namely a kind
of du@ility, fo that it rebounds under the hammer, and
may be bended ; a circumitance which rcndcrs it dif-
ficult to pulvcnfc it.

Sa] ammoniac is not decompofed by clay, and by
magnefia very imperfetly. Lime, and likewife pon-
derous carth, feparate the volatile alkali, even without
the ailiftance of heat. If fal ammoniac 1s triturated
with quick-lime, the ftrong fmell of alkaline gas i

immediately perceived,

¢ Fouwrcrpy’s Chemiftry. Note of the Tranflator,
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earth, or lime, is foluble in a fmall proportion in water,
with which it contratts great heat. It is infofible with-
out addition. It attralls the carbonic acid from the
fixed alkalies, and by itfelf becoming mild renders
them cauftic. Its fpeafic gravity is 2,723.

Magnefia does not burn into a cauftic fubftance like
quick-lime, though it is deprived of its carbonic acid
by the application of heat. {t is foluble in feveral
acids, and forms with the vitriolic the fal catharticus
amarus, or Epfom falt. When mixed with water, it
fhews a very fmall degree of heat, but without any
effervefcence. It requires 7,692 times its weight of
water for its folution. It is not precipitated from
other acrds by the vitriolic, as calcareous carth is, Its
{pecific grav:ty is 2,165,

Barytes is by far the moft ponderous of the carths,
from which circumftance it derives its name,

With vitriolic acid it forms the ponderous fpar,
which 1s infoluble in water; and its combinations wich
the nitrous and muriatic acids are alfo not very folu-
ble, but with the acetous acid (or vinegar) it becomes
deliquefcent. Combined with carbonic acid, it is fo-
luble in 1550 times its weight of water, when pure in
goo times. The fpecimens of barytes naturally com-
bined with carbonic acid are rare; it is more com-
monly found united with the vitriolic acid. From
this the earth may be feparated by the following pro-
cefs : Pound the ponderous fpar, and mix it with twice
its weight of fixed alkali; expofe this mixture to a
firong red heat for about two hours. The acid quits
the earth to unite with the alkali, forming a neutral
filt, which may be wathed away. The earth remains
combined with carbonic acid, which may be difpelled
by heat. The fpecific gravity of this egrth, when
Purc: 1s 3773~
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contains. Stone-marle differs from clay-marle only
in being much harder; but it differs from ordmary
ftone by breaking to pieces when expofed to the air.

It has been fuppofcd by fome refpetable writers,
that all thefe {pecies of calcareous earth derive their
origin from fhells. .Some marbles are evidently
formed of fhells, and thofe of Derbyfhire exhibit this
appearance in a remarkable manner. Coral is univer-
fally allowed to be the work of fmall animals of the
polypus kind. The ftrata of limeftone being alfo
found fo frequently united with fhells and other marine
{ubftances, has induced the philofophers to whom I
allude to believe, that the ftone itfelf is altogether comw
pofed of thells, which at firft mouldered into pafte, and -
were afterwards prefled and concreted together. In
one of the quarries of Italy, the bones of fmall fithes
are found ; and fome rocks in the midland counties of
England are almoft wholly compofed of the kind of
fhells called emtrochi. The ammals which produce
the coral are here feldom to be found ; but in other
parts, as in Jamaica, the bottom of the fea is entirely
covered over wich coral, and harbours are fometimies
ftopped up with it. Sir Hans Slcane mentions a
Spanifh plate-fhip, which was wrecked, and remained
at the bottom of the {ca twenty-five years, being then
fithed .for, the treafure, as well as the timber, &c.
were covered with coraline concretions. Hence, this
conftant growth at the bottoin of the fea may in time
produce beds and ftrata of this kind of earth, which,
according to circumftances, may bg converted .nto
marle, limeflone, marble, &c. Calcareous earths,
united with carbonic acid, may be known under all
‘{Qrms, by efterveicence with the mineral acids.

- 6. If vitriolic acid is poured on chalk, the carbonic
acid is expelled, while the vitrioli¢ unites: with the

I 4 calcareous
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feous fpar is of 2 platey texture. Gypfeous fpar varies
in compactaefs and tranfparency, is fometimes white,
fometimes reddith, and is mixed with a greater or
lefs quantity of other matter: fometimes we meet with
it in cryftals. The ores of metals are often found in
this fpar.

Sixthly, gypfum is often met with in waters of
fpnngs n a diffolved ftate ; for we find by experiment,
that it is foluble in water, though but in fmall quan-
tity., When the water is evaporated, it is depofited
i cryftals very fmall, and which appear like a white
powder ; but by the microfcope are found to be ob-
long regular concretions.

Margraff firft fhewed that all thefe fpecies were
compofed of calcareous earth and vitriolic acid. He
took a quantity of gypfeous earth 1n a fubtile powder,
and boiled it for fome time in a folution of fixed vege-
table alkali ; and upon examination, he found the cal-
careous earth at the bottom in an uncombined ftate,
and in the folution a vitriolated tartar. He alfo com-
pofed an artificial gypfum of calcareous earth and the
vitriolic acid, which had all the properties of a natural
gypfum. From knowing the compofition of thefe
fubftances, we may fufficiently underftand their pro-
perties, particularly that of being converted by a mo-
derate heat into plaifter of Paris. If the purer kinds
are reduced to fine powder, and put into an iron veffel,
by the time the veffel is heated the powder ‘grows
light, and 1s thrown into motion like a boiling fluid.
There are alfo a variety of other earthy powders, which
when moift give the fame appearance; for the vapour
rifing up, makes its way through the powder, keeps
it afloat, and agitates it like a liquid in a boiling ftate.
This appearance continyes till moft of the water is
¢vaporated, After this the powder becomes heavy,

and
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the moft phofphorefcent, but none of them exhibit this
quality except when well warmed.  They are fcarcely
harder than common calcareous fpars, and therefore do
not ftrike fire with fteel. They do not meit by them-
felves ; but very much promote the fufion of other
ftones, particularly the calcareous. They do not ef-
fervefce with ‘acids, either before or after being fub-
mitted to the action of fire.

Mr. Whitehurft explains in the following manner
the formation of fparry and ftaladitical produtions.
When water impregnated with the {parry acid proceeds
flowly through different ftrata of earths and minerals,
it becomes charged with a variety of thefc fubftances
" in folution ; and as it exudes gradually on the furface
of caverns and fiffures, the aqueous particles evaporate,
and the fparry matter cryftallizes in various forms,
including in its own fubftance the heterogeneous mat-
ters with which it 1s charged.

If the quantity of water thus impregnated, which
exudes through the pores of the earth or ftone, is not
more - than will eafily evaporate in the ordinary heat
of the atmofphere, a fparry cruft is formed. If the
quantity of water exuded exceeds the quantity evapo-
rated, ftalatites are produced in one inftance, and tubes
In another.

If a drop of water hangs from the roof, almoft
dropping, the aqueous particles evaporate from the
furface fooner than from its interior parts. A cryftal-
Iization therefore takes place on the furface, while the
center remains fluid : the water thus detained is con-
tnually increafing, and the tube gradually extends
downwards, By this procefs, tubes are frequently
formed of two feet in length, and one tenth of an
inch in diameter. The avppearance of caverns orna-
mented with thefe fplendid produtions exceeds that

of






Chap. to.] Calcareous Tungfiein. 6t

9. Calcareous earth is found faturated with what was
thought a particular acid, which has been called the
tungftenic

fented a kind of petrified grove ; fome wkite, fome green ; and all
receding in due perfpeétive. They ftruck us with the more
amazement, as wé knew them to be mere produtions of nature,
who, hithertd in folitnde, had, in her playful moments, drefled the
fcene, as if for her ewn amulement,
¢ But we had as yet feen but a few of the wonders of the place;
and we were introduced only inta the portico of this amazing
temple. In one corner of this half illuminated recefs, there ap-
peared in opening of about three feet wide, which feemced to lead
to 1 place torally dark, and that one of the natives affured us con-
teired othing more than a refervoir of water. Upon this we
tried, by throwing down fome ftones, which rumbiing along tbe
fides of the defcent for fome time, the found feemed at laft quathed
1o a bed of water. In order, however, to be more certain, we fent
in 2 Levantine mariner, who by the promife of a good reward,
with a flambeaux in his hand, ventured into this narrow aperture.
After continuing within it for about a quarter of an hour, he re-
turned, bringing fome beautiful pieces of white fpar in his hand,
which art could neither imitate nor equal. Upon being informed
by him that the place was full of thele beautiful incruftations, I
ventured in once more with him, for about fifty paces, anxioufly
and cautioufly defcending by a fteep and dangerous way. Find-
ing, however, that we came to a precipice which led intoa fpa-
cious amphitheatre, if I may fo call it, fLiil decper than any other
part, we returned, and being provided with a Jadder, flambeaux,
and other things to cxpedite our defcent, our whole company, man
by man, ventured into the fame opening, and defcending one after
another, we at laft faw ourfelves all together in the moft magnificent
part of the cavetn.
¢ Our candles being now all lighted up, and the whole place
completely illuminated, never could the eye be prefented with a
mote glittering, or a more magnificent fcene. The roof all hung
with folid icicles, tranfparent as glafs, yet folid as marble. The
eye could fcarce reach the lofty and noble ceiling ; the fides were
regularly formed with fpars; and the whole prefented the idea of
a magnificent theatre, illuminated with an immenfe profufion of
lights. The floor confifted of folid marble ; and in feveral places,
maguificent columns, thrones, altars, and other objeéts appeared,
as
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calx of copper, it is denominated Armenian ftone.
Gypfeous carth combined with calx of copper, is
called turquoife and malachites. The pureft malachice,
according to Kirwan, contains feventy-five parts of
copper and twenty five of aerial or carbonic acid;
calcareous earth is therefore not an eflential ingre-
dient. It is of a green colour, and is fometimes cut
and polifhed as 2 gem.












Chaps 11.3 Aot 6y
names of daze; glimmer, or glift; Talk differs from

other micas in its lamine or filaments being much
tenderer and more brittle, but both' haVc the metalli¢

Tuftre. *

§. The aspestes, or amianthus, is a foflil agree-
ing with talk in havmg a regular flructure, in being
ﬂcxlblc, but differing in being compofed of fibres
inftead of plates. When long expofed to air, it dif-
folves into a fort of downy'matter, which has fome
degree of toughnefs, but the fibres cannot be unra-
velled. Cloth and paper have been made of this fub-
ftance, which refift the fire. Afbeftos, however,
though unaffailable by common fires, has {fubmitted to
the power of ftrong burning mirrors, and has under-
pone vitrification. The ancients are faid to have ma-
nufatured cloths of this foffil; in which they wrapped
their dead when they burned them, that the afhes
might be preferved. Several moderns have fucceeded
in making this cloth; the chief contrivances which
are neceflary are to mix the mineral fibres with a large
proportion of flax, ahd to ufe oil freely; thefe matters
are afterwards confumed by expofing the cloth to
ared heat. Although the cloth of afbeftos when foiled
is reftored to its whitenefs by burning, yet it does lofe
fome part of its weight, as has been afcertained by ac-
curate experiments. ‘The varieties of this curious
genus of foffils are mountdin leather or cork; moun-
tain flax, to which the name of amianthus is particu-
krly applied; common or unripe afbeftos, and moun-
tan wood. Thefe fubftances all.confift nearly of the
fame component parts, and differ chiefly in colour,
folidity, or in the form and diretion of their fibres.
Some fpecimens of the amianthus are fo light as to

float in water. When the fibres are pa:allcl it is
F 3 called
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Cuapr. XIL
PONDEROUS EARTHS. _

qutﬂ‘ a fcarct Mmeral ﬁtmd mn 1o State: —-Cnﬂatu;n o Potgw
. derous Spar.—Cawk.—Liver Stone.

ARYTES is found in two ftates, combined eicher
with the carbonic or vitriolic acids. 1ft. When

~united with the former acid, it refembles alum, but

1s hard and ftriated, as if compofed of radiating fibres
coming from a center. This mineral has only been
found native in a lead mine at Anglezark in Lanca-
fhire. It 1s fometimes of a greenith colour; fome-
umes jagged, when 1t is called c¢riffatum, from its re-
femblance to a cock’s comb. Thefe prominences are
found accreted to balls of the fame fubftance. Later
inveftigations have however claffed this as a fulphat of
Barytes. .

2. Ponderous earth is more frequently united with
vitriolic acid, and in this ftate it is found in all the
Derbyfhire and Cumberland lead mines, and in feveral
coal pits througheut England.  Thefe ftones are
found of various appearances, pale yellow, blackifh,
with coarfe fcales, or with fine fparkling fcales. They
are either tranfparent or opake. The tranfparent
PONDEROUS SPAR S ufually in the form of a fix-fided
very flat prifin, ending in a four-fided pyramid; but,
lke all other cryftals, lxablc to be varied by the cir-
amftances attending their formation. The opake
fpecimens, called cawk by the miners, are of a white,
grey, or fawn-colour ; frequently of no regular figure,
but often in the peculiar figure of a number of fmall

F 3 . convex



79 Liver-flone, {Book VI,

convex lenfes united together. ‘Thefe varieties are
all remarkably heavy, in general exceeding four times
the weight of water, and by this circumftance the pre-
fence of barytes may commonly be difcovered. The
ftones compofed of vitriolic acid and barytes may be
known by their fmelling like liver of fulphur when
rubbed. From this property they are called Zspis be-
paticus, and Jeberfein (liver-ftone) by the Germans.
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Cnrar. XIIL

ARGILLACEOUS EARTHS.

Gexeral Account of Clays or Argils.—Alum ; its Compofition.—Na-
taral Hiflory of Alum.<~ARion of this Subfance sn other Bodies.m
Ufes of Aluwm in the Arts—Lac Lung.—~Porcelain Clay,——Manner
of making different Kinds of Pottery.—Stone Ware.—Yellow, or
Qaeen’s Ware.—~—~China.—Lithomarga.~—Terra Lemnia.—Bolt.—

Zeolite.~Lapis Laguli T ripoli,m=Brick Clay.—=Slate.

H E argil, or earth of clay, is one of thofe fub-

ftances which abound moft in nature. There
are immenfe ftrata of clays, and they make a part of
every rich foil. The idea commonly entertained of
clay, is that of a natural fubftance, the pureft kinds of
wnich are firm, and have a fort of fatnefs or unétuofity,
and which by being rubbed by the finger receive a
polith.. When dry, they imbibe moilture, fo that
when applied to the tongue it adheres to them. From
their attraction for water, they are always found moift
ina natural ftate. if more water is added, they form
2 ductile pafte, which, when thoroughly burnt and
dried, becomes hard, ftony, and impenetrable to water.
On the regular contrattion which clay undergoes from
the application. of different degrees of heat, depends
the conftruction of a thermometer for meafuring in-
tnfe degrees of heat, and invented by Mr. Wedg-
wood *,

As clays when wrought together become impene-
trable to water, they are made ufe of to retain water
In ponds, &c. This is the reafon that when cattle are
dlowed to tread a clayey foil in wet weather, the

# See vol. 1. p. 113,
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Chap. 13.] Procefs in making Roch Alum. 24

down into a powder, emit fulphureous fumes, and
fometimes take fire. Some do not undergo this change'
merely from expofure to the air, but muft be firft
burnt and wathed, and then expofed to the air a good
while before alum can be obtained, After they have
been crumbled down 1n this manner, they are fteeped
in water; an alkali is then added, and the alum cryf-
tallizes and fubfides.

Thefe ores are evidently natural mixeures of clay
and fulphur. By expofure to air, according to the
old fyftem of chemiftry, it was fuppofed that the clay
atted on the fulphur in fuch & manner as to make it
part. with its phlogifton, whence they explained the
produétion of heat. This fact, however, is now much
better explained, according to the new {yftem, by fup-
pofing that the oxygenous gas of the atmofphere is
decompofed ; and while the oxygen is abforbed by the
fulphur (with which it forms vitriolic acid) the heat is
fet at liberty, and becomes fenfible. |

After a proper quantity of alkali has been added
to the folution, it is cryftallized in the common man-
ner, that is by evaporation. The cryftals are at firft
tolerably diftin¢t, but of no confiderable fize. A
great quantity of them being heaped together until
they undergo a watery fufion, they unite into a malfs,
which i1s called roch alum, and in this form it 1s ex-
pofed to fale.

That accurate and attentive obferver, Bifhop Wat-
fon, in his Chemical Eflays, relates, that being one day
engaged, in evaporating fomething or other from a
faucer made of Staffordfhire yellow ware, he was
furprifed to fe¢ a white fubftance bubbling through a
crack in the faucer; upon tafting it, he found it to be
a falt, and, upon further examination, difcovered that
it was a pcrfc& alum, The fire, he obferves, was a

very
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and, this effe@ is not only produced by the fixed and
volatile alkalies, but by magnefia and calcareous earth,
Alum is often obtained from the liquor of the compound
of iron and vitriolic acid. \

The earth of alum will combine in excefs to the falt
when already formed. M. Beaumé boiled a folution
, of alum with the earth precipitated from another por-
tion of alum, by means of fixed alkali; the earth was
diffolved with effervefcence, the filtrated folution had
no longer the tafte of alum, but that of a hard water,
did not- redden the tincture of turnfole, but converted
{yrup of violets to a green. By fpontaneous evapo-
ration it afforded cryftals, fcaly and foft to the touch
like mica; M. Beaumé compares them to fclenite. -
It is not eafy to compofe alum by adding vitriolic
acid to this faturated falt, the mixture becoining acid,
but not ftyptic. However, after {pontaneous eva-
poration for three months, the folution afforded cryf-
tals of alum mixed with fome micaceous fcales,
fimilar to thofe afforded by alum faturated with its
earth.

Alum, heated with combuftible matters, forms a
fubftance which takes fire on expofure to air, and is
called the pyrophorus of Homberg. This chemift,
who publifhed an account of the pyrophorus, in the
year 5711, made experiments on human ¢xcrement,
for the purpofe of obtaining a colourlefs oil poflefling
the property of fixing mercury into fine filver: the
inquiry produced many difcoveries; the refidue of
this animal {ubftance, diftilled with alum, took fire on
expofure to the air. Homberg repeated this experi-
ment a number of times, and always with fuccefs.
Lemery the younger, in the years 1714 and 1713,

publithed two memoirs, in which he affirms, that
Pyrophorus may be made with a great number of
vegetable
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and contains a very fmall proportion of calcareous
carth, and fometimes of gypfum. It is generally
found in fmall cakes of the hardnefs of chaix, ke
which it marks wnite. Its colour i¢ fnow white, and
when examinad by the microfcope it is found to con-
fitt of {fmall tranfparent cryltals. It effervefces with
acids, _

1I. PorRCELAIN cLAY, argilla apyra, the ksolin of
the Chinefe. This is very refrattory, and is with
great difficulty brought into perfect fufion. After it
has been fubmitted to the a&tion of heat, it is of a folid-
texture, and is fo hard as to firike fire with fteel. It
is found of an excellent quality in” Japan, and likewife
in different parts »f F.uroc. In Sweden it is met with
in coal-pits, betwien the ftrata of coal. Common
pipe-clay belongs to this divifion, and differs from
porcelain clay only in being lefs pure, which prevents
its burning to a gocd colour.

The eflfential ingredient in all kinds of pottery is
clay or argillaceous earth, becaufe thefe earths are ca-
pable of being kneaded, and cafily receiving any form,
and of acquiring much {olidity and hardnefs by ex-
pofure to tire. Pottery is, in general, covered with a
glzing, or is made to undergo a vitrification at the
furface, without which™ it would be pervious to fluids.
Ordinary pottery is glazed with glafs of lead mixed with
metallic calces, or with {ufible metallic earths. A
fine kind of pottery is made of white clays, or fuch as
whiten in the fire; the furface of which is vitrified by
throwing into the furnace, when the ware is fufficiently
baked, fome common falt and faltpetre. The Eng-
lith ftone ware is compofed of tobacco-pipe-clay and
ground flints.  The ule of the flines 1s to give ftrength
t the ware, fo that it may preferve its form during

the
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wards expofed a fecond time to the fire, by which
means the glaze it has imbibed is melted, and a thin
glafly coat is formed upon its furface, which is more
or lefs yellow, according as a greater or lefs propor-
fion of lead has been ufed.
Porcelain, or china, is a femivitrificd earthen
ware of an intermiediate nature between common
wares and glafs. The firlt fpecimens of this beau-
tiful manufa&ure came from China and Japan. Chia
nefe porcelain is faid to be compofed of two ingre-
dients, one of which is a hard ftone or rock called
petuntfe, which they carefully grind to a very fine
powder ; and the other, called by them kaclin, is
a white earthy fubftance, which they mix intimately
With the ground petuntfe. Reaumur examined both
thefe matters; and having expofed them feparately
';o a violent fire, he difcovcrcd that the petuntfe
had fufed without addition, but that the kaolin had
“given no fign of fufibility ; from which it appeared °
that the former was of a flinty nature, and the latter
argillaceous. He afterwards mixed thefe matters, and
formed cakes of them, which, by being baked, were
converted into porcelain fimilar to that of China.
Macquer thinks that the firft European porcelains
were made in Saxony and 1n France; and afterwards in
_England, Germany, and ltaly. Manufatories have
fince been eftablithed in almoft all the countries of

Europe, in many of which porcelain is made very little
if at all inferior to the Chinefe.

II. Lithomarga, or sToNE-MARROW, when dry,
fecls as flippery as foap, but is not wholly diffufible in
water. When mixed with water, it falls in pieces,
fo as to affume the appearance of curds. In the fire
it melts into a frothy flag. In the mafs it breaks into

Vor, I, G irregulac
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V. Znor.rrz is in general of a cryﬁallmc form, com-
pofcd of 1mpcrfc& pyramids turned towards a com-
mon center. ‘Their form is fometimes globular, but
feldom prifmatic.. The lapis lazuli belongs to the
' zeolites. Thefe foffils are harder than ﬂuors, but may
be fcratched by fteel. The filiceous earth predomi-
nates much in them. The lapis lazuli contains filver
and iron, which gives the blue colour. Zeolite melts
per fe with ebullition into a white frothy flag, which in
the moment of fufion affords a phofphoric light. The
lapis lazuli firft becomes brown when melted, and then
" produces a-clear glafs with blue, clouds. By fcorifi-

cation with Jead, one hundred weight of it has afforded
two ounces of' filver.

VI. TripoL1 feems to be of a volcanic or igin. It
is an earth confifting of very fine particles, and is
known by its quallty of rubbing or wearing hard bo-
dics, which gives them a poh(h Other ﬁne clays,
however, have the fame property when a little burnt.
The tripoli grows fomewhat harder in the fire, and is
fufed with great difficulty. When crude it imbibes
water, .but is not foluble in it. It taftes like chalk,
and is rongh or fandy between the tecth, though no
fand can be feparated from it.  That which has been
Juit deferibed is of a ycllow colour, znd is fold by
druggifts. This kind of tripoli has been lately dif-
covered in Scotland. Another varicty, called the
rotten-{tone, is found in Derbyfhire. It 1sin common
ule in England for all forts of finer grinding and po-
lihing, and is alfo fometimes ufed by lapidarics for cut-
ting of ftones.

VII. Common or Brick craY.is found of various
colours, as red, pale red, grey, and blue. It acquires
G2 2 Ted
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Cuae XIV.

SILICEOUS EARTHS.:

Gextral Arrangement of Flinty Subffances.mmGems.emDiamond.—=Ruby.
a—Sappbirey— Topaz. — Emerald — Hyacingh.eAmethyfl.—~= Garnet,
w=Tourmalin.~—Qpal.—Compofition and Preperties of precious Stones,
w—Quartz.~—Rock CryflalsemPebbles.amFlints.—Lapis Nephriticus.
wCat’s - Eyg.—Hydrophanes.—Explanation of the Phenomena of the
Hydropbanous Stone.—Moon-Stone.— Chalcedony.—v Onyx.—=Carne-
Jien = Sardonyx e Agatt=- Common Flint.==Chertom Sand and
Gravel.— Fafper.— Feldt Spar.—— L:brador Stone.— Schirl and
Fhetfione.— Art of making Glafs.— Prince Rupert’s Drop asd
Philofopbical Phial.—~Curious Pbensmesnony

HE filiceous earths are chiefly diftinguithed by

their hardnefs, by which they ftrike fire with
fteel, and their property of forming good glafs with
gkali. They may be divided into, 1, Gems, or
precious ftones; 2, %artz; 3, Flints; 4, Jafpers;
5, Feldt fpars,

I. GEms.—The diamond is the hardeft of all bo-
dies, and the moft valuable of all the gems; it is
however not an earthy but an inflammable fubftance,
and therefore will be fully treated of under that head *.
Itis mentioned on the prefent occafion only, that the
catalogue of gems may. not appear incomplete.

2. The ruby has been confounded with the dia-
mond, on account of its hardnefs and luftre, but fome
lite experiments fhew that it is effentially different,

According to Cronftadt, there are four principal kinds
of rubies : =1, The 1uby of a deep colour inclining tq

¢ Sce Chap. 44,
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Chap. 14.] General Praperties of Gemsa 3s

tenfe fire; yet we know that the ruby has heen fof-
tened in the focus of a burning mirror *.

Thefe ftones all affume different forms of cryfalli
zation, and as this affe@ts the arrangement of their
minute parts, it doubtlcfs is not without effcct on thexr
cxternal appearance. Their value depends on_ thei
hardnefs and tranfparency. The degrees of hardneé
are—1, diamond; 2, ruby; 3, fapphxtc, 4, topgz;
§, hyacinth ; 6, emerald.

The garnet differs from all the above, in the fi-
liceous earth being more prevalent than the argilla-
ceous. \

II. Qauvrtz has lefs tranfparency and bardnefs
than the precious ftones. The frafture of quartzofe
fones is vitreous, or like glafs, and they ftrike fire
with fteel.  Fleat caufes them to lofe their hardnefs
and tranfparency, and reduces them to a white opake
eath, They are generally cracked thioughout, and
break irregulariy, and into fharp fragments. Melted
with alkali they give a more folid and fixed glafs than
any others of the filiceous order. When there 1s no
interruption to their natural accretion, their fubftance
always cryftallizes into hexagonal prifms, pointed at
one or both ends. Thefe occur in clefts, fiflures, and
fmall veins in rocks. Quartzofe ftones very often
gontain metais.

No very remarkable ftones belong to this genus.
The varieties are Fat quartz, which 1s very g:loﬁ'y ; 1t
5 either coleurlefs, or is tinged with white, blue, or
violet. Dry quartz, tranfparunt, white, or pale green,
Sparry quartz, pale yellow, or pale blue. Cryftal-

lized quartz is either opake or tranfparent : the tranfpas

* Clemical Effaye, DI 1§
reng
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colour, are the vulgar lapis nephriticus; which name
they have obtained, from a fuppofed property of cur-
ing nephritic pains, when applied externaliy to the
loins. Their femipellucid appearance, hardnefs, and
{pecific gravity, are characters by which the lapis neph-
riticus may be diftinguifhed from other ftones.

2. The cat’s eye is a very fcarce ftone. It is
opeke, and reflefts green and yellow rays, in a man-
per fomewhat fimilar to the eye of the animal from
which its name is derived. It is found in Siberia.

3. The hydrophanes, or oculus mundi. The cha-
rater which diftinguifhes this from all other ftones is
its property of becoming tranfparent in confequence
of being immerfed in water. This happens from its
imbibing that fluid, as it becomes again Op.l‘{(. by being
dried.

This circumftance may be illuftrated bv a compari-
fon with fome other natural phenomena. The appear-
ance of clouds ferves to fhew that particles of water,

copioufly mixed with thofe of air, prevent the tranf-
mifion of light, and render the mafs more or lefs
opake, althouzh the particies of cach, feparately taken,
are pellucid. The caufe of this is to be fought for in
the diference of the refra&ing power; for, bv mieans
of that, the rays are turned from their ongmal courfe
at every particle, a circumftance which is very inju-
nous to tranfparency. A common expenmcnt will
fill more clearly elucidate this point. The moft
tranfparent glafs, when reduced to powder, becomes
opake, becaufe the air which now occupies the inter-
flices reflects the light much more copioufly than the
particles of glafs.  But upon pouring on water, which
difplaces the air, and which difiers Ifs from the glafs
i'l its refracting power, a certain degree of tranfpa-
iy is reftor ed. On this principle d=pends the na-
' e


















Chap. 14.]  Prince Rupert’s Drop, . g7

metals to this ufe will be mentioned when treatmg of
them.

T here are two toys made of unannealed glafs, whnch
though commonly ufed for the amufement of children,
exhibit phenoniena which juftly intereft the curiofity
of the philofopher. When a drop of melted glafs is
fuffcred to fall into water, it affumes an oval form,
with a tail or neck refembling the retort of a chemift.
This is called Prince Rupert’s drop, and pofiefies the
fingular property, that if the fmalleft portion is broken
off, the whole drop flies into powder with a kind of
explofion, and a confiderable fhock is communicated
to the hand that grafps it®*. The other is called the
philofophical phial, which is a fmall cylindrical veffel
of glafs, open at the upper end, and rounded at the
botom. It is generally made of glafs fo thick that it
will bear a fmart blow againft a hard body without
breaking, but if a fmall pebble or piece of flint is let
fll into it, it immediately cracks and flies in pieces.
This veffel is formed upon fimilar principles with
Prince Rupert’s drop, it confifts of glafs fuddenly
Cooled, and, I fufpet, by immerfion in water.

Various explanations have been offered of thefe
fi®ts, The moft generally received is founded on
the afumption that the dimenfions of bodies which
are fuddenly cooled remain larger than if the cooling
had been more gradual. The dimenfions, therefore,
of the fmooth external furface of thefe glafles, which
are fuddenly cooled, are fuppofed to be larger than
Badapted to the accurate envelopement of the internal

* Honour is like that glafly bubble,
That gives philofophers fuch trouble ;
The one part crack’d, the whole will fly,
And wits are crack’d to find out why.
Hupisras:

‘,OL- 1[0 H Part’
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Cuar. XV.

' OF THE STRONTHIAN, JARGONIC, AND ADAMAN-
. TINE EARTHS.

Y

Ve Sn}hﬁ or Stromtbian Earth difcovered by Dr. Crawford.—Of tbs
Fargenic Earth.—~— Adamantine Earth.medll of tbefe fcarce Minerals.

HE ScoTTisk or STRONTHIAN earth, was long
unnoticed, and was confounded with the calca-
- reous genus, to which it bears a near refemblance. It
‘was firft brought under the confideration of the learned
by the late Dr. Crawford. . It has hitherto been only
found in a mild ftate, united with fixed air, which (like
limeftone) it lofes by a ftrong heat, when it forms a
kind of lime. This lime, however, is more foluble in
water than that produced from common calcareous
carth, and is fpecifically heavier. It decompofes vi-
triolated tartar, but is itfelf decompofed by barytic
ime. It alfo decompofes folutions of common gyp-
fum, and of nitrated or muriated calx.

Vitriolic acid dropped into this lime water produces
an immediate precipitation, which it does not in com-
mon lime water. The earth idelf is found in largc
light or whitifh green maffes. Its fpccxﬁc ‘ravxty is
from 3.4. to 3. 644

Of the Jarconic earth, the only fpecies yet known
is the ftone called the Jargon of Ceylon, which is ge-
nerally of a2 grey or greenifh olive colour. The cryf-
tallization prefents either right-angled quadrangular
Prifms furmounted by pyramids, or o&tohedrals. The
cxternal luftre is cafual, but the internal is ftrong, in-
Clining to the metallic. Tts fpecific gravity is 4. 4:6

I qualmcs 1t more rcfcmbles argil, than any other
"Ha Rind,
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~CHAP/ XVI

coMPOUND EAR'I‘HS

7.

Definition of this Gansss—Various nmpamd Stomes. - . (.

N a ftri& fenfe all earths and ftones, as they exift:

in nature, may be denominated compound, as
there are none which™ are wholly fimple.' By com-
pound earths, however, is here meant fuch as are
formed of two or. more kinds .of ftony matter, gpd
which in general conftitute a mafs of an heterogeneous
appearance, In- treating of thefe fubftances, the ar-
rangement of M. Daubcnton appears thc moft perfe®
and commodious.

Mixed Stones,

'O TWO GENERA.

Quartz and feintilating fpar - Granitin.
Quartz and fchirl - - - Gramtcllo. |
Quartz and fteatites - - . Q_artzofgnﬁeautes.
Quartz and mica - s - -'Micac{ E,iartz.
Tranfparent quartz and mica - Micalodhs cryflal.
1 Garnet on grit
Quartz in grit and gem flone . -} . flone. it
ftone.
0\uartz in grit and mica - - Micaceous grit.
Quartz in grit and calcareous {: Cryftallized grit.
matter - - - - 2 Gritin Raladitcs._

fandy and filicequs

Quartz in fand and opake ftone { y and {
H 3 Quartz
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OF SEVERAL GENERA, MORE OR . ;
LESS IN NUMBER, UNITED IN Muniverfal breccias,

BRECCIAS, - - -

DOUBLE BRECCIAS,

. 1 Fragments of porphyry, with a pafte 'of |
Vareties. porphyry.
2 Fragments of granite, with a pafte of fchisl.




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































