








PREFACE.

T HE mode in which instruction has hitherto been
conveyed, on the peculiar subjects of the present
work, has chiefly been by small books, in question
and answer, denominated catechisms. But these,
however respectable in themselves, or however
advantageous for children, are wholly insufficient
for persons who are in search of extended know-
ledge, and desirous of ‘furnishing their minds with
useful information. ;
On these subjects there has not hitherto been
published any work in which they are collectively
to be found; nor could a knowledge of them be
obtained but by the consultation of many and ex-
pensive writings. ‘That they are generally im-
portant to be known will not probably be denied.
It has consequently been the object of the author
to compress all the interesting information that
could be obtained respecting them, within as nar-
row a compass, and at the same time to render
this as entertaining, and as devoid of technical
words and phrases, as possible.
" The scheme of the wqi’k ‘will, it is hoped, be
found sufficiently simple. The passage in smaller
charz ~“ers at the head of each article, is in general
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v PREFACE.

so arranged as to reply to the questions, ¢ ‘What
is ?” ¢ What are?” or ¢ How do you know?”
For instance : ¢ What is flint?”” (See vol. i. p. 55.)
The answer will be found thus: ¢ Flint is a' pecu-
liarly hard and compact kind of stone generally of
smoke-grey colour, passing into greyish white,
veddish, or brown. It is nearly thrice as heavy as

water, and when broken will split in every direc.
tion, into pieces which have a smooth surface”

The author is aware that, in many instances, these

definitions are defective; but this has, in general,
arisen from a mecessity of rendering them short,
and at the same time of using such terms as would
be likely to convey information to the minds of
persons who have had no previous knowledge of
the systems of natural history.

After the definition, sometimes follows a further
illustration; and, in the large characters, will be
found: a brief detail of the history and uses of the
object described. The articles are numbered for
the greater convenience both of reference and ex-
planation, but particularly the latter. Thus, un-
der the explanation of CArBON, it is stated that
% in combination with oxygen (21) it forms car-
bonic acid (26)y and that it is the chief component
part of pit-coal (217), petroleum (218), and other
bituminous substances.” By a reference to the

numbers inserted, the whole of the words against:
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26 DIAMOND.

adjacent plain began to be searched to the depth of
from ten to fourteen feet; and the work was at one
time so extensively pursued that nearly 6,000 persons,
were employed in it. At Soumélpour the diamonds
are found amongst the sand and gravel of the river.

Diamonds are likewise found in the island of Borneo,
and in several parts of South America. The mode by
which they are obtained from one of the rivers of

- Brazil has been described by Mr. Mawe. The current
is turned, and part of the bed of the river being laid
dry, the mud is taken up and washed, by negroes, in
places prepared for the purpose, through which a por-
tion only of the stream is allowed to flow. As soon as
all the earthy particles have been washed away, the
gravel-like matter that remains is raked together, the
stones are thrown out, and what diamonds happen to
be present are found amongst the refuse that is left.

To ascertain whether a stone, that has been found,
be really a diamond, the workmen have a mode of
placing ‘it upon a hard substance, and striking it with
a hammer. If it either resist the blow or separate into
leaves, it must be a diamond ; but, in the latter case,
the discovery is sometimes made at an immense ex-
pense, as, by thus diminishing the size, its value must,
also, of course, be greatly diminished. "

Diamonds are generally exported from Madras ina
rough state; and in small parcels neatly sewed in mus-
lin, and sealed by the merchants who send them.
These, we are informed by Mr. Milburne in his valu-
able work on oriental commerce, are, for the most

art, sold in Europe by the invoice, as it is called; that
is, without being opened : and he says that they are
always found to contain the value for which ‘they were
sold in India., :

Of all transparent substances, none for brillianc ‘
can be compared with the diamond. Its hardnessis
such,-that no steel instrument whatever can make any
impression upon it. Notwithstanding this, at a tem-
perature not 50 high as that which is required for the
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melting ' of silver, it gradually dissipates and burns.

Diamonds have been shown to consist principally of

carbon or charcoal in a pure and crystallized state.

The ancients, ignbrant of the ait of cutting dia-
monds, were contented to set them in a native state ;
and for this purpose they preferred such stones as had
naturally a crystallized form. The four large diamonds
which ornament the clasp of the Imperial mantle of
Charlemagne, and which are still preserved in Paris,
are uncut stones of this description. The extreme
hardness of the diamond baffled all attempts to polish it
in such manner as to exhibit its peculiar beauty, until
the year 1456, when a young man of Bruges, whose
name was Berquin, endeavoured to polish two diamonds
by rubbing them against each other. . Having suc-
ceeded in this, he next constructed a wheel, on which,
by means of diamond powder, he was enabled to cut

* and polish these gems in a manner beyond his greatest
expectation. Since this period the art of polishing
them has been greatly improved both by the Dutch and
British jewellers.

In the choosing and valuing of diamonds in a rough
state, attention is paid to their colour, their being free
from extraneous matter, and their shape. Those that
are most perfect are crystalline, and resemble a drop

. of clear spring water, in the middle of which is to be
perceived a strong light, that plays with great spirit on
moving them about. When they have a yellowish or
greenish tinge they are considered to be soft and bad.
Many diamonds have a kind of interrupted structure,
which lapidaries compare to knots formed in wood.
These are rejected, from the impossibility of polishing
them properly. ; -

Mr, Mawe remarks that diamonds, when rubbed
together, have a peculiarly and scarcely tobe described
_ grating sound, which is one of their most remark-

able characteristics. By this alone rough diamonds

may be accurately and expeditiously distinguished from
every other gem. :
c2
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also believe that the fortune of the family is sustained
by its continuing in their possession. :

Tavernier, the French traveller,i saw in the possession
of the Great Mogul a diamond which weighed near
980 carats. In form and size it resembled half a hen’s
egg. 'This diamnond had been obtained from the mine
of Coulour, about the year 15503 and was valued at
more than 700,000/ sterling.

The sceptre of the Emperor of Russia is adorned
with an oriental diamond about the size of a pigeon’s
egg, which weighs 195 carats. Th.is is_said to have
once been placed as the eye of an idol in Seringham,
in the Carnatic. A grenadier who had deserted from
the French service in India, contrived to become one
of the priests of the idol, in the hope of being able to
" steal this eye. This he at length effected, and escaped
with it to Madras, where he sold it to the captain of a
ship for a sum equal to 2,560Z. of British money. It
was afterwardstransferred to a Jew for 18,000Z. Coming
into the hands of a Greek merchant, he offered it for
sale at Amsterdam, in 1766 ; and the Russian Prince
Orloff bought it for the Empress Catharine for about
90,000/ sterling, and an annuity of 4,000/. during the
life of the person who sold it. :

The Pitt, or Regent diamond (Fig. 10), which lately
was set in the handle of the sword of state of Buo- °
naparte, and is now possessed by the King of France,
is a brilliant- of the most beautiful kind, and weighs
1362 carats. It was brought from India by Thomas
Pitt, Esq. Governor of Fort George. Mr. Pitt has
‘himself stated, respecting it, that, in December, 1701,
whilst resident in Madras, several valuable stones, ina
rough state, were brought to him for sale by an eminent
diamond merchant. One of these, the diamond here
spoken of, was so large that the merchant asked forit
the sum of 85,000/ After much bargaining, M. Pitt
purchased it for 20,400Z. He afterwards sold it for
185,000%. to the Regent Duke of Orleans; and by
him it was placed among the crown jewels of France.
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The Pigot diamond weighs forty-seven and a half
carats. ﬁis, which is an extremely fine stone, was
disposed of by lottery, in 1800, for 22,000L; and is
now in the possessidn of Messrs. Rundell and Bridge,
jewellers in London.

A large star and cross, worn on grand gala days by
the Prince of Brazil, as Sovereign of the different Por-
tuguese orders of knighthood, are each composed of
a great number of magnificent diamonds, set in gold.
The centre diamond of the star is alone valued at
800,000/. and the whole of the star and cross are said
to be worth nearly four millions sterling.

When the diamond is rubbed it will attract bits of
straw, feathers, hairs, and other small objects; and if
exposed to the rays of the sun, and immediately taken
into a dark place, some diamonds will appear luminous.

ZIRCON FAMILY:

51. JARGOON is a gem usually of smoky yellow or
brownisk colour, and sometimes limpid : ;{ placed upon any
abject, it exhibits of it a very distinct double image.

The primitive form of its crystal is an octohedron (Fig. 5),
but it is frequently crystallized in right-angled prisms, termi-
_ nated by four-sided pyramids.

In hardness this stone does not much exceed that
of the emerald. The greyish white and yellowish
white varieties of jargoon are valuable chiefly on account
of their resemblance to the diamond. The darker
coloured varieties can be deprived of their colour by
heat; and, in this state, though in lustre they are
infinitely inferior to them, they are sometimes substi-

~ tuted for diamonds. Jargoons are now seldom used
except for the jewelling of watches and time-pieces.

About a century ago, they were in great request for -

mourning ornaments, for which the dark tone of their

colour, and their almost adamantine lustre, were sup-

posed to be peculiarly appropriate. : R

The jargoon is principally brought from the island
of Ceylon; but it is occasionally found in Trance, ard
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found in Bohemia and France, particularly in one part
of the Ville du Puy, among the sand of a rivulet near
BExpailly. In the simmer-time, when the rivulet is
nearly dry, they are collected by persons, each of whom -
is furnished with a small tray and a linen bag.  Where-
ever there are small depressions in which the water has
been stationary, these persons enter them, and fill their
trays with the sand. his they ‘wash in water in such
manner that the lighter particles are carried away ;
whilst the heavier ones of gravel, sapphire, and
other articles, remain at the bottom. :

Some sapphires exhibit a kind of opalescence, or
whitish floating light in their interior. Sapphires lose
all their colour in the fire ; and after having been sub-
jected to heat, they are so hard and transparent as
sometimes to be sold for diamonds. ;

54. ORIENTAL RUBY is a precious stone of intense and:
bright red colour, decasionally varied with blue, and some-
times purty-coloured.

* Inthe general form of its crystals it much resembles the
sapphire (58). : f

The ruby is imported into this country from the East
Indies, though seldom in a rough state, as the stones
are almost always first cut by the Indians for the purpose
of ascertaining their value.  They are said to be found
in the sand of certain streams near the town of Sirian,
the capital of Pegu; and with sapphires in the sand

< of rivers in Ceylon. But they are so seldom seen of
Jarge size, that a ruby above thirty-one carats weight,
of perfect colour, and without flasvs, is even more es-~
‘timable than a diamond of equal weight. The ruby is
‘usually set with a foil; but, if peculiarly fine, it is
sometimes set without bottom, that the stone may be
seen through. AL

Tavernier, the Eastern traveller, states that, in the
throne- of the Great Mogul he saw 108 rubies,
which, on an average, weighed from 100 to 200 carats.
each., : )

ch



34 SPINEL RUBY.

The hardness of this stone is such that the ancients -
do not appear to have possessed the art of cutting it;
and, in the improvements which heve of late been made
by Mr. Earnshaw in the construction of time-keepers,
no stones have been found sufficiently hard for jewelling

_ the holes, except the ruby and the diamond. i

55. The ORIENTAL AMETHYST is an extremely rare
gem, usually of purple colour, apparently formed by an
union of the colouring matter of the sapphire and the
ruby. The common amethyst (79), or that which is
chiefly seen, is nothing more than a violet-coloured rock
crystal (78)-

- 56. The OrtENTAL Topaz and EMERALD are each
varieties of the oriental ruby, the former straw-coloured,
and the latter green. This kind of emerald is im-
ported from Pegu, and some other parts of the East
Indies, and is an extremely rare gem.

57. The SPINEL and BALAIS RUBY aretwo kinds of
precious stones, which differ from each other principally in
colour, the former being of -a carmine, and the latter a
cochineal red.

They wary from the oriental ruby (54) in being less hard;
“in_ the primitive form of their crysials being regular osto-
hedrons (Fig. 5), and in their not being much more than 8§
times heavier than water. 2

Although these two kinds of rubies are inferior both
in lustre and colour to the oriental ruby; yet, when
they exceed a certain size, they are much esteemed.
A spinel that weighs more than four carats is valued
at half as much as a diamond of the same weight, and
is not unfrequently imposed upon ignorant purchasers |
for the oriental species. It is easily wrought, takesa
high polish, and is certainly a beautiful gem. ' Being
too expensive for necklaces, it is usually set in rings
and brooches, surrounded by brilliants.

The spinel ruby is found amongst sand, in one of
the rivers of Ceylon, which flows from the high
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mountains, towards the middle of the island. Tt is
also found in Brazil; and in Hungary, Bohemia, and
Silesia, g 2 3

The Balais ruby 1s so named from Balacchan, the
Indian appellation of Pegu, from which country it is
chiefly imported. ) :

58. EMERY is a very hard opague mineral, of blackish or
bluish grey colowr, which is chiefly found. in shapeless masses,
and mived with other minerals. It s about Jfour timesas heavy
as water. : £

The best emery is brought from the Levant, and
chiefly from Naxos, and other islands of the Grecian
Archipelago, where it occurs abundantly, in large,
loose masses, at the foot of primitive mountains. It is
also found in some parts of Spain; and is obtained
from a few of the iron mines in our own country.

In hardness it is nearly equal to adamantine spar;
and this property has rendered it an object of great
request in various arts. It is employed by lapidaries in
the cutting and polishing of precious stones; by op-
ticians, in smoothing the surface of the finer kinds of
glass, preparatory to their being polished ; by cutlers,
and other manufacturers of iron and steel instruments ;
by masons, in the polishing of marble; and, in their
respective businesses, by locksmiths, glaziers, and nu-
merous other artisans. > :

_For all these purposes it is pulverized in large iron
mortars, or in steel mills; and afterwards separated,
according to the several degrees of fineness that are re-
quired, by washing it in water, and suffering the grosser
particles to deposit themselves., By this operation the
finer particles, which remain suspended in the water,
and which are obtained by decanting the water off, and
suffering it to stand for a considerable time, are se-
parated. The particles first deposited are again ground,
and again agitated in the water, to separate the finest.
By these successive operations the emery is reduced to
a powder so fine that, when rubbed between the fin-
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or pink. By exposure to a still stronger heat, the
Brazilian topaz changgs its colour to a violet-blue.

- Jewellers usually divide topazes into the following
kinds : :

62. BraziLiaN and SAXoXN, already mentioned.

63. BoneMIAN.—These are found chiefly in the tin
mines of Bohemia, are of small size, deficient in trans-
parency, have only grey or muddy white colours, and
are of ‘little value.

64. BLUE Toraz.—This is a large Brazilian gem,
which varies in size from one or two carats to two or
three ounces. A fine blue topaz, without flaw, and
which weighed an ounce and a quarter, was sold for 200
guineas. It is sometimes difficult to distinguish a blue -
topaz from an aqua marine (68). |

.65. Pink TorAz.—Some beautiful rose-coloured va-
rieties of topaz have been brought from Asia Minor,
and others are found in South America ; but the pink
topazes in the jewellers’ shops are chiefly stones of the
yellow Brazilian kind, which have had their colour
changed by heat. ;

'66. The WaiTE, or Nova Miva Toraz, is a per-
fectly colourless and transparent variety. It generally .
oceurs of small size, and is in considerable estimation in
Brazil for ear-rings, or for being set round yellow to-
pazes. Small stones of this description have recently
been found at St. Michael’s Mount, in Cornwall.

There is imported from Brazil a yellow kind of
crystal (83), which is so similar in its appearance to the
yellow topaz as sometimes to be imposed upon pur-
chasers for that stone. ¢ :

67. The EMERALD is a well-known gem, of pure green
colour, and somewhat harder than quartz.

Tts natural form is a short siz-sided prism; but it is some-
times found massive, and rounded like a pebble.
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bedded in different kinds of mountain rock; and, in
. these, is rather confined to single beds or strata, than
disseminated through the whole mass of the mountain,
A piece of tourmalire of cylindrical form, and brownish
grey colour, was some time ago discovered in the
neighbourhood of Kitt-hill, near Callington, Cornwall.
Black tourmaline, both in large and small crystals, is
found in granite rock, in the vicinity of the Logan or
Rocking-stones, near Treryn, in the same county.

When laid on a table, the tourmaline appears a dark
and opaque stone; but, when held against the light, it
has generally a pale brownish hue. It is sometimes cut,

olished, and worn as a gem; but, on account of the
muddiness of its colours, it is not in general much
esteemed. Those persons who wear tourmalines set in
rings consider them more as objects of curiosity than
of elegance: they show them as small electrical in-
struments, which, after being heated a little while by
the fire, will attract and repel light bodies.

In the superb collection of minerals of the British
Museum, there is a magnificent specimen of 7ed
tourmaline, or rubellite, which has been valued at
1,000L. sterling. It was presented by the King of Ava
to the late Colonel Symes, when on an embassy to that
country, and was afterwards deposited by the latter in
Mr. Greville’s collection : with that collection it became
the property of the British Museum.

GARNET FAMILY,

- 70. The PRECIOUS, or NOBLE GARNET, is a gemof
erimson colour, which when crystallized has the form of  twelve-
sided solid (Fig. 11, 12). It is sufficiently hard to scratch
quartz, and is about four times as heavy as water. £

This stone is found abundantly in many mountains
(particularly of primitive rock), in different parts of the
world. But garnets of hardest and best quality are
brought from Bohemia, where there are regular mines
of them ; and a great number of persons are there em-
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When crystallized, it most commonly has the form of « sin-sided
prism, terminated by « pyramid of six sides. i ]

This kind of stone forms a coastituent part of many .
mountains, and is very common in our owa, as well as
in most other countries. It is sufficiently hard to
seratch iron and steel ; and it has the property, after
having been several times successively made red-hot,
and dipped into water, of communicating to that fluid
a certain degree of acidity.

Quartz is employed, in place of sand, for making
the finer kinds of glass; and also in the manufacture of
porcelain. For the latter purpose great quantities are
collected from the mountains of Wales, ground into
powder, and in that state shipped to Liverpool, and
other parts. After having been burnt and reduced to

owder, it is sometimes mixed with clay, and formed
into bricks for the construction of glass furnaces : these
are capable of resisting the intense heat which is requi-
site in the fusion of glass. .

77. BURKSTONE is a vesicular and corroded variety
of quartz, which forms a most excellent and valuable
kind of millstone. It is chiefly found in France; but
is so much esteemed by the Inglish millers, that the
.Society of Arts, in London, for many successive years,
offered a considerable reward for its discovery in Great
Britain. At length a vein of burrstone was discovered
in the Moel y Golfa hills, North Wales, by a Mr.
Evans, who, in consequence, received a premium from
the Society of Arts. About the same time another
vein was opened near Conway ; and the same Society,
in 1800, gave a premium of 100/ to- the widow and
orphan children of the discoverer. Both these quarries
were sufficiently convenient for water carriage ; yet the
demand for the Cambrian burr did not answer the ex-
pectation, and millstones of French production were
still preferred to them.

The mode of splitting these stones, as it is practised
in some parts of France, is singular, and affords a proof

1
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of the extraordinary power of capillary attraction,
The blocks are first cut into the form of cylinders,

¢ sometimes many feet in height. To split these hori-
zontally into millstones, circular indentations are made
round them, at proper distances, according to the
thickness that is to be given to the stones: wedges of
willow, that have been dried in an oven, are then driven
into the indentations with a mallet, When these
have been sunk to a proper depth, they are moistened-
with water; and, after a few hours, the several stones
that have been marked out are found to be perfectly
separated.

78. ROCK CRYSTAL is an extremely beautiful hind of
quartz, sometimes perfectly transpavent, and sometimes shaded
with grey, yellow, green, brown, or red. It occurs wn the
Sform of erystals with siz sides, each terminated by a siv-sided
pf'lsﬂl.

The name. of this substance was considered by the
ancients to signify ice, or water crystallized; and they
imagined that crystal was produced from a congelation
of water.

Its uses are mumerous. It is cut into vases, lustres,
and snuff-boxes ; and many kinds of toys of extremely
beautiful appearance are made of it. When pure and
perfectly transparent, it i3 much in request by opticians,
who make of it those glasses for spectacles which are
called pebbles, and who use it for various kinds of op-
tical instruments. The best crystal is imported from
Brazil and Madagascar, in blocks, not unfrequently
from fifty to a hundred pounds in weight.

This stone is wrought into the different shapes that
are required, by sawing, splitting, and grinding. The
sawing is effected by an extended copper wire fixed to
a bow: the wire is coated with a mixture of oil and
emery, and is drawn backward and forward until the
operation is performed. Buf, as this process is a
tedious one, particularly when the massis large, a more
expeditious, although less certain method is sometimes
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eolours to rock crystal. If it be heated and plunged
into a solution of indigo, or copper, it acquires a blue’
colour; or if into a decoction of cochineal, a red colour,
A clove-brown colour may be given by exposing it to
the vapour of burning wood. Artists sometimes com-
municate beautiful colours to rock crystals, by forming
them into what are called donblets. Two modes of
doing this are adopted. In one, a stone that is brilliant-
cut at the top is hollowed underneath, filled with the
colour that the stone is intended to exhibit, and then
closed at the bottom by a plate of glass. If this kind
of doublet be dexterously executed, the deception is
not easily discovered; for the whole mass will g pear
of an uniform tint. = The second kind' of doublet is
formed by cementing a coloured plate of glass on the
base of a rose or brilliant cut crystal : by this the whole
stone acquires the colour of the plate. ~

There are found in nature, many coloured kinds of
crystal. These are often confounded with precious
stones ; and, as such, are made into female ornaments
of different kinds. The following are the principal of
them. : :

~ 79, Common AmMEerTHYST.—This is a violet-coloured
crystal, which acquires considerable brillianey in po-
lishing, and is sometimes of sufficient size to be formed
into columns more than a foot in height, and several
inches in diameter. When the colour is good, and
uniformly diffused, amethysts are cut into necklaces,
bracelets, ear-rings, and seals; and, when less pure,
it is manufactured into snuff-boxes. They are valued
in proportion to the depth of their colour, and to their
perfect transparency. The most favourite form in
which they are made up is in necklaces; and, as it is
not easy to find a number of perfect stones with pre-
cisely the same tint of colour, necklaces of this de-
seription are very valuable. The finest that is known is
in the possession of Her Majesty. When the colour
is not uniformly diffused, jewellers sometimes expose
VOL. L. D
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amethysts; for a little while, in a mixture of sand and
iron-filings, to a moderate heat; and by this process
their appearance is rendered more uniform. ;

The amethyst being almost theconly coloured stone
that can be worn with mourning, it derives frcm this-
circumstance a considerable addition of value. :
- This species of gem was well known to the ancient
Greeks and Romans, and was held by them in great
esteem. Its name is derived from the Greek language,
and implies a power of preventing intoxication; which
(originating no doubt in the resemblance of its colour

_ to that of wine, and the absurd doctrine of sympathies)
it was believed by the ancients to possess. They
ascribe to it many other virtues, equally surprising and
equally absurd; particularly that the wearing of it .
would expel melancholy, procure the confidence and
friendship of princes, render people happy, and even.
dispel storms of wind and hail. The ancients fre-
quently engraved upon amethyst; and their favourite
subject was the representation of Bacchus and his -
followers. :

The most valuable amethysts are imported into
Europe from India and Ceylon. Thes¢, although they
are with truth denominated oriental, must be carefully
distinguished from the true oriental amethyst (55),
which is a much more valuable gem. The amethysts
next in esteem are found in Brazil, and are procured
in the mining districts of that country. Siberia, and
various countries in Europe, especially Germany and
Spain, also furnish very beautiful amethysts; and in-
ferior stones of this description are even found in the
mountainous districts of some parts both of Scotland
and Ireland. i

80. FaLse Rusyis a crystal of red colour, and found
in Bohemia, Silesia, and Barbary, ‘

81. FarsE, or WATER SAPPHIRE is a blue crystal,

which does not differ much in appearance from the
true sapphire, but is considerably less hard. This
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kind is found in Bohemia, Silesia, and some parts of 4
Switzerland, but it is not so valuable as the last.

82. FaLse EMERALD isagr;en e o e ;
S
It is chiefly found in Saxony and Dauphiny. S

83. Yrrrow, or ToraziNE CRYSTAL is a stone of
wine-yellow colour. It is found in Brazil-and Bohemia,
but has no other alliance with the true topaz than its
colour. ; :

84. CarryNGorum CRYSTALS are obtained in various
parts of Scotland, but particularly from a mountain of
that name in the county of Aberdeen. They are usixally
of smoky yellow or brown colour, and are, at this time,
so much in request for ornamental articles of dress,
that several lapidaries have been induced to settle in
Aberdeen, who are constantly employed in Cutting'
them for seals, rings, necklaces, brooches, and other
trinkets. ~When these crystals are of deep and gobd
colour, they are nearly as estimable as topazes;
and, if clear and large, are sold at a high rate. The
price of inferior seal stones varies from ten shillings to-
three or four pounds each ; but those of superior beauty
_ will produce from five to ten guineas. Those speci-
mens which have a pure and full yellow colour are often
sold as topazes. When they are muddy, the lapidaries.
have the art of entirely dissipating the colour, and
giving them a transparent lustre. This is done by
méans of heat, which will dissipate the colour of every
species of erystal.

85. AVAN TURINE is a quartz, generally ef }eddlsli
colour, sprinkled with yellowish shining points of mica (128),
which are dispersed through its whole substance.

A French artist, some years ago, having by accident,
or “ par aventure,” suffered a quantity of brass filings
to fall into a vessel of melted glass, afterwards found
that it was admirably calculated for vases and different

; D 2
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kinds of ornamental work. Hence he denominated it
avanturine, a name which mineralogists have since ap-
plied to those natural objects of which this production
of art was an apparent imitation. © .
Avanturine is found in some of the countries border-
ing upon the White Sea, in Spain, and some parts of
France. In the late Leverian Museum there was a
iece which weighed near five pounds, and was unique
both for beauty and magnitude. It had been disco-
vered in 1788, amongst the ruins of the triumphal arch
of Julius Caesar in' the valley of Suse, in Piedmont ;
and was purchased of the person who found it for 200
guineas. Avanturine is cut into various ornamental
articles, which are sometimes sold at a very high price.
Imitations of it are very common, and are formed
~ by the simple operation of throwing brass or copper
filings into coloured glass in a state of fusion.

86. CATS-EYE is a stone of brownish grey colour, tinged
with green, yellow, white, or red ; semi-transpurent, and re-
flecting from ils interior a splendid white line or speck, whick
waries uccording to the direction in whick the stone is held to
the light. - 7

It is foundin pieces thut are rounded, massive, or blunt-

 edged.

These stones are considered by some writers as
varieties of quartz (76), and by others as a kind of
opal (102). They are sometimes found in Hanover, but
are chiefly brought from the island of Ceylon. It is
usual to cut them before they are exported, and ge-
nerally in a convex and oblong form, without facets,
and in such manner as to bring the streak which in-
tersects them into the centre.

Cats-eyes are chiefly used for setting in rings,
Their size seldom exceeds that of a hazel nut; but
there was one in the cabinet of the Dukes of Tuscany,
which was near_ly an inch in diameter. Those that
are the most highly esteemed are of an olive-green,
orred colour. v s ;
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87. - WOODSTONE is a very hard mineral substance, sup-

posed to have been woud petrified with u siliceous mineral cal ed
hornstone.

It is of warious colours ; and has mot only the external
appearance, but the internal organization of wood. .

This extraordinary mineral is found embedded in
sandy loam, in alluvial soil (269), and occurs in various
arts both of Europe and Asia. It has been found in
erruginous sand, near Woburn, in Bedfordshiré, and
near Nutfield, in Surrey. Immense pieces of it are disco-
vered in some places, in the original shape of the trees;
trunks, branches, and roots. In the year 1752 the
whole under part of the trunk of a tree, with its
branches and roots, wasfound in a state of woodstone,
near Chemnitz, in Saxony; and in the Electoral Cabinet
at Dresden, there is part of the trunk of a tree, from
the same place, whieh measures five feet in length and
as many in thickness. :

Woodstone is in considerable request by lapidaries.
It takes a good polish, and is made into beads for
necklaces, and other female ornaments. In the Eas
Indies it is generally called Petrified Tamarind Tree.

88. COMMON SAND is a granulated kind of quartz ; or

consists of rounded grains of small size, which have a vitreous
or glassy surfuce. ;i

t is usually of white or yellowish colour ; but is sometimes.
bilue, violet, or black. >

In the torrid regions of Africa and Asia there are:
immense tracts of desert covered only with sand, so
dry and light as to be moveable before the wind, and:
tobe formed into vast hills and boundless plains. These
are incessantly changing their place, and frequently
overwhelm and destroy the travellers whose necessities
require them to enter these dreary realms. . R

Sand has numerous uses. 'When mixed in due propor-
tion with lime, it forms that hard and valuable cement .
called mortar. Melted with soda (200) and potash (205)
itis formed into glass; white sand being used for the finer.
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kinds, and coarse and more impure sand for bottle glass.
A very pure kind of sand which is found in Alum Bay,
on the west side of the Isle of Wight, and on some
parts of the coasts of Norfolk, is in great request by
glass makers. Sand is also employed in the manu-
facture of earthen ware; and its utility in various
branches of domestic economy, but particularly for
the scouring and cleaning of kitchen utensils, is well
known. . :

. There is a kind of sand which is naturally mixed
with clay, and has the name of Founders' Sand,- from
its being chiefly employed in the formation of moulds.
to cast metals in, :

The uses of the different kinds of sandstone will be
enumerated in the account of the rocks (267, 268). -

" 89. LYDIAN STONE s a kind of flinty-slate, of greyishor
selvet-black colour, not quite so hard as flint, opaque, and about

‘dwice and a half as heavy as water.

It is usually massive, and internally has a glimmering ap-
pearance. 3 3
This mineral occurs in beds in primitive clay-slate
(257); and is found in Bohemia and Saxony, and alsoin
the Pentland hills near Edinburgh. , It was first noticed
in Lydia, whence it derived its name. :
It is sometimes used as a touchstone to ascertain the
purity of gold and silver. This was its use among the

‘ancients, The metal to be examined is drawn along
‘the stone so as to leave a mark, and its purity is judged

by the colour of the metallic streak. A good touch-
stone should be harder than the metals, or metallic
compounds to be examined ; if softer, the powder of

“the stone mixes with the trace of the metal and ob-

scuresit. A certain degree of roughness on the surface -
of the best stone is also requisite, that the metal to be
tried may leave a trace or streak sufficiently distinct.

It must nof, however, be too rough, otherwise the
particles of the metal will be hid amongst its incqualities,
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and no distinct trace will be formed. The touch-
_stone should also be of black colour, as this tint shows
the colour of the stpeak better than any other.

90. FLINT'is a peculiarly hard and compact kind of stone,
generally of smoke-grey colour, passing into greyish white,
reddish, or brown. It is nearly thrice as heavy us wate;', and
when broken will split, in every direction, into pieces which
have a smooth surfuce. ;

1t is very common in several parts of England, generally .
among chalk, arvanged in a kind of strata op beds, and in
pieces that are for-the most part either rounded or tubercular.

. The property which flint possesses of ielding sparks,
when struck against steel, has rendered it an article of
‘indispensable utility in the system of modern warfare,
To this substance the sportsman also is indebted for
one means of obtaining his game. The art of cutting,
‘or rather of breaking, this stone into gun-flints is of
modern date, and was for a long time kept secret,
The most absurd and contradictory accounts have been
given of it by various writers; and it is only of late
that the true mode has been rendered public. * It con-
sists in striking the stone repeatedly with a kind of
mallet, and bringing off at each stroke a splinter which
is sharp at one end and thick at the other. These
splinters are afterwards shaped, by placing them upon
a sharp iron instrument, and then giving them repeat-
edly small blows with a mallet. During the whole

‘operation the workman holds the stone in his hand,
or merely supports it on his knee: and the ope-
ration is so simple that a good workman has no diffi--
culty in making 1500 flintsin a day, The manufacture
of gun-flints is chiefly confined to England, and two
or three departments in France. In Prussia an attempt
was once made to substitute a kind of earthen ware or
porcelain for flint; and such was, for some time, used
by the Prussian soldiers. All the kinds of flint are
not equally well fitted for guns: the best are the yel-
lowish grey ; the dark smoke and ash-grey varieties are
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also used, but they are neither so easy to be split, nor do
they afford such thin fragments as the other: and,
owing to their greater hardness, they wear the lock
sooner, 3

Flint is employed in the manufacture of porcelain
and glass. For this purpose it is heated red hot, and, in
that state, is thrown into cold water. It is then of a white
colour, and capable without difficulty of being re-
duced to powder, either in a mortar or by amill. After
this powder has been passed through fine sieves, some
aqua fortis is poured upon it, to dissolve any particles
o? iron which it may have acquired in the grinding,
The powder is then several times washed in hot water,
and afterwards dried for use. The glass that is made
from this substance is perfectly transparent and fault-
less. i

Glass is made by mixing sand, or prepared flint, with
a certain proportion of soda (200) or potash (205); and
exposing these substances, i a furnace, to a violent
heat. When they are in a perfectly fluid state, part of
the melted matter is taken out, at the end of a long
hollow tube, Thisis done by dipping the tube into it,
and turning it about until a sufficient quantity is taken
up ; the workman, at each turn, rolling it gently upon
a piece of iron, to unite it more intimately. He then
blows through the tube till the melted mass, at the ex-
tremity, swells like a bubble; after which he rolls it
again on a smooth surface to polish it, and repeats the
blowing until the glassisbrought asnearly to thesize and
form of the vessel required, as he thinks necessary.

_If he be forming a common bottle, the melted mat-
ter at the end of the tube is put into a mould of the
exact size and shape of the body of a bottle ; and the
neck is .formed by drawing out the ductile glass at
the upper extremity. :

If he be making a vessel with a large or wide orifice,
the glass, in its melted state, is opened and widened
with an iron tool ; after which, being again heated, it -
is whirled about with a circular motion, and, by the
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The name of: this stone is derived" from Chalgedon,
in Upper Asia, whence it appeays: to have been origin-
ally obtained, and where it is still found in consider-
able abundance. Several superb: specimens of calce-
dony have been found in Britain, and particularly in
some of the tin and copper mines of Cornwall. Tt
eccurs in several parts of Scotland ; and in many of the
countries of the Continent. In the Leverian Museum
there was a specimen of calcedony, which weighed
more than 200 pounds, Its whole surface appeared such
that, at first sight, one might imagine it to have formerly
been in a- liquid state: it had much the appearance
‘that thick oil has while boiling.
. Few stones are susceptible of a higher or more
beautiful polish than calcedony. Hence the different
varieties of it are cut into ring and seal stones, neck-
laces, ear-pendants, small vases, cups, and snuff-boxes.

992. Onyx is a kind of calcedony, generally marked
alternately with stripes of white and black, or white
and brown. Its name is derived from the Greek lan-
guage, and has been given on account of its resem-
blance in colour to the whitish band at the base of the
human nail. The distinction which appears to be made.
betwixt onyx and sardonys, arises from the colours of
‘the former being arranged either concentrically, orina
someywhat confused manner, and those of the latter in
regular stripes or bands. - : :

Both these kinds are highly esteemed by lapidaries,
for the formation of vases, snuff-boxes, and trinkets
of various kinds. Of sardonyx the ancients made
those beautiful cameos, many of which still ornament
our cabinets. The ingenuity they have shown, in the
accommodation of the natural veins and marks of the
stone to the figures engraven upon them, is such as to
excite in many instances the greatest admiration.

It is said that we are entirely ignorant of the country
whence the ancient artists obtained the large specimens
of sardonyx which are now found in some cabinets.

-6



_ 93. CARNELIAX is another kind of calcedony usually
of a red or flesh colour, though sometimes white
orange, or yellow. 5 s 2

On several of the British shores carnelians are found
with other pebbles ; but the most beautiful and valuable
kinds are imported from the East Indies. These are
sometimes so large as to measure nearly three inches
in diameter. The kinds principally in request are those
of pure white, and bright reg colour; and jewellers
have the art of changing the colour of the yellow vari-
eties to red, by heat. :

No stone is so much in request for seals as carnelian.

1t is likewise cut into beads for necklaces, and stones
for ear-rings ; into crosses, bracelets, and other trinkets,
which in India form a considerable branch of traffic.
The amount of the sale value of different kinds of car-
nelian goods vended by the East India 'Company in
1807, was 11,187Z.: but, in otber years, it has not
usually been so much as half the sum, '
- Formerly carnelians were exported from Japan to
Holland ; and thence were carried to Oberstein, in France,,
to be exchanged for the agates of that country, which
were exported to China. 7 -

The carnelian was much esteemed by the ancients ;
and many fine engraved carnelians are preserved in dif-
ferent collections. s .

© 94. CHRYSOPRASE, an extremely hard kindof stone;
of clear and delicate apple-green colour, is considered
to be a kind of calcedony. = This beautiful mineral has
hitherto been found only in the vicinity of ‘Kosemitz,
and in a few other places in Lower Silesia. It is sus-
ceptible of a high polish, and is much prized by jewel-
lers when its colour is deep and pure. Its colour,
however, is so fugitive, that, if keptin a warm and dry
situation, it loses the greatest part of it; and if ex-
posed to moisture it becomes much altered, Lapidaries: .
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Good bloodstone and carnelian are considered to be
about the same value. :
There are many cameos and intaglios, both' by an~
cients and moderns, sexecuted in bloodstone. In the
National Library at Paris, there is a fine engraved stone
of this kind, representing the head of Christ whilst un-
dergoing the punishment of scourging, and so cut that
the red spots are made to represent drops of blood.
The ancients procured bloodstones chiefly from
Tithiopia; but, at present, the most highly esteemed
varieties are brought from Bucharia, Great Tartary
and Siberia. A kind of mineral nearly resembling thi;
is found in Rum, one of the western isles of Scotland.
The spots in bloodstone are particles of red jasper.

06. JASPER is a species of quartz, and one of the hardest
stones with which we are acquuinted. It varies much in co-
lour, being red, green, yellow, blue, olive, violet, black, and
%ﬂ‘en variegated, spotted, or veined with several other colours. -

t is usually opaque, but is capable of receiving a beautiful
polish. : i

This stone is found in large and shapeless masses, and con-
stitiétes. an ingredient in mountains of wvarious parts of the
world.

Such is the hardness of jasper, that the savages of
(Canada avail themselves of 1t for the fabrication of the
heads of javelins, and sometimes also of arrows. It is
used by artists for the formation of vases, snuff-boxes,

. seals, and trinkets of various kinds; and formerly cups
and saucers were sometimes made of it. Many beau-
tiful antique engravings have been made upon jasper.

In the province of Andalusia, in Spain, there are
four fine quarries of jasper. One of these is celebrated
for a blood-red stone, streaked with white, exceedingly
hard and very handsome, of which the beautiful columns
of the tabernacle in the Escurial are made. This quarry
is in the territory of the Cogullus, in the archbishopric
of Seville, and was purchased by the Crown. in 1581 ;
but was afterwards so far neglected, that even the place

A 5 ;

\
1
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where it lay was not remembered. It was, however,
. again discovered about the end of the reign of Charles
the Third, after a very expensive search made by order
of the government. 5 :
Jasper occurs in the Pentland hills, near Edinburgh,
and in several other parts of Scotland; in the Shetland
Islands, and Hebrides. It has been observed in most of
the countries of the Continent ; and is found,-in great
abundance, in Siberia. H

97. REp JASPER is an opaque stone which is found
. embedded in red clay-ironstone in Baden; and is cut
and polished for various ornamental purposes.

98, EcypriaN PessLE is a kind of jasper, that is
found in globular or rounded pieces, and is distinguish-
able when cut or broken, by its numerous colours,
arranged in concentric stripes or layers. It is chiefly
brought from Egypt ; and as it is capable of receiving
a fine polish, and when polished is very beautiful, it is
manufactured into several kinds of ornamental articles.
From the great abundance in which it is supplied, it is,
however, much less valuable than carnelian (98). The
colours of the Egyptian pebble frequently assume very
singular forms. There was onein the Leverian Museum
which exhibited, in the centre, the resemblance of a
pantaloon, or a man wearinig a fool’s cap. ;

99. STRIPED, or RiBBON JASPER, is marked withal-
ternate stripes of different colours; and is found in
Siberia, Saxony, and even in the Pentland hills, near
Edinburgh. It receives an excellent polish, and is fre-
quently cut into the tops and bottoms of snuff-boxes.

100. AGATE, or AGATE JASPER, as some mineralogists
denominate it, is a semi-transparent stone of the quartz family,
which is capable of receiving a high and very beautiful polish.

- These stones are always found in a shapeless or massive form,
. and nearly of all colours, except bright red and green.

The name of agate is derived from the river Achates;
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in Sicily, in_ the vig:inil:y of which these stones were
obtained by the ancients in great abundance. They are
now found in several parts of Scotland ; in Iceland,
Saxony, and Hungary; and they are occasionally
brought into Europe from China and the East Indies,

Agates are used in several kinds of ornamental work.
and particularly fgr necklaces and seals. They aré
occasionally made into cups, the handles of knives and
forks, hilts of swords and hangers, and the tops and
bottoms of snuff-boxes. The less ornamental kinds are
manufactured into small mortars, which are employed
by enamellers and others, for pounding such substances
as are too hard to be reduced in any other way. They
are also made into instruments for grinding colours,
and into polishers for the glazing of linen. In the
Electoral Cabinet at Dresden, and the Ducal Cabinet
in Brunswick, there arc several elezant vases formed of

ate. :

"The most beautiful agates which our island produces
are known by the name of Scots Pebbles. These are
found in various parts of Scotland, but principally on
the sea-shore, in the neighbourhood of Dunbar. Agate
pebbles are found on several of the English shores, as
those of Suffolk, Dorset, Scotland, Wales, and Ireland ;
and sometimes even in gravel pits, Many of them will
bear cutting and polishing as well as the best agates of
foreign countries.

Agates are occasionally seen to be figured in very
singular manner; but this, in some instances at least, is
suspected to be the work of art. One is mentioned in
the church of St. Mark, at Venice, which had the re-
presentation of a king’s head surmounted by a diadem.
On another, was represented a man in the attitude of
running. But the most remarkable of the whole seems
to have been one which contained a representation of -
the nine Muses, with Apollo in the midst of them!

It must be remarked that agate is not, as some mine-
ralogists imagine, ‘a simple mineral, but that it is com-
posed of various species of the quartz family, intimately
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parts. of Europe; and in the island of Sumatra and
several parts of the East Indies. :

Few precious stones are more beautiful than opals.
Their elegant play of colours, brilliant blue; green,
red, and yellow, variously modified, has procured for
them a distinguished rank among the gems. Notwith-
standing this, they are but ill suited to the purposes
of jewellery, on account of their softness, their great
frangibility, and their sometimes splitting on a sudden
change of temperature. They are usually set without
bottoms ; but sometimes with a black bottom, -and
sometimes with a foil of red, blue, or gold colour.
Their value is such that a fine oriental opal is considered
worth about twice as much as an oriental sapphire of
the same size. By the Turks they are so peculiarly
esteemed, that a fine opal of moderate size has some-
times been sold at the grice of a diamond. The esteem
in which they were held among the ancient Romans was
such, that Nonius, the Roman senator, is stated to have
preferred banishment to parting with a favourite opal
which Marc Antony was anxious to possess.

In the abbey of St. Denys, near Paris, there was

. formerly a curious ancient opal which was green on the
outside, and, when viewed against the light, exhibited
a fine ruby colour; and, in the Imperial Cabinet at
Vienna, there are two pieces of opal, from the minesin
Hungary, one of which is about five inches long, and
94 inches broad; and the other the size and shape
of ahen’s egg. Both these stones exhibit a very rich
and splendid play of colours.

In the purchasing of opals great caution is requisite,
since fine glass pastes have not unfrequently been sub-
stituted for them, and sold at enormous prices.

103. HyproruaNous OpAL, or Ocurus Munpi, is
akind of opal, the distinguishing characteristic of which
is, that it gradually becomes transparent, and exhibits a
beautiful play of colour after being immersed in water-

-
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It is either of a whitish brown, yellowish green, milky
grey, or yellow colour, and opaque ; and, when toucheq |
by the tongue, adheres toit. |, ; |
The name of oculus mundi has been given- to these
stones from an internal luminous spot, which changes
its position according to the direction in which they are
held to the light. The countries in which they are
chiefly found are Hungary and Iceland. :
~ They are sometimes set in rings; and the prices at
which they were formerly valued were, in the highest
degree, unaccountable and absurd. At present their
value is considerably lower, though they are still in
greatrequest as objects of curiosity. The phenomenon |
of their becoming transparent in water is supposed to
be occasioned by that fluid soaking through their whole
substance, in the same manner as the transparency of
paper is occasioned by immersing it in oil. An hydro-
hanous opal weighing 271 grains was kept four minutes
[in water, and, on being taken out, weighed 321 grains,
thaving received in this short period an augmentation
of five grains, or more than one sixth part of its
whole weight. When taken from the water, these
stones as they dr{ become again opaque. e
To preserve them in beauty and perfection, care
should be taken never to immerse them in any but pure
water, and to take them out as soon as they have ac-
quired their full transparency. If these precautions be
neglected, the pores will soon become filled with earthy
particles; the stones will cease to exhibit their pe-
culiar property, and will ever afterwards continue
opaque. g

104. Comuox Oparisasemi-transparentkind of opals
which does not exhibit any changeable refraction of
colour, It is found in Germany, France, Italy, and
other countries of the Cortinent, and is employed for
‘brooches and other ornaments. A green-coloured
‘Baxon variety is sometimes cut into ring-stones.
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,105. MoTHER-0F-PEARL OpAL, or CacHOLOXG; is
a milk-white, yellowish, or greyish white kind of opal,
which occurs in Iceland, Greenland, Spain, and the island
of Elba. It is sometimes cut into a concave form,
for brooches, and other female ornaments. Italian
artists also use it for mosaic work.

106. Woop OraL appears to be wood that, by some
extraordinary operation of nature, has been converted
into opal. Some specimens exhibit very beautifully
the ligneous texture. This kind of opal is chiefly cut
mto plates for the tops and bottoms of snuff-boxes, It
is found in alluvial land in some parts of Germany and
Hungary. Several years ago the trunk of a tree, pe-
‘netrated with opal, and so heavy that eight oxen were
requisite to draw it, was found in Hungary.

PITCHSTONE FAMILY. ]
107. OBSIDIAN is a kind of glass, gen.er“ally of blackish

- colour, formed in wolcances, from which it sssues in thick

“streams..

This substance has been used for various purposes.
It is possible to cut and polish it ; but its brittleness and
frangibility are so great, that without much care it will
Aly in pieces during the working. The reflectors of
telescopes are sometimes formed of it. - In Mexico and
‘Peru obsidian is cut into mirrors; and the inhabitants
of those countries used formerly to manufacture it into
knives and other cutting instruments. Hernandez says,
that he saw more than a hundred of these knives made
inan hour. Cortez, in a letter to the Emperor Charles
the Fifth, relates that he saw razors that had been formed
of obsidian. The natives of Easter and Ascension Islands
ase this substance for cutting instruments ; and also for

ointing their lances and spears, and in place of flint
orstriking fire with. According to the account that
has been given by Pliny, the ancients sometimes formed
obsidian into mirrors, and ornamental articles of dif-
ferent kinds. The Danish lapidaries, who obtain con-

\
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accompanied with white or clouded spols, and also with pyrites
(286), which have the appearance of golden veins or spots.
Its texture is earthy, and fracture uneven. It is opaque, or
nearly so, and in some parss sufficiently hard to strike fire with
steel.  Weare not informed that lapis lazuli is obherwise found
than in shapeless masses or lumps. 3

About fifty years ago this stone was an article much
in fashion for various ornamental parts of dress. Be-
ing capable of very high polish, it was cut into beads,
stones for rings, bracelets, and necklaces. It was also

- cut into ornamental vases, small statues, and the tops
and bottoms of snuff-boxes; but of late it has been

- almost wholly out of use for these purposes. Be-
fore the French Revolution it was imported, to consi-
derable extent, into that country from the Persian Gulf
for the inlaying of richly decorated altars; and its va-
lue was appreciated according to the proportion of its
yellow spots or veins: these by many persons were
erroneously considered to be of gold. :

The most important purpose to which lapis lazuli is
now applied is in the manufacturing of the beautiful
and brilliant blue colour so much esteemed by painters,
called wltramarine.  For the making of this, such
pieces are selected as contain the greatest proportion
of blue substance, and consequently the least yellow or

,white.  These are burned or calcined, reduced to a fine
powder, made into a paste with wax, linseed oil, and
resinous matters of different kinds, and afterwards
separated by washing. The powder that is left in this
operation, which requires much time and great atten-
tion to perform, is ultramarine.

There are few colours so little susceptible of change
from the effects of time as ultramarine: the conse-
quence of this has been that, as several of the ancient
painters introduced it for the representation of blue

| drapery, their pictures, in many instances, are now de-

void of harmony, as this colour alone has stood, whilst

all the others have changed. .

- Lapis lazuli is principally brought from Persia,

?
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Natolia, and China ; but is also found in Siberia and.
Tartary. In Europe it has been discovered only in
Germany, and among the ruins of Rome.

A coarse imitation of it is somctimes made by throw-

ing copper filings into blue enamel whilst in a melted
state. : A
: FELSPAR FAMILY. 2
110. COMMON FELSPARisa hard kind of stone wbkck:

varies much in colour, being Alesh-red, bluish. grey, yellowisk
white, milk-white, or brownish yellow. :
- 1t is found in ame ive state, di inated, or crystallized in.
four, six, and ten-sided prisms ; will strike fire with steel, and.
is sometimes opaque and coloured, sometimes (ransparent and.
whitish. T :
The name of felspar is derived from the German
language, and signifies spar of the fields. Itisa very
common substance, and constitutes a principal part of
many of the highest mountains of the world, When
exposed to weather, it gradually acquires an earthy
. appe)a.rance, and at length passes into porcelain clay
118).
( Felspar is of great use in the manufacture of the
finer kinds of earthenware. Of the two substances
which chiefly compose the porcelain of China, one
called petunzé is a whitish laminar kind of felspar,
This mineral is used in the celebrated porcelain that is
raanufactured at Seves, near Paris, for the purpose of
giving to it a white and transparent appearance. Pre-
viously to being used, if is pulverized, made into a
paste, and suffered to dry. It is sometimes applied to
the surface of ornamental vases in the form of enamel.

111. Axazox STONE is a green variety of felspar,
which is found in small rolled pieces on the bank of
the river of Amazons, in South America, whence it has
its name. = It is susceptible of a beautiful polish, and is
often cut, into ring-stones, brooches,; and the tops . of
snufthoxes.  Lapidaries consider it to be most: estim:
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formed into eating vessels of almost ev,er_y description ;
plates, dishes, cups, basins, bowls, and pans for keeping,
provisions in. For these almost any kind of clay may
‘be advantageously used ; but it is necessary to mix it
with sand, for the purpose of rendering the vessels
that are made of it more firm and strong,  Those that
are applied to culinary, and other uses in which it is
requisite f9r t.hem,x{ot ‘to be penetrable by water, are
covered with a glazing. ~ This glazing, for coarse ware.
is. sometimes m.ade with lead, and sometimes b :
throwing a certain portion of salt into the furnace, In
the formation of the better kinds of earthenware, the
clay is made into a paste with water, moulded into the
requisite shape upon an horizontal wheel, the inside
being formed by one hand of the potter; and the out-
side by the other; as the wheel turns round. When
the pieces have been baked, they are dipped into a
glazing mixture, consisting of white lead, ground flints,
and water, and are exposed a second time to the fire.
The different colours of earthenware are obtained by
means of various kinds of metallic oxides (21).

The coarser kinds of clay are manufactured into
bricks for the building of houses, and #iles for the co- |
vering and paving of them. These are formed in
moulds of the requisite shape, afterwards dried for
some time in the sun, and finally piled in kilns, and
there baked to a proper degree of hardness. The earth
for bricks ought to be sufficiently fine, free from peb-
bles, and not too sandy, which would render them
heavy and brittle ; nor ought it to be entirely free from
sand, as this would make them crack in drying.

* Clay is a substance of inestimable value for forming
the bottoms of ponds, and the bottoms and sides of
canals and reservoirs, to prevent the water from drain-
ing away. It also composes, in a great measure, those
tenacious earths called arable soils. What is peculiarly
denominated clay land is known by its holding water,
and not soon drying when wetted. . Such land requires
much labour from the husbandman, before it can be
VOL. T B :
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sufficiently pulverized, or brought to a fit state for
being productive of corn or grass. ;

116. Pree Cravis a fine, and yellowish white variety
of common clay. It is very plastic, adheres strongly to
the tongue; and, in a strong heat, is hardened, and
rendered perfectly white. ;

It is of this clay that tobacco pipes are made, by
the simple process of casting them in moulds, forming
a hole through the stems by means of a wire,
generally dipping the small end into some glazing
material, and then baking them. Pipe clay is also
formed into oblong pieces, dried, and employed for
cleaning white woollen cloths, and for various purposes
of domestic utility. It is likewise the basis of the
yellow, or what is called Queen’s ware pottery. Thisis
glazed in a manner somewhat different from that of
common pottery. The glazing mixture consists of a
certain proportion of carbonat of lead (239), ground
flint, and flint glass, worked with water to the thick-
ness of cream. ‘The ware, before it is glazed, is baked,
and thus acquires the property of strongly imbibing
moisture. It is then dipped into the above composi-
tion ; exposed a second time to the fire, by which the
glaze it has imbibed is melted. A thin glossy coat is
thus formed upon its surface, which is more or less
yellow, according to the greater or less proportion of
iead that has been used. .

117. LOAM is a yellowish or brownish kind of clay; some-

' times containing a considerable proportion of sand. It accursin

* immense beds, and is foundin almost every part of the world.

This substance, when mixed with straw or hair, to

revent it from cracking, is very extensively used fon
the building of what are called mud cottages or houses. ||
"These are generally reared on & foundation of stone, or
Drickwork, to secure them from injury by the moisture
of the earth. It is said to be the most advantageous
practice to form the loam into bricks, and to dry these
in the shade, and afterwards in the sun. The use of
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such bricks is of great antiquity. We are informed
that the ancient city of Damascus, and even the
walls of Babylon, were constructed of bricks made of
loam. ! ;

118, PORCELAIN CLAY is generally of white or reddish,
white colour, sometimes inclining to yellowish or grey,  When

dry, izkabso;b; moisture rapidly ; and it becomes very lenacious
when kneaded.

1t is known from the other clays by the fineness of its par-
ticles, its soilin; the fingers muclzywhgn han{iiled, am'lf its {}?;:
but meagre feel. R
- The usual distinction betwixt earthen ware and
porcelain is, that the former is opaque, and the latter
semi-transparent.  In the manufacture of ‘porcelain the
clay is sometimes used alone, and sometimes intermixed
with other earths, or with felspar (110). The earliest
manufacture of porcelain is supposed to have been that
in China and Japan. The quantity produced in China
must formerly have been extremely great ; as not only
a considerable portion of the eastérn parts of the
world, but almost the whole of Europe, was supplied
with it. In a single province it is said that nearly a
million of persons were at one time employed in this

- manufacture. e - ;

The manufactory at Seves, in France, has Tong been
celebrated both for the excellence and elegance of its
porcelain.  There are well-known manufactories of it
at Meissen in Saxony, at Berlin, and in Austria; but
none of these are at present superior to our own, in
Worcestershire and Staffordshire.

Porcelain clay occurs chiefly in countries which
abound with granite (251) and gneiss (255). It is found
in small quantity in Cornwall, and other granite districts
of England, as well as in those of Scotland and Ireland.
But the most valuable kinds. of this clay are found in
China and Japan.

The mineral is ‘not used in the state in which it is
found in the earth; but is previously washed several
times to free it from impurities. After “the process

E2
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of washing, only about fifteen parts of pure clay remain;-
this is the kaolin of the Chinese. = To form the compo-
sition of the porcelain, this clay is mixed, in certain
proportions, with quartz (76), fiint, gypsum (192),
steatite (124), or other substances; and the mixture is
sifted several times through hair sieves. It is after-
wards moistened with rain water, and, in the form of a
paste, is put into covered casks. Here a fermentation
soon takes place, which changes its.smell, colour, and
consistence. Its colour passes from white into dark
grey; and the matter becomes both tougher and more
soft than before. The peculiar mode of preparing this
“ mixture, and the art of rightly managing it, are secrets
in most porcelain manufactories. )
The next operation consists in giving to the paste
thus formed the requisite shape of the vessels. This
is done first by kneading it with the hands; and then
taking up certain portions of it, and turning it on a
Jlathe, in the manner of common pottery (115) but with
more care. - el
" The third operation is the baking, or firing. This is
done in furnaces of a particular construction, and ge-
nerally lasts from thirty-six to forty-eight hours.  The
state of the baking is shown by proo? pieces, as they
are called, which are placed in convenient situations,
and can be drawn out, from time to time, for examina-
tion. The porcelain in this state, is named biscust porce-
lain ; and figures, and such other porcelain articles
as are neither to be painted nor exposed to water are
sold in the state of biscuit. g
A fourth operation is covering the surface of the bis-
cuit with a varnish or enamel. This is composed of
pure white quartz (76), white porcelain, and calcined
crystals of gypsum (192); and sometimes rincipally
of felspar (110). These substances are carefully groun
then diffused through water, and formed into a paste.
- When used, the paste is diluted in water, so as to give.
it considerable ﬂuidit{r ; and the pieces of biscuit porce-
lain are separately plunged into if, in such manner as
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to cover their whole surface. These are then exposed
to a heat sufficient to melt the enamel or covering: in
this state they constitute white porcelain.

If the 'porcelain 1s to be painted, it must again be

exposed to heat in the furnace. The colours used for
the painting of it are all derived from wmetals; and
many of them, though dull when applied, acquire a
considerable lustre by the action of the fire. The
colours are always mixed with some kind of flux, such
as a mixture of glass (204), borax (206), and nitre,
melted together, and afterwards ground.
" Gum or oil of lavender is used for mixing up the
colours with. When theu-gainting is finished, the pieces
are exposed to a heat sufficient to melt the flux, and
thus fix the colour.

119. TRIPOLI is a kind of cluy of yellowish grey, brown,
or white colour, sometimes striped or”spotted, and of an earthy
texture. - A

Tt feels harsh and dry to the touch; is soft, scarcely ad-
heres to the tongue, and will not take a polish from the nail.

This substance obtained its name from haying for-
merly been imported into Europe from Tripoli, on the
north coast of Africa. It is, however, now found in
several parts of Germany; and a granulated kind has
been discovered in England. L 7

Tripoli is used for the polishing of metals and stones.
For this purpose, it is mixed with sulphur, in the:
proportion of two parts of tripoli to one of sulphur.
These are well rubbed together on'a marble slab, and
are applied to the stone or metal with a piece of
leather. :

When tripoli is combined with red ironstone, it is
used for the polishing of optical glasses. It is some-
times made into ‘moulds, in which small metallic or
glass figures and medallions are cast; and a kind of
tripoli 1s found near Burgos, in Spain, which is used as.
an ingredient in the manufacture of porcelain.

In Derbyshire, and several parts of Staffordshire, is
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dug a kind of tripeli which has the name of 7rotten
stone. - This is considered to be a produce of limestone
shale, which has undergone a decomposition by ex-
posure to air and moisture, It is tised for most of the
same purposes as tripoli.

CLAY SLATE FAMILY.

120, CLAY SLATE, or ROOFING SLATE, is « hind
«of stone of foliated texture, und greyish, bluck, brown, green,
or bluish colour. ; :

Tt breaks into splinters, does not adhere tothe tongue, yields
generally a clear sound when siruck, and is nearly thrice as
heavy as water.

Vast and extensive beds of slate occur in dif-
ferent parts of the world; and this mineral some-
times constitutes even a principal portion of moun--
tains. In our own country there are many Important
quarries of it, particularly in Westmoreland, Yorkshire,
Wales, and Derbyshire, i

The uses of slate are numerous and important ; but
its principal use is for the roofing of houses. For this
purpose it is split into thin plates or lamina. These
are fastened .to the rafters by pegs driven through
them ; and are made to lap over each other at the
edges, in such manner as entirely to exclude the rain
.and other moisture, The kinds which are preferred for
this purpose are such as have the smoothest surface,
-and split into the thinnest plates. It is requisite that
“slate should be damp when split, otherwise this cannot
be done without difficulty. Hence it is generally cus-
tomary to split the masses as soon as possible after they
have been separated from the rock. 3 3

Slate should not be porous. If it be so, the rain and |
snow water will pass through it, and destroy the wood-
work of the house on which it is placed. Porous slate
“is also liable to have moss and lichens grow upon and
-cover it, These plants retain moisture long, and keep
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the surface, and even the interior of the slate, moist ;
so that, during the winter season, by the freezing of the
moisture, the slate is apt to split and fall ‘into pieces.
To ascertain whether-the slate be of requisite compact-
ness, it should be completely dried, then weighed, and
afterwards soaked for some time in water., When -
taken out, it is to be wiped with a cloth, and again
weighed. If it have not acquired any considerable in-
crease of weight, it is a proof of its being suf-
ficiently compact. If; on the contrary, it have absorbed
much of the water, and have become considerably
heavier by the immersion, it is shown to be of a porous
texture. Slatesthat are brittle are bad. If they emit
a tolerably clear sound, when struck with a hammer, it
is considered a proof that they are not too brittle : if,
on the contrary, the sound be dull, they are soft and
shattery. A good slate also ought to resist the action
of a considerable degree of heat. :

The slates that are principally used in London are
brought from North Wales, from quarries that are
worked near Bangor. There are also extensive slate

uarries near Kendal, in Westmorland ; and the Ken-
331 ‘slates, which are of a bluish green colour, are
more highly esteemed than those from Wales." They
are not of large size, but they possess great durability,
and give a peculiarly neat appearance to the roofs
on which they are placed. The slate quarries near
/Easdale, in Scotland, are so extensive as to furnish an-
nually more than 5,000,000 in number, and to give
employment to upwards of 300 men.

French slates were much in use in London about
seventy years ago; but they have been found too small,
thin, and light, to resist the winds and storms of ‘this
changeable climate. s

Dark-coloured, compact, and solid kind slates are:
manufactured into writeng slates, or table slates, as they
‘are sometimes called. In the preparation of these, the
slate, after it is split of proper thickness, is smoothed
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with an iron instrument. It is then ground with sand-
stone, -and slightly polished with tripoli (119), and,
lastly, rubbed with charcoal powder. It is cut into the
requisite shape, set in a wooden frame, and is then
ready for use. L
For writing on these slates, a gencil is' used which
is also made of slate.. These, which are -called slate
pencils, are made of a particular kind of slate, that, on
splitting, falls into long splintery - fragments. It is
necessary that the pencils should be considerably softer
than the slate to be written upon, so that they may
leave a whitish streak on its surface, without scratch-
ing it. = Such is the shivery nature of the slate of
which they are made, that, if it be exposed for some
time to the action of the sun or frost, it is rendered
useless. Hence, workmen are careful to cover it up
and sprinkle it with water, as soon as it is taken from
the quarry, and to preserve it in damp cellars. The
pieces are afterwards split by a particular instrument,
and then wrought into the requisite shape. !
In some of the quarries in Derbyshire and Wales the
slate is so thick as to admit of being split into large and
tabular pieces. These are used for gravestones, and for
slabs for dairies and cellars. Paving stones and mile.
stones are also formed of them ; and vessels for the salt-
ing of meat, and setting of milk in dairies. For the lat-
ter use slate is peculiarly well adapted, on account of
its resistance of greasy or oily substances.  But this
property renders it unfit for any purpose for which it is
,requisite to be painted; as the oil not entering the
stone, the paintsoon peels off, and Jeaves the stone as
black as it was at first. Cut into narrow strips, slate has
also been applied, in the neighbourhood of Bangor,
North Wales, for the formation of fences. !
‘When sufﬁciently solid for the purpose, slate is cut
into inkstands, and turned into vases, and fancy articles
of various kinds. . And a singular circumstance has been
remarked, that, if a window or door be suddenly opened,
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in an apartment where the workmen are turning them,
they will sometimes fly in pieces; though, agﬂ_ 4
work is finished, they may be exposed to the usnal
changes of temperatsire without injury.

Pounded slate is advantageously used for cleaning
iron and other works in metal. When well grouiid,‘ i
and mixed with a certain proportion of loam, slate is
made into moulds for the ecasting of metals in; and
when burned and coarsely ground, is used instead of
sand in the making of a solid and impermeable mortar
or cement, for the parts of buildings that are covered
with water. ¢

191, BLACK CHALK, or DRAWING SLATE, is an

earthy substance, of slaty tevture; generally of a greyish,
sometimes @ Bluish Blaak colonr. Yy of a greyish,

1t is soft and smooth to the touch, and in handling stains th‘e
Jfingers. 3
To crayon painters, and other artists, black chalk is:
avery useful article. Considerable quantities of it are
imported from France, Spain, and Italy. The best is
brought from Italy. This is more free from gritty
particles, more firm and compact in its texture, and in
its touch much smoother than the chalk of any other
country. It contains somewhat mere than one.tenth*
t of its weight of charcoal. When prepared for use,
it is cut into square pencils, which are sometimes en-
elosed in wooden cases, like black lead pencils. These
pencils are said to become dry, hard, and unfit for use
bylong keeping. To preserve them in greatest perfec-
tion, they should be kept in a moist place. Some artists
prefer pencils that are made of the chalk finely ground,
mixed with a certain proportion of gum water, and ¢ast
in moulds. Care should be taken not to put too much
gum, as the pencils will not, in such case, leave any mark
on the paper. ; -7
Drawing slate is sometimes used as a black colour
for painting.  For this purpose it is pounded or ground,,
. and then mixed with oil or size, according to the kind
of work for which it is required. When black chalk is
ES
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Mica is one of the most abundant mineral substances
that-is known. It not only occurs in a massive and
crystallized state, but it enters into the composition of
many rocks; is found filling up their fissures, or crys-
tallized in the cavities of the veins which traverse them.
In some countries, as in Siberia, it is an article of
commerce, and is obtained from mines like other mine-
rals. From these it is extracted by hammers and chisels.
It is then washed, to free it from the impurities which
adhere to it; split into thin leaves or pieces; and as-
sorted into different kinds, according to their goodness, -
purity, and size. We are informed by the abbé Haiiy,
that plates of mica a yard or more in width have been
obtained from the mines in some parts of Russia.

Thin plates of mica are adopted in many parts of
Siberia and Muscovy, to supply the place of glass for
windows. In the shipping of Russia it is considered

referable to glass, as the concussion produced by the
Ering of the guns does not shatter it. It is employed
instead of window glass in Peru and New Spain; and
also in Pennsylvania. Mica may be advantageously
substituted for horn in lanterns, as it is not only more y
transparent, but is not susceptible of injury from the
flame of the candle. It has, however, the inconvenience
of soon becoming dirty ; and of having its transparency
destroyed by long exposure to the air. Mica is used
for enclosing objects that are intended to be viewed by
microscopes. B <8

So plentiful is this substance in Bengal, that, for the
value of five shillings, as much of it may be purchased
as will yield a dozen panes, each measuring about
twelve inches in length and nine in breadth, and so clear
as toallow of ordinary objects being seen through them
at the distance of twenty or thirty yards. iy

Mica, when powdered, is sold by stationers on the
Continent, in place of sand, for absorbing ink in writing,
but it does not dry sufficiently quick to be of much usé
in this respect. In Russia it is employed in different
kinds of inlaid work. It is sometimes powdered; and
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the South American traveller, assures us that the Oto-
macks, a savage race of people, who live on the banks
of the Orinoco, are almost wholly supported, during
three months of the year, by eating a species of steatite,
or potter’s clay, which' they first slightly bake, and then

. moisten with water. M. Golberry says that the ne-
groes near the mouth of the Senegal mix their rice with
a white kind of steatite, and eat it without inconve- -
nience. : ‘

In some parts of Spain a variety of steatite is found,
which is used by artists under the name of Spanish chalk
When slightly burned, this mineral is sometimes used as
the basis of rouge..

- 125. FigurE STONE is a kind of steatite, which has,
internally, a glimmering and resinous lustre, and a s‘laﬁ;r
or splintery fracture. A i

From its softness, and yet solidity of texture, this
mineral can easily be fashioned into various shapes, even
with a knife. Hence in China, where it frequently
oceurs, it is cut into grotesque figures of various kin&s,
which the French call magots de la Chine, cups, vases,
pagodas, snuff boxes, and other articles.

126. MEERSCHAUM, or SEA-FROTH, is a singulur
kind of mineral, of yellowish or greyish white colour, sometimes
s0 light as to float in water, and when fresh dug has nearly the
consistence of wax. ‘ s 3 A

If eaposed to @ strong heat, it becomes so hard as to yield
sparks with steel. B X

‘The principal use to which meerschaum is applied
is in the formation of the bowls or heads of tobacco
pipes used by the Turks, and the quantity consumed
for this purpose is very great.. It is found in a fissure
of grey, calcareous  earth, about six feet wide, near
Konie, in Natolia, where upwards of six hundred men
are employed in the digging and preparation of it;
and the sale of it supports a monastery of dervises
established at that place. The workmen assert that it
grows again in the fissure, and puffs itself up like froth:



86 MEERSCHAUM.

It is prepared for use by being first agitated with
water in great reservoirs, then allowed to remain at
rest for some time. The mixture soon passes into a
kind of fermentation, and a disagreeable odour, resem-
bling that of rotten eggs, is exhaled. As soon as this
smell ceases, the mass is further diluted with water,
which, after a while; is poured off. Fresh water is re-
peatedly added, until the mass is sufficiently washed
and purified. The meerschaum, in this state, is dried
to a certain degree. It is: then pressed into a brass
mould, and, some days afterward, is hollowed out so
as to form the head of the pipe. It is subsequently
dried in the shade, and lastly is baked. In this state
the pipe heads are brought to Constantinople, where
they are subjected to further processes. They are firs
boiled in milk, and next in Iinseed oil and wax ; and,
_when perfectly cool, are polished with rushes and
leather. The hoiling in oil and wax renders them
capable of receiving a higher polish than could other-
wise be given. When thus impregnated, they also
acquire by use various shades of red and brown,
which are thought to add considerably to- their
beauty. InTurkey,and even in Germany, meerschaum
pipes that have been much used are more valued than
those newly made, -and: this solely on account of the
colouring they possess. Indeed there are people in
those countries whose only employment consists in
smoking tobacco pipes, until they acquire the favourite
tints of colour. By long use, the heads become
black ; but if boiled in milk and soap, they are soon
rendered white again. :

It is asserted that the Turks spread meerschaum on
bread, and eat it as a medicine ; and that they cover
with it the heads and eyes of dead bodies, previousl
to interment. As it lathers with water like soap, it 1s
used by the Turkish women for washing their hair;
and, as it absorbs oily matters, it is occasionally used,
as fuller’s earth is with us, for the cleansing and scour-

e

ing of cloth. -~ = _ oty ut ey
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. We are informed by Pliny, that a kind of bricks were
madeby the ancients, so light that, after they were dried,
they would float in water. He describes them to have.
been formed of a spogy kind of earth, and to have had
some resemblance to pumice stone, which he says might
perhaps be applied to the same purposes as these bricks,
if it could be obtained and wrought in sufficient quan-
tity. Bricks of similar description have ‘lately been
made of a mineral substance found near Sienna, in
Ttaly, which is supposed to be meerschaum.

A kind of meerschaum has lately been discovered,
in veins, in the serpentine (132) of Cornwall.

127. BOLE is an earthly mineral, of yellowish or reddish
brown colour, soft, and somewhat unctuous to the touch, and
generally found in ¢ massive state. - 3

Tt exlabits internally a glimmering lustre ; and when put
into water, immediately absorbs it, and breaks down into small
pieces with a crackling noise. This mineral is further distin-
guished by its fracture being conchoidal, or appearing some-
what like the impression of a shell ; and by its adhering
strongly to the tongue. 3

Although bole is at present little used except as a
basis of tooth powder, and a coarse kind of paint, it
was formerly considered an important article in medi-
cine, and used as an astringent. We are informed
that tobacco pipes are sometimes made of this mineral ;
and that it is employed as an ingredient in the glaze of
some kinds of earthen ware, :

It is chiefly imported into this country from the
Levant ; though it has also been found in considerable
beds in Silesia and Saxony.

1198, LEMNIAN EARTH is a kind of bole of ‘yellowish
arey, or yellowish white colour, sometimes marbled: with rusi-
Adike spots. . bk s 7

It is distinguished from bole ly being dry and not unc-
tuous to the touch, dull internally, adhering slightly to the
tongue, and its fracture being earthy.

* With the ancients this mineral was considered an
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Fuller’s earth was formerly considered an article
of such importance in England that its exportation
was prohibited under severe penalties. It was then
employed for most of *those purposes for which soap
has since been so extensively applied. In the dressing
of cloth it is so indispensable, that foreiguers,"althddgh
they can procure the wool, are never able, without
fuller’s earth, to reach the perfection of the English
cloths: and in this country incalculable quantities of it
are consumed. As an article of domestic utility, it
' might be much more frequently used than it is, as a

substitute for: soap, in the cleanirg and. scouring’ of
wooden floors and wainscots. Faogrd Sk Tavs i

There are extensive beds of fuller’s earth in several
of the counties of England. London is principally
supplied from those of Kent, Sussex, and Surry. At
ngedon, near Woburn, in Bedfordshire, a peculiarly
fine kind is dug up from pits at the depth of ten or
twelve feet below the surface of the ground;. and no
country in the world is known to produce fuller’s earth
of qunJ}i’ty so excellent as that obtained in England.

| { ] i
; TALC FAMILY. .

180. JADE, or NEPHRITE, is a very hand and tough
species of stone, of greenish or olive colour, somewhat unctuous
to the touch, and looking as if it had imbibed oil. .

1t is found massive, in blunt-edged or rounded pieces.

Nothing has so much tended to make this stoneknown
as a superstitious notion that a piece of it suspended te
the neck will dissolve stones in the kidnies. Hence
has been attained its appellation of nephrite, or divine
stone; and hence have originated all those numerous
amulets in the form of oval plates, hearts, fishes, birds,
&c. pierced with holes for ribbons to pass throngh,
which are seen in collections of the curious. Some of
the Indian nations make talismans of jade.
- From the roughness and tenacity of this ‘stone, in
addition to its hardness, it is very difficult to be cut
and polished ; and even the best polish which it is
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capable of taking is so imperfect, that a person ignotant |

of its nature might consider it to be merely smootheqd

and rubbed with oil. The ancient artists execcuted in ¢

it many beautiful and delicate figures ; and it is impos.
sible but to admire the industry and perseverance |
svhich they produced even chains, and other holloy
kinds of wori, in jade.

The Turks cut it into handles for sabres and daggers,
and into several kinds of vessels, to which they aftach
great value. 3 1 P

Jade occurs in granite (251) and gneiss (255) in Swit-
_zerland; but the most beautiful specimens of this
mineral are brought from Persia, Egypt, and Siberia.

- 131. AxesTowe isa kind of jade, but differs from it
in having a slaty texture ; and in being less transparent
and less tough. This stone is found in China, New
Zealand, and on the banks of the river of Amazons,
in America. And it is said that several of the tribes
‘of Américan Indians form of it the axes which they
use in place of iron. To explain how these people
have been enabled to work a substance so rebellious
even to the file, and to other instruments of steel (of
which they know not the use), it has been presumed
‘that, when the stone'is first taken from the earth, it is,

‘considerably less hard than when, by drying, its hu--

midity is evaporated : that in this state they work it,
and subsequently harden it, in some peculiar manner,
by exposure to heat. :

189. SERPENTINE is a stone whick, when polished,
has a near resemblance to marble, is of dark green colour, or
reddish; variously streaked, and spotted with lighter green,
red, brown, and yellow. ! v

1t is_ found in beds, and in a mussive stute; is translucent at
the edges ;- and, when pounded, the powder feels soapy to the
touch. i 2

There are few stones likely to prove more valuable
in ornamental architecture, both for beauty and dura-

‘bility, than this. It admits of an excellent polish,-

e
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which is not easily injured by the effects of air or
water. Itis also too hard to suffer the same incon-
veniences of being scratched or broken as marble ; and
its colours are:stated t® be indestructible, And such
is the size of many of the blocks of serpentine; that
columns of almost any dimensions may be wrought out
of them. i T -

Of the serpentine obtained from the Island of An-
glesea,.and‘latc‘aly !{nown by the name of Mona marble,
a great proportion s sent to London by Messrs. Bullock

- and Co. who have a large warehouse and. polishing
rooms for it in Oxford-street. . The prevailing. colours
of this stone are red and green. The quarries are
worked by them to considerable extent. They manu-
facture it into chimney pieces, slabs, columns, and
other articles ; and'its great beauty, and its excellence,
in many respects, over the generality of marbles, will
recommend it strongly to the public notice.

The chief places in which serpentine has hitherto
been found are near Bareuth, and Zoblitz, in Saxony;
in some districts of Cornwall; about six miles west of
the Paris copper mine, in the island of Anglesea ; at
Portsoy, in Bamffshire, and other parts of Scotland ;

and at Cloghan Lee, in the county of Donegal, Ireland.

At Zdblitz there are some extensive manufactories,
in which serpentine is made into vessels and ornaments
of various shapes, that are carried for sale oyer nearly
all parts of Germany. Several hundred persons are

there employed in the working of this stone. R

The name of serpentine is derived from some-of the
Zladrieties appearing coloured and spotted like a serpent’s

il oY 5%

This stone, when found intermixed with primitive
limestone, or  crystalline white marble, differs in no

tespect from the celebrated werde antique marble (149).

138. POTSTONE, or LAPIS OLLARIS, isa greenish
grey stone, unctuous to the touch, and so soft when first taken
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together, in a warm mortar, certain proportions of car-
mine, or extract of the flowers of carthamus tinctorius,
with finely powdered tale, and a certain portion of oil
of benzoin. 2. aiks b ,

The Romans prepared a beautiful blue or purple
colour, by combining pounded tale with the colouring
fluid of some particular kinds of testaceous animals
that are found among the submarine rocks of the coaxts’
of the Mediterranean. According to' Tavernier, the
French traveller, the Persians whiten the walls of their
houses and gardens with lime, and then powder them
with a silvery white kind of talc ; which, he says, gives
to them a very beautiful appearance. Talc is now used
by the Chinese, and was formerly used by the Turo-
peans, in medicine.

135 INDURATED TALC, or FRENCH CHALK,
is a heavy mineral, of close texture, and generally of greenisk
g,.ey:cnlour; unctuous to the touch, and having a somewhat
slaty fracture. ~ ;
° It is found in a massive state; and leaves a white truce

when rubbed upon any olject.
This is a well known substance, which isin great

request by carpenters, tailors, hat-makers, and others,
as the lines that are drawn with it are not so éas'rly
effaced as those that are made with chalk, and parti-
cularly as they remain unaltered even under water.
If lines be traced with it on glass, they remain invi-
sible, or at least are scarcely perceptible by the naked
eye, till breathed upon. This, it has been conjectured,
. in part depends on the comparative softness of the sub-
stance with which the impression is made ; the conden-~
sation of the breath taking place more readily on the
glass than on the tale that covers it, and the impression
of the talc becoming more apparent by the contrast.
Indurated talc, when reduced to powder, is frequently
employed for the purpose of removing stains, occasioned
by grease, from silk and cloth. This it does effectually,
and, in general, without injuring even the most delicate
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colour. Pliny, the Roman naturalist, informs us that

| he had himself seen table cloths, towels, and napkins
of amianthus taken from the table of a great feast,
thrown into the fire, and burned before the company :
and by this operation, he says, they became better
cleansed than if they had been washed.

_ The inhabitants of some parts of Siberia manufacture
gloves, caps, and purses of amianthus ; and it is wrought
into girdles, ribbons, and other articlesin the Pyrenees.
The finest girdles are made by weaving the most beau-
tiful and silky filaments with silver wire. These are
much prized by the women, not only on account of
their beauty, but from certain mysterious properties

i they are supposed to possess.

" The shorter fibres of amianthus have sometimes

been manufactured into paper, but this is too hard for

use. It has, indeed, been proposed to preserve valu-

able documents from fire, by writing them on paper

made of amianthus. Such a plan might deserve con-
sideration, if’ we possessed fire-proof ink ; but until this

be the case, the fire-proof paper will be of little use.

When several of the long fibres of this mineral are
placed together, they may be formed into wicks for
lamps; and it has been asserted that such wicks are
incombustible. Kircher, the German philosopher, had
a wick made of amianthus which burned for two years
without injury, and was at last destroyed by accident.
It is said that the inhabitants of Greenland make use of
amianthus for the wicks of their lamps.

This substance, although it will long continue unal-
tered in considerable heat, yet if the heat be much in-
creased it cecases to withstand it, and is melted into a
dense kind of scoria. In the island of Corsica asbestos
is advantageously employed in the manufacture of pot-
tery. Being reduced into fine filaments, it is kneaded
with clay; and vessels made of this mixture are said
to be lighter, less brittle, and more capable of sustain--
ing sudden alterations of heat and cold than common
earthen ware. ; :
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process of purifying lime, or depriving it of the acid
with which if is combined, is by burning. This is done
in a large kind of furnace, called-a Liln, where the
limestone and fuel ase heaped in alternate layers. After
it has gone through this process it is called quick-
lime and has the above-mentioned appearance and
qualities. - t
 The uses of lime are numerous and important. The
principal of these is in the formation of mortar, or
| cement, for buildings. For this purpose it is first slaked,
by having water poured upon it: a violent heat is
thereby excited, and the lime falls into powder: it is
then formed into a paste by working it with water and
sand. This, when dry, becomes extremely solid, hard,
and durable, Various examples might be mentioned of:
buildings nearly two thousand years old, where the lime
is, at this day, as hard as the stones which it cements
together. Lime is also used for agricultural purposes :
when spread upon land it'is supposed to hasten the
dissolution and putrefaction of all kinds of animal and
vegetable substances, and to impart to it a power of
retaining the moisture which is necessary for the vigor-
ous growth of corn or grass. It is employed in the re-
fining of sugar, in the manufacture of soap, in the
melting of iron, and by tanners, in a state of solution,
for dissolving the gelatinous parts of skins, and removing -
the hair from them. The manufacturers of glue mix it
with that article, for the purpose of adding to its
strength, and preventing its becoming flexible by the
absorption of moisture. This mineral, if well dried,
pounded, and mingled with gunpowder, in the propor-
tion of one pound to two, is of great utility in the
rending of stones and rocks: the mixture, it is said,
will cause an explosion equal in force to three pounds _
weight of gunpowder. Lime, if swallowed or inhaled,
is a virulent poison. Hence persons employed in lime-

becomes that beautiful production, the Derbyshire spar.—All
these having lime for their bases, are denominated CALCARZors
. SUBSTANCES, 4
T2
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the sides of hills to a certain depth, then dig a trench at

the top, as far distant from the edge as the mining ex-

tends at the bottom. s This trench they fill with water,
which soaks through during the night, and the whole
mass is thereby loosened, and falls down before morn-_
ing.

g’I‘he harder and more compact kinds of chalk are cut |
into blocks, and used as building stones. When burned
and formed into lime, chalk becomes an excellent mor-
tar : nearly all the houses in London are cemented with
chalk mortar. It is also used as lime in agriculture,
As it readily imbibes water, it is used by starch-makers,
chemists, and others, to dry precipitates upon. With
isinglass or the white of eggs it forms a valuable lute
or cement. By artists it is in request for the construc-

' tion of moulds to cast metals in; and by carpenters
and others as a material to mark with. Chalk is one of
the most useful absorbents that are employed in medi-
cine: it likewise gives name to an officinal mixture, to

“a powder, and a potion. - :

When pounded and cleared from gritty particles, it
has the name of whiting. In this state it is used for the
cleaning and polishing of metallic and glass utensils ;
for whitening the ceilings of rooms, and numerous other
purposes. Spanish white is the same substance cleansed
with peculiar care ; and the Pienna white, which is used
by artists, is perfectly purified chalk. -

142. MARBLE is a compact and close-grained Lind of
limestone; so hard as to admit of being polished. It is this
quality which principally distinguishes it from other calcare-
ous substances.

Although nearly all the numerous kinds of marble
may be burned, and thus converted into quick-lime, their
use in ornamental architecture, &c. is so important as,
in general, to prevent their application to the infe-
rior purpose of mortar.  Marble has been known
from a very early period. The Book of Esther, in
the Old Testament, describes the palace of Aha-
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suerus to have had * pillars of marble,” and t,hte
pavement of ¢ red, and blue, and white, and black
marble.” ¢

It would be impossible, in an elementary work like
the present; to describe, or evento enumerate, all the
different kinds of marble which were known to the
ancients, or are known to the moderns. But it is, per-
haps, requisite that an account should be given of
some of the most important of them.

GREEK MARBLES.—148. PENTELIC MARBLE i§
of beautiful white colour, and nearly resembles the
Parian marble (145) of the Italians; but it is in
coarser granulations. Sometimes it is splintery. ~It
was obtained from quarries on Mount Pentelicus,
near Athens, and was generally preferred, by the
Grecian artists, to Parian marble. = The Pantheon
was built entirely of Pentelic marble; and many of
the Ashenian statues, and works carried on near
Athens during the administration of Pericles, were ex«
ecuted in it. Dr. Clarke, however, has observed that
while the works wrought of Parian marble remain per-
feet to the present time, those of Pentelic marble have
been decomposed by the atmosphere, and sometimes
exhibit a surface as rude and earthy as common lime-
stone. There are numerous examples of Pentelic mar-
ble in those works of Phidias which form the Elgin
collection in the British Museum.

144, GreeEx WaiTe MARrRBLE—Marmo Greco, of
Ttalian artists, is of snow-white colour, in fine granula-
tions: and somewhat harder, and consequently capable of
higher polish, than most other white marbles. It is found
near the'river Coralus, in Phrygia.

ITALIAN MARBLES,—145. PARIAN MARBLEis
of snow-white colour, inclining to yellowish white. It is
obtained from quarries in the island of Paros, is finely
granular; and when polished has somewhat of a waxy
appearance. Parian marble hardens by exposure 0
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the air, and is one of the most permanent kinds that is
known. Varro and Pliny each state that it was named
Tychnites, by the an"cie_nts, from a Greek word signi-
fying a lamp, because it was generally hewn in quar-
ries by the light of lamps. The finest Grecian sculp-

_ ture that has been preserved to the present time is of
Parian marble. Th%principal statutes of it now extant
are the Medicean Venus, the Diana Venatrix, and
Venus leaving the Bath. It is also Parian marble
on which the celebrated tables at Oxford are in-
scribed.

146. CARRARA MARBLE, the purest of all the kinds
with which we are acquainted, is to this day obtained
from quarries near the town of Carrara. It is of bril-
liant white colour, has a granular texture ; and sparkles, -
when broken, like sugar. This marble, which is almost
the onlay one in use by modern sculptors, was also
quarried and wrought by the ancients.

It is susceptible of a high polish, and is applicable to
every species of sculpture, except when, as is too often
the case, dark veins intrude and spoil the beauty of
the work. In the centre of the blocks a beautiful -
kind of rock cx('iystals, called Carrara diamonds, are
sometimes found. 3 e

During the late war with France, the exportation of
statuary marble from the countries under the dominion
of Buonaparte was prohibited; and at one time it
became so scarce in England as to be sold at the rate
of more than seven guineas per cubic foot. The
block of marble for the statue of his present Majesty
in the great Council Chamber at Guildhall, London,
was stated by the public prints to have cost twelve
hundred guineas,

147. Lunt MARBLE is a snow-white, compact, and
finely granular variety, which was obtained by the
ancients from quarries on the coast of Thscany. It was
preferred by the Grecian sculptors, both to the Parian
and Pentelic marbles ; and it is usually supposed that



10% ¥RENCH MARBLES.,

the Belvidere Apollo, as well as the Antinous of the
.capitol, was wrought out of this marble, - There g
_now found at Luni a white marble, varied with red
spots and dots. : 3

148. GREEN ANTIQUE MARBLE, or VERDE ANTIQUE
of the Italians, is a mixture of white marble and green
serpentine (182). This is believed to have been ob-
tained from some part of Italy, but the quarries are
not now known. z

149. Sienna MARBLE is of close texture, and yel-
lowish colour, disposed in large irregular spots, sur-
rounded with veins of bluish red, passing sometimes
into purple. It is not uncommon in the yicinity of
Sienna, and is in great,request, throughout Europe, for

chimney pieces and ornamental furniture,
\

150. BrocaTELLO MARBLE is somewhat like the
last; but is also irregularly marked with various shades
of red, and, in some parts, with white,

3. ; i
~ 151, ManpELATO MARBLEIS of light red colour, with
yellowish white spots. It is found at Lugezzana, in the
Veronese. Another variety, bearing the same name,
occurs at Preosa,

152. Verpr o1 PrApo MARBLE is a green marble,
marked with darker green spots, which is found near
the town of Prado, in Tuscany.

153. L.aco MAccrorE MARBLE is a beautiful kind, '
white with black spots and dots. It has been em-
ployed for decorating the interior of many churches in
the Milanese. :

154. Breronico Marsre.—This beautiful marble,
which is found near the village of Bretonico, in the
Veronese, is varied with yellow, grey, and rose colour, '

FRENCH MARBLES—155. Many valuable

N
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kinds of marble are obtained from different parts of
the French territory. A

156. CAMPAN MARBLE—Three kinds of marble
are known by thisnase, all of them procured from im-
mense quarries at Campan, near Bagnere, in the Pyre-
nees. e first, called Green Campan, is of pale sea-

reen colour, and exhibits, on its surface, lines of
much deeper green, forming a kind of net-work. The
second, called Isabel Campan, is of delicate rose colour,
with undulat.ing green veins. The third variety, the
Red Campan, is of deep red colour, with veins of still
deeper red. The green variegations in this stone are
formed by a talcy mineral, intermixed with the lime-
stone.—The Campan marble is well adapted for slabs,
tables, chimney pieces, and other ornamental purposes
in the interior of buildings; but, if exposed to the
weather, the talcose substances perish, and leave
hollow spaces, which render its surface rough and
uneven. :

157. GrRIoTTE MARELE is of a deep brown ‘colour,
with blood-red oval spots, formed by shells. Its name
has been obtained from its brownish colour, being simi-
lar to that of the cherries that are called by the French
griotte. 'This marble has, of late, been much used in
the decoration of public monuments, and in splendid
furniture, in France. Some of the ornaments of the
Triumphal Arch of the Carousel are made of it. The
departments of Herault is the part of France from
which it is obtained. It sometimes contains large
white veins, which destroy the harmony of the other
tints. ¢ o
158. MarQUESE MARBLE.—This, which is obtained
from quarries near the village of Marquese, between -
Calais and Boulogne, is marked with different shades and
variegations of white and brown. Of this marble Buo-
naparte commenced a .magnificent column on the
heights near the sea, at Boulogne, to commemorate his

Fb :
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with shining red and white spots and veins. In the
vicinity of TorTosa is found a kind of marble which
has a violet ground, spotted with bright yellow; and
near GRENADA a mgrble of green colour, which some-
what resembles the celebrated verde antique (149).

165. SpANTsH BRECCIA . —There are several beautiful
varieties of breccia in Spain, At Riela, in Arragon,
there is one, composed of angular portions or frag.
ments of black marble, embedded in a reddish yellow
base. The breccia marble of Qld Castile is of bright
red colour, dotted with yellow and black, and encloses
fragments of pale yellow, brick-red, deep brown, and
blackish grey colour. -

GERMAN MARBLES.—166. Germany abounds
in marbles, and affords many kinds which are remark-
able both for beauty'an(} singularity. Of these the
kind best known is . F °

167. LuMACHELLT MARBLE.—This exhibits beauti-
ful irridescent colours, which are sometimes prismatic
internally, but more commonly of various shades of red
or orange; whence it has also obtained the name of
Jfire marble.. Few kinds of marble are more generally
admired than this. It has a dark ground, and is marked
throughout with the appearance of small whitish shells,
which, in certain parts, refract the most beautiful
and brilliant colours. This marble is eut into the tops
and bottoms of snuff-boxes, and several other orna-
mental articles. It is found in veins at Bleyberg, in
Carinthia, :

- 168. Many beautiful kinds of marble are obtained
from the island of Sicrny, particularly one called
Sicilian jasper, which is red with stripes like ribbons,
white, red, and sometimes green. = SWITZERLAND
abounds in marbles ; PorTUGAL, SwEDEN, and Nome
wAY, afford few. In the RUSSIAN EMPIRE many have
been noticed, particularly among the Uralian moun-
tains, The late Empress Catherine caused an immense
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palace to be built for her favourite Orloff, which is
entirely coated, both inside and outside, with marble,
She built the ¢hurch of Isaac with marbles of differeng
kinds, on a vast space, near the statue of Peter the
Great, in Petersburg. We are at present very imper-
fectly acquainted with the marbles of Asia. Dr. Shaw
mentions a red marble obtained from Mount Sinai ; and
M. Morier, in his journey through Persia, speaks of a
beautiful translucent kind which he calls marble of Ta-
briz, and the colours of which are light green, with veins,
sometimes of red, sometimes of blue. He says it is cut
into large slabs, some of which he describes to have mea-
sured nine feet in length, and five feet in breadth.—No
account has hitherto been published of the marbles of
AFricA.—In the United States of AMERICA man

kinds of marble have been discovered, some of whic

have been wrought, and polished ; but very imperfect
descriptions have yet been given of them. :

169. Few countries produce a greater variety of ex-
cellent marbles than the Britrsn IsLAnDs. Although
these are seldom noticed much beyond the limits of the
districts in which they occur, many of them are admir-
ably adapted for ornamental purposes ; particularly for
slabs ‘and chimney pieces. Itis much to be regretted
that we should send to foreign countries for stones
which, in many instances at least, could certainly be as
well supplied from our own. The following is an enu-
meration of a few of the most important kinds.

ENGLISH MARBLES.—170. PExworTH MAR-
BLE, when cut into slabs, is equal both in beauty
and quality, to many of the marbles imported from
the Continent. The Earl of Egremont has, at Pet-
worth, several chimney pieces formed of it. Much
of this marble was USE({) in the cathedral church
of Canterbury. The pillars, monuments, vaults, pave--
ment, and other parts of that venerable structure, have
been formed of it. The archbishop’s chair is an entire
piece of Petworth marble.* This marble is found in
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catest perfection upon an estate of the Ear] 4
E:ront, at Kirdford. It lies at the distance of gf;flg::n
to twenty feet under the surface of the ground, and in
flakes or strata ning or ten inches in thickness.—The
Petworth marble s also an excellent stone for the walls:
and, for paving, it cannot be excelled. When burned it
also constitutes a valuable manure, superior, as sor,ne
farmers imagine, even to chalk.

171. PUuRBECK MARBLE is obtained from the i
Purbeck, in Dorsetshire. It is of dark colour, alil:ncdogf
tains numerous small round shells, which, when itis cut
and polished, mark it with roundish variegations of
brown, dark green, and grey. This marble was formerly
more used than it is at present. Several of the small
columns, and many of the monuments, in the churches
of Dorsetshire, and the adjacent counties, are formed
of it. But it is not so durable as many other kinds,
Wherever it is long exposed to the weather, the sur-

" face cracks, splits off, and becomes defaced.

172. BassicoMBE MARBLE is one of the most beau-
tiful kinds that is found in any country. It varies in
colour, from light brown to deep red; and lm"ge slabs of

it have been obtained that are elegantly and diversely
marked, some in streaks, others in spots, and others in
different coloured shades. A

This kind is quarried at Babbicombe, in Torbay,
Devonshire, and is extensively manufactured into
chimney pieces in the West of }g,n land.  An attempt
was lately made to introduce it in London ; but, from
its not being the production of a foreign country,
this failed of success.

173. DerBysHiRE MARBLE.—There are in Derby-
shire several kinds of marble, most of which contain
an abundance of fossil shells, and other remains of
marine animals. At Wetton, near Ashbourne, a beau-
tiful kind is obtained of greyish black colour; which
contains a' vast number of whitish and very minute
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shells.  This has the name of bird’s eye marble. Near
Monyash a beautiful variety is found, of a cheerful
colour, inclining to brown red, and full of large
marine figures in all directions ; these, when the marble
is cut, appear white, and afford a pleasing contrast.

174. KexpAL MARBLE.—Some varieties of black,
grey, and brown marble, are wrought near Kendal, in
Westmorland. These somewhat resemble the Derby-
shire marbles; and, like them, are manufactured into
chimney pieces, and ornamental slabs for houses. Se-
veral of the slabs are found to contain corallines, and
the remains of other marine animals, which vary their

- appearance in a very pleasing manner.

The Mona MARBLE s a species of serpentine inter-
mixed with white limestone ; and has been already de-
scribed (182).

SCOTTISH MARBLES.—The marbles of Scot-
Jand afford many valuable and beautiful varieties.

175. Tirie MARBLE.—Few of the British kinds of
marble have been more admired than that obtained from
Tirie, one of the Western Islands of Scotland.. Itis ofa
reddish, sometimes a delicate rose-coloured tint, and
sometimes white ; and is always intermixed with other
minerals, which add to its beauty. The most frequent
of these is of black colour, and called hornblende ; the
others are pale green sahlite, blackish brown mica
(123), and green chlorite. In some varieties the horn-
blende is more abundant than the marble.

176. AssyNT MARBLE—At Assynt, in Sutherland,
a white marble has been discovered, which is per-
fectly solid and pure, and entirely free from blemishes
or stains. Blocks or slabs of it may be cut of almost
any size that can be required. This marble acquires
a smooth surface, but remains of a dead hue; whence,
of course, its uses as an ornamental marble are much
gircumscribed. ; y
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177. IsLE oF Sy MARBLE.—There is found in the
Isle of Sky a marble of pure white colour, which ap-
ears capable of yielding large and valuable blocks. Its
racture is granular and splintery, and its texture fine,
It is harder, heavier,ind more compact than the marblo
of Carrara (146); and is apparently well fitted for all
the purposes of sculpture. But it has the defect of
being very unequally hard. While some parts of the
stone are nearly as easy to work as that of Carrara.
other parts are so hard as to add a charge of near ﬁfty’
per cent. to the cost of the working, BT

178. SUTHERLAND MARBLE.—Some beautiful speci-
‘mens of marble of dark brown colour, veined with whit-
ish, light red, or light brown, have lately been brought
from the county of Sutherland. These appear of close
texture, are susceptible of a beautiful polish, and are
capable of being wrought into extremely beautiful slabg
for chimney pieces and other ornamental purposes.

179. Gen TrLT MARBLE is of white or grey colour,
and veined or spotted with yellow or green ; some speci-
mens are nearly white. The granulations are peculiarly
large; and in its aspect and composition, it has great
general resemblance to the Pentelic marble (143).
This marble has of late attracted the notice of the
Duke of Athol, through the suggestion of Dr. Maccul-
loch; and chimney pieces of it have since been made.
It is obtained from a valley of the same name in the
county of Perth, i3

180. BLAIRGOWRIE MARBLE—A few miles from
Blairgowrie, in Perthshire, thereis an excellent granu-
lated broad-bedded marble, of sugar-loaf texture, and as
white as the finest statuary marble. It may be easily
raised in blocks and in slabs of great size, perfectly free
from blemishes. = This marble is supposed to be well
adapted for ornamental architecture, but its large sparry
texture renders it unfit for the sculptor, e

181. GrEnavon MARBLE is of white colour, with
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lar§e granular concretions, somewhat like spangles, and
as large as the scales of fishes. Thisis a valuable kind;
but its situation in the forest of Glenavon, on the pro.
perty of the Duke of Gordon, is remote, and difficult.
of access. g

. 182. BarricHuLisH MARBLE.—On the north side of

* the ferry of Ballichulish, in Lochaber, there is a rock
of marble, of beautiful ash-grey colour, and of a fine,.
regular, and uniform grain, which is capable of being
wrought into blocks or slabs of any size, and is sus-
ceptible of a fine polish. This marble is finely sprin-
kled throughout with grains and specks of pyrites (236),
and with grains and specks of a beautiful lead ore,
which to the eye appears to be rich in silver. ~If used
for ornamental purposes, this would be a bright and
beautiful metallic marble.

183. BrairmacaYLDACH MARBLE.—In the bed of
a river at the farm of Blairmachyldach, about three miles
south of Fort William, is a singular marble, consisting
of a black ground, flowered with white. It is of fine
close grain, but not very hard. The flowering in it is
light, and beautiful, like fine needle-work, or rather
resembling the frosty fret work upon glass windows, in
a winter morning.

The cutting and polishing of marble appear to have
been performed by the ancients nearly in the same man-
. ner as it is with us. In polishing, the first substance
employed is a sharp, coarse-grained sand.  Afterwards
a finer sand is:used, then emery (58) in different degrees
of fineness. These are followed by a red powder called
tripoli (119) ; and the last polish is given with putty.

184. BLACK MARBLE is a species of limestone, of
uniform black colour, and easily distinguishable, by an ex-
cessively disagreeable smell which is emitted on rubbing two
pieces of it together, or striking it with « hammer.

Few minerals are susceptible of a more beautiful
polish than this. It is consequently much used for

N
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chimney pieces, small columns, vases, and other orna-~
mental work. There are two quarries of black marble
near Bakewell, in Derbyshire ; and it is manufactured
to a considerable ext@nt by Messrs. Brown and Co. at

| Derby, who have fixed up in their ware-rooms a large
slab of it as a looking glass.

By the ancients it was much prized. Marcus
Scaurus is said to have ornamented his palace with
columns of black marble, each thirty-cight feet high;
and many of the monuments of ancient Persepolis were
executed in it. M. D’Avejan, Bishop of Alais, used
akind of black marble for paying the apartments of
his palace; but the friction and heat rendered it so
feﬁg that his successors were compelled to substitute
another kind of stone in its place.—The pavements,
however, of many churches, and, of the porticos of
several galleries, on the Continent, are of black marble.

185. CALCAREOUS ALABASTER is a species of lime-
stone of hat whitish or yellowish colour, translucent, and
internally splendent or shining. b 1ot .

It is nearly a pure carbonat of lime; and occurs in
masses, hanging, like immense icicles, from the roofs of lime-
stone caverns, and also coating the sides of such caverns.

The formation of this substance is deserving of
notice, The water which oozes through the crevices
of limestone rocks becomes strongly impregnated
with minute particles of lime. This water, when it
has reached the roof or side of a cavern, is generally
s\:gended for a considerable time before a drop of
sufficient size to fall by its own weight is formed. In
the interval which thus elapses some of the particles
of lime are separated from the water, owing to the
escape of the carbonic acid (26), and adhere to the roof.
In this manner successive particles are separated, and are
attached to each other, until what is called a sta/actite,
having somewhat the appearance of an icicle, is formed.
These stalactites are sometimes solid, having a la-
mellar structure ; sometimes of a fibrous texture,
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radiating from the centre to the circumference, as may
be observed when they are broken; and sometimes
hollow. If the water collects and drops too rapidly to
allow time for the formation Of a stalactite, it falls
upon the floor, and there forms an' irregular lump of

abaster, which has the name of stalagmite. In some
caverns, the separation of the calcareous matter takes
place both at the roof and on the floor; and, in course
of time, the substance upon each increasing, they
meet, and form pillars, sometimes of great magnitude,

Caverns of this kind occur in almost every country,
Those of Derbyshire are well known; but the most
celebrated stalactitic cave in the world is that of Anti-
paros, in the Grecian Archipelago. PRSI

The kind of limestone formed in the above manner
is what the ancients generally denominated alabaster,
It was -employed by them for the same purposes as
marble, was cut into tables, columns, vases, and some-
times evenintostatues. Theyalso used it in themanufac-
‘ture of vases or boxes for containing unguents, " It iy
supposed to have been a vessel formed of this stone
that is mentioned in the Gospel of St. Matthew,
where it is said there came unto our Saviour: ¢ a woman
having an alabaster box of precious ointment.” In
the National Museum at Paris there is a colossal
figure of an Egyptian deity, which is cut in a kind of
alabaster brought from the mountains between the Nile
and the Red Sea. + E :

186. TUF4, or INCRUSTING CARBONAT OF
LIME, is a calcareous substance deposited by such water asis
impregnated with lime. b ¥ e

Tt clothes with a stony coat the smaller branches of trees,
leaves, moss, plants, and other substances ; and thus preserves
them from decay by protecting them from the action of the
atmosphere.

_ Most of the substances termed by the common
people petrifactions belong to this kind of lime. They
are, however, merely covered with, and by no means
converted into stone, ;
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dug out with spades ; and in the digging of it in Ireland
the workmen not unfrequently meet with the horns of
deer and other curious fossils. s
The usual mode by which persons generally unac-
uainted with minerals distinguish this from other sub-
stances is, to break asmall piece of dry marl into a
lass of vinegar, where it will immediately dissolve
with considerable effervescence ; and the briskness of
the effervescence will be in proportion to'the quantity
of lime which it contains. ‘

189. FLORENCE MARBLE is a kind of indurated or
hardened marl, and isremarkable for Dpresenting, when polished,
the appearance of ruined edifices or rocks.

This kind of marble is never used in architecture.
Little slabs of it are cut for Mosaic work, and to be
framed like pictures ; and the latter, when of consider-
able dimensions, are sometimes purchased at a high

iprice. If held at a distance from the eye, an inexpe-
rienced observer might mistake a slab of Florence
marble for a drawing in bistre. Here, observes g
French writer, we remark a shattered Gothic castle,
there the mouldering fragments of a cathedral; in
one part ruined walls, and in another shattered bastions
and towers. But when we approach the picture, the il-
lusion vanishes, and those imaginary figures which, at a
distance, appeared to be so correctly drawn, become
changed into irregular spots, lines, and shades, which
present nothing distinct to the view.

190. Corram MARBLE, which, when cutand polished,
also exhibits the appearance of a landscape, is a kind of
compact marl. It hasits name from being found at -
Cottam, near Bristol.

101, LIAS, or CALP, is a kind of limestone of bluisk
black, or greyish blue colowr, and. composed chiefly of lime,
silex (76), clay, and oxide of iron (21). :

1
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SULPHAT OF LIME,

192. ALABA_STER, or GYPSUDM, is a kind of sulphat
of lime, or of .lsms in\cambination with sulphuric acid (24)
which has a shivery and glittering texture ; and is of white
colour tinged with grey or red, and sometimes striped, veined, .
or spotted.  When crystallized, the I?rimiti'ae Jform of its L‘lys:
tals is a regular, four-sided prism (Fig. 14). i

Being considerably softer than marble, this mineral
is not capable of receiving a good polish. From this
circumstance it is, however, the more easily worked.
Tt is manufactured into chimney pieces, columns, busts,
ornamental vases, and lamps; the latter of which transmit
a soft and gleasing light. Such is sometimes the trans-
parency o alabaster, that it has been employed for
windows ; and at Florence there is now a church which
receives its light through the medium of this sub-
stance. ; :

The ancients; though acquainted with the art of
making glass, had not attained the knowledge of re-
ducing it into thin transparent plates ; and frequently
employed alabaster for windows. Of this stone the
Temple of Fortune, which was built by order of the
Emperor Nero, was erected. It had no windows what-
ever, and received only a soft kind of light through its
_walls ; appearing rather as if the light issued from the
ing?lilor than that it was admitted from without. 3
- The hot springs of St. Philip, which supply the baths
of Tuscany, are so strongly impregnated with alabaster,
that artists take advantage of this to obtain impressions
of bas reliefs, by.merely exposing their moulds to a
current of the water until they become filled with the
earthfy,deposit. . These impressions, when taken out,
are found to be as hard as marble, and are very
beautiful. There are in the British Museum some
casts of medals formed from the water of these
springs. . il _ 3

When alabaster is heated, it falls into a soft white
powder, which, on being mixed with water, absorbs it
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so rapidly, that if it be formed into a paste, it dries ang
becomes hard in a few mines. In this state it is calleg
plaster of Paris ; and is employed for the making of
statues, casts, and other ornamental work, which, though
of a beautiful white colour, are very brittle. When.
mixed with coloured gummy or glutinous substances,
it yields plasters of different hues, and has the name of
stucco ; and in this state is used for lining the walls and
ceilings of rooms. This plaster is much in request in
the northern counties of England, for the floors of |
dairies, store-rooms, granaries, and' other apartments;
and, when properly formed, it constitutes a very smooth
and durable flooring.

The fine white varieties of gypsum are used as an
ingredient in the composition of earthen ware and porce-
lain; and the glaze, or enamel, with which porcelain
is covered, has the purest gypsum for one of its ingre.
dients. Of late years this mineral has been advan-
tageously employed as a manure for fertilizing the soil.

Gypsum is found in Cheshire and Derbyshire, as well
as in several parts of the Continent. That which is
imported into this country from Italy and Spain is
considered i;h(‘a best.

193. Fisrous Gypsum.—There is a variety of gyp-
sum which has a somewhat fibrous appearance, and
which, when cut in a convex form, and polished, reflects’
a light not much unlike that of the cats-eye (86).
Hence it is sometimes sold to ignorant persons for that
stone, It has also been imposed upon purchasers for
the gem called moonstone (118). Fibrous sum is
cut into ear-pendants, crosses, beads for necklaces, and
other female ornaments ; but its softness is such asto
allow of its being easily injured both by dirt and fric-

tion.
i FLUAT OF LIME.

104, FLUOR SPAR, or DERYSHIRE SPAR, isa

smineral formed bythe combination of lime with fluoric acid (27):
It sometimes 0CCuTs in @ massive, and sometimes in a crystal-
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The soda of commerce is obtained from sea water;
and from the ashes of different kinds of plants that:,
grow on the sea-shores, but particularly from that
called salsola soda, vhich is found in  great abundance
on the coasts of the southern parts of Europe; and
from which it has its name. It is sometimes called #a-
rilla, from the salsola soda being so denominated in
Spain.

This alkali is of essential use in the arts. -When
melted with flint or sand, it forms glass, and answers
much better for this purpose than potash. In conjunc-
tion with oil and lime, it is employed in the manufacture
of soap; and it is used as a substitute for soap. in
the cleaning and bleaching of linen, flannels, and worst-
ed goods. If a weak solution of soda be’poured into
foul bottles, or casks in which wine has long been kept,

it will cleanse them. Tt may be also successfully used

for the cleansing of vessels in which milk has become
acid. Saddles, bridles, or boot-tops, may be effectually
cleaned by means of this liquor, and restored nearly to
their original colour and appearance, §
The art of soap-boiling may easily be illustrated by
the following experiment. Take a piece of quick-lime,
slake it gradually by sprinkling on it a sufficient quan-
tity of water. When it is completely slaked, add to it -
about twenty times its weight of water. To this mix-
ture add two parts, lg weight, of common subecarbonat
of soda, previously dissolved in a sufficient quantity of
water. Boil the whole for about half an hour, strain

‘it through a cloth, and beil it till so much of the water

-is evaporated that a phial that will contain an ounce of

_water will hold one ounce, seven pennyweights and a

half; of this ley. Then mix in an earthen ware pipkin
or basin, one part of the ley, with two parts ofp olive
oil. Place the mixture in a gentle heat, capable only
of making the liquor simmer, and allow it to simmer,
stirring the liquor continually, with a wooden stick, till,
by letting a few drops of it fall on a plate, the soap will

be found to coagulate,and the water become speedily se-
, : 5 : :
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from the capital of Thibet, in the East Indies. This
lake is so encompassed with hills as to have no stream
either falling into it or flowing from it. The water is
salt to the taste, and epntains both borax and common
salt.; and the edges and shallow parts are covered with
a stratum of this substance, which is dug up in consi- -
derable masses. for, exportation. It has hiere the name
of tinkal, and is usually brought into Europe enveloped

" ina kind of fatty substance. The mode of refining it
was for along time kept, by the Dutch and Venetians,
amongst those secrets which a want of sufficient re.
search alone preyented from being generally known,
When refined, it is called oras. &

Its uses are numerous. It is employe& as a flux for
metals, being found to produce a more perfectly limpid
fusion than any other substance, For the same reason
itis made an ingredient in the finest kinds of glass,
and particularly of some of the coloured glass pastes
which are manufactured in imitation of gems, But its
chief use.ds to jewellers and goldsmiths, to facilitate
the soldering of gold and silver. Borax is also
used in medicine. -

205. POTASH FAMILY.

Potash is an alkaline substance (42), of white colour, and
of smell somewhat resembling that which is perceived during
the slacking of quick-lime (187). It is extremely corrosive, and
remarkably acrid to the taste. ;

In a mineral state it is only found in combination with ni-
tricacid (30). .

Potash principally exists under the form of asalt, in
vegetable substances; and is obtained by burning them,
afterwards repeatedly washing the ashes with water,
and then filtering and evaporating these to dryness.
The appellation of potash was given to this salt from-
its having formerly been prepared in large iron pots.

The uses to which it is applied are numerous.- It s
employed in chemistry for a variety of purposes; and
also in many arts and manufactures; in scouring, wash=
























CLASS IIL—COMBUSTIBLES.

SULPHUR FAMILY,

211. COMMON SULPHUR, or BRIMSTONE, is «
yellow, dry, and brittle substance, which, in burning, yields u

suffocating fume:: the smell of this, under the demomination
of sulphureous, is well known.

Sulphur is found in a pure or mnative state in nearly all
wolcanic countries : it is about twice as heavy aswater; and is
sometimes crystallized in the form of octohedrons, whose bases
are rhombs. It exists abundantly in-a state of combination

with several metallic substances, and is also JSormed in puirid
animal remains. ;

A great proportion of the sulphur which is used in
commerce is obtained by the process of roasting copper,
and other ores, previously to their being smelted. It
passes off in the form of vapour, and, on being received
nto chambers constructed for the purpose, is there
deposited in a powdery state. The substance thus
formed is the flour of sulphur of the shops. It is after-
wards melted in large pans, and cast in wooden tubes,
to make the hard, or 70ll brimstone. Nearly all the
sulphur used in France comes from the Solfatara of
Italy. This volcanic country every where exhibits
indications of the agency of subterraneous fires. Nearl
the whole ground is bare and white ; and in every part is
warmer than the atmosphere during the greatest heat of
summer. A sulphureous vapour is constantly emitted
from the earth, and sulphur is condensed in various
parts, and in great albundance. This is collected,
‘packed. in casks, and exported to Marseilles, where,it
undergoes certain preparations that are necessary to-
wards purifying and rendering it fit for sale. 3

A considerable quantity of sulphur is employed in
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148 NAPHTHA,

muriat of potash. These are to be rubbed together in
a mortar, but with great care, as by strong friction the
mixture is apt to explode. To obtain a light, nothin;
further is requisite than to dip acmatch, thus formeg,
into a bottle containing the acid.

BITUMEN FAMILY.

212. NAPHTHA, or ROCK OIL, is a yellow or brownish
bituminous fluid, of strong penetrating odour, somewhat greasy

" to the touch, and so light as to float even on spirit of wine.

By exposure tothe air, the consistence of naphtha is increased;
and it passes into_ petroleum (218).

There are copious springs of naphtha at Baku, on
the shore of the Caspian Sea; and also in some parts of
Ttaly, particularly at Monte Cairo, near Riacenza. At
Pitchfgrd, in Shropshire, extensive strata or beds of
sandstone are saturated with this mineral fluid, which is
obtained from the stone by distillation, and is sold, as a
remedy against sprains and rheumatism, under the name
of Betton’s British oil.

By the Persians and Russians naphtha is used inter-
nally as a cordial. On the shores of the Caspian it is
burned in lamps, instead of oil ; and, in some parts of
Ttaly it is employed in the lighting of churches and
streets. When mixed with certain vegetable oils, it
forms an excellent varnish.

It is the property of naphtha to take fire on the ap-
proach of a light, and to burn with great readiness and
a white flame, leaving scarcely any residuum. The
town of Broseley, in Shropshire, was formerly cele-
brated for a burning spring, which was first discovered
in the month of June, 1711. TIts original issuing from
the ground was announced by a terrible noise in the
night, which awakened several persons who lived near

_the spot. Some of these, on going out to ascertain the
cause of the alarm, perceived, about two hundred
yéards from the river Severn, a surprising shaking of the .
earth, and a little bubbling of water through the grass.
On digging round the spot, the water sprang up to a
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great height, apd a candle, which one of them held in
his hand, set it on fire. This circumstance excited
great curiosity ; and many persons, from different parts
of the adjacent country, came to visit what was called
the ** burning well.” To prevent this spring from being
destroyed, an iron cistern was placed upon it, with a
small hole in the cover, through which the water might
be viewed. When a lighted candle was put into this
hole, the water immediately took fire, darting and
flashing in a violent manner, much in the same way as

_spirits do in a lamp, but with greater agitation. It
would sometimes ‘burn for forty-eight hours success-
ively, and without any sensible diminution : and a tea-
kettle, full of water, by being placed upon the hole,
hasbeen made to boil innine minutes. In1'747, this spring
had been lost for many years; but another was shortly
afterwards discovered, the issuing of which was an-
nounced by a rumbling noise under ground, similar to
that which had been formerlyheard. This, however, also
disappeared in the year 1756, by the sinking of a coal-
pit in the neighbourhood. 3

213. PETROLEUM, ocr MINERAL OIL, is a fluid
itumen, of somewhat greater consistency than naphtha: of
black, brown, or sometumes dingy green colour.

By exposure to the air it assumes the consistence of tar, and

is then called MINERAL TAR (214).

This substance exudes spontaneously from the carth,
or from clefts of rocks, and is found in nearly all coun-
" tries, particularly in the East Indies, Italy, France,
Spain, Germany, and England. In the neighbourhood
of Rangoon, in Pegu, there are several hundred wells
of petroleum. These are of square form, of consider-
able depth, and each lined with cassia wood staves.
The oil is drawn from them pure, and in a liquid state,
and is conveyed thence in small jars. The whole
annual produce of this district is estimated at more
than 400,000 hogsheads. o
At Colebrook Dale, in Shropshire, there is a spring
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that the odour arising from the asphalt destroys even
birds which fly over it: Maundrell, however, states
that this is not true, as he saw several birds fly
about and over it, without experiencing the slightest
injury. - 4
Asphalt is also found near ancient Babylon; and
there is reason to suppose that the mortar so celebrated
amongst the ancients, and with-which the walls of Ba-
bylon and of the Temple of Solomon were cemented, -
was nothing more than a preparation of asphalt. We
are informed by Herodotus that a composition of heated
bitumen, mixed with the tops of reeds, was used by the
ancients as a cement. This account is confirmed by
modern travellers, who assert that the remains of
buildings have been discovered in which bitumen was
formerly thus employed. It is presumed to be the
same substance wlg:id{, in our translation of the Old
Testament, is called pitch, and which was used by
Noah, as an exterior and interior coating of the ark;
by the mother of Moses as a coating for the little
vessel in which he was exposed ; and on yarious other
occasions. v
As an article of madem utility, it is to be remarked
that the Arabians dissolve asphalt in oil, and with the
mixture smear their horse harness, to preserve it from
‘the effects of weather, and the attacks of insects. In
a state of solution it is applied, in several eastern coun-
tries, as a covering for timber and the bottoms of ships.
It is occasionally used in the cleansing and healing of
ulcers, and other sores. In France it is manufactured
into a substance which is in considerable request for
greasing the wheels of carriages. It is used by the
makers of watch-dials, who mix it with lamp black and
oil of turpentine; but its chief use is as an ingredient
in certain varnishes, and parﬁculﬁy in the varnish used
by copper-plate engravers. It is frequently adulterated
by % mixture with common pitch ; but this is easily dis-
covered by the smell. SR

‘Besides the countries and places already mentioned,
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asphalt is found in several parts of America, in the
island of Trinidad, in the province of Neufchatel, and
many parts of the Continent of Europe. K

2
217. COAL FAMILY.
. The component parts of coals are principally carbon or char-
coal (48), and bitumen (216). ]

Some kinds of coal are laminar, and others compact. They
in general burn freely, with a bituminous odour, and leave a
considerable residuum, -

This invaluable mineral is found in beds, or strata,
frequently betwixt clay slate (257) and sandstone (267),
ang seldom betwixt those of’ limestone (140). It
chiefly occurs in the northern hemisphere, particularl
in countries which lie nearlyin the same latitudes wi
Great Britain; in Siberia, Germany, Sweden, France,
Canada, and Newfoundland ; and in some of the north-
ern parts of China. It is stated to be abundant in New
Holland ; but we have no distinct account of coal in
the continent of Africa. No fewer than seventy dif-
ferent kinds of coals are brought to the London market,
the value and prices of which greatly differ. Of these
the coals called /¥all's-end, from the name of the pit,
near Newcastle, whence they are obtained, usually bear
the highest price. :

218. COMMON COAL, or PIT COAL, is of black
colour, and has generally a sluty structure and foliated
texture. : s

In handling it stains the fingers : and, in burning, it cakes
more or less during comlustion. Iis component parts are
usually charcoal (48) and bitumen (216), with a small por-
tion of clay, and sometimes with pyrites, or sulphat of iron
(236).  What is called slaty coal contains & greater portion
-of clay than other kinds. ) \ %

Some foreign writers haye ascribed the great wealth
possessed by this country to the coals which are here
produced in such abundance, and which: facilitate, iw a
very essential degree, nearly all its xpauqfactures,- and
consequently are a means of promoting its commerce

' BO






COMMON COAL. - 155

coal. - The greatest part of the descent is through
spacious galleries, which continually intersect other
galleries ; all the coal having been cut away, except
large pil}ars, whichpin /deep parts of the mine, are three
yards high,- and about twelve yards square at the
base, such great strength being there required to sup-
port the ponderous roof. There are three distinct and
parallel strata of coal, which lie at a considerable dis-
tance above each other, and which have a commu-
nication by pits that are sunk between them, These
strata are not always regularly continued in the same
plane. The miners occasionally meet with veins of
hard rock, which interrupt their further progress, and, at
such places, the earth on one side of the vein-appears to
have sunk down, while that on the opposite side has its
.ancient situation. These breaks the miners call dyles (4.
When they come to one of them, their first care is to
- discover whether the coal in the part adjoining be
higher or lower than that in which they have been
working ; or, to use their own terms, whether itbe cast
down or- cast up. For this purpose, they examine at-
tentively the mineral strata on the opposite side, to-see
how far they correspond with those which they have
already passed through. If the coal be cast down,
they sink a pit to it: but if it be cast up, the discovery
‘of it is often attended with great labour and expense.
In general the entrance to coal mines is by perpen-
dicular shafts, and the coals and workmen are drawn
up by machinery. As the mines frequently extend to
great distances horizontally beneath the surface of the
earth, peculiar care is necessary. to keep them continu-
ally ventilated with currents of fresh air, for the pur-
pose, not only of affording to the workmen a constant
supply of that vital fluid, but also to expel from the
mines certain noxious exhalations which are sometimes
produced in them. & i
One of these, denominated fire damp, is occasioned
by the generation of hydrogen gas, or inflammable air
{48). This gas, when mixed with the common air of
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the atmosphere, explodes, with great violence, on the
approach of a lighted candle, or any other flame; and
has, at different times, 6ccasioned the loss of man
valuable lives. It is a singular circumstance, that al-
though it is immediately set on fire by a flame, yet it
cannot be kindled by red hot iron, nor by the sparks
prod uced from the collision of flint and steel. Hence a
machine was, some years ago, adopted in the mines near
Whitehaven and Workington, in which a wheel formed
of steel, and in shape somewhat like that of a razor-
grinder, was turned round with very rapid motion against
a series of flints, and in such manner as to yield to the
miners sufficient light to carry on their work in places
where the flame -of a candle would occasion the most
dreadful explosions. Sir Humphry Davy has lately
invented, for the use of mines where this gasis prevalent,
what is called a saféty lamp. This is a lamp enclosed
in a wire cylinder, the interstices of which are so ex-
tremely small as, whilst it gives light, will not.explode
the gas. 4y s )

Another injurious exhalation in coal mines arises
from the formation of carbonic acid gas, or fixed air
(26), and is called choke damp. . It is the property of
inflammable air to rise to the upper parts; but this, on
account of its weight, occupies principally the lower
parts of mines, and occasions death by suffocation,
though it is by no means so fatal as the former. In
some mines a prevention of injury arising from each
of these gases is attained, by ascertaining the particular
crevices in the coal from which they issue, confining
them at those places within a narrow space, and, if pos-
gible, conyeying them out of the mines, through long
pipes, into the open air.

*There is yet another danger attending coal mines
which requires to be provided against, and this is inun-'
dation. Many mines have been destroyed by the flood-
inguof water which springs up within them. The modes
by which this was formerly extracted were extremely
laborious, and, in numerous. instances, entirely ineffica-
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cious. Bymeans, however, of the fire or steam engines
now in use, the quantity of water raised from mines is

erfectly astonishing. Four engines in one of the col.
Eeries. at Whitehavgn discharge more than twenty
hogsheads per minute, or upwards of 30,000 hogsheads
in every twenty-four hours.

The coal trade, which at present affords so important a
nursery for our seamen, and, in numerous other re-
. spects, yields advantages of the most beneficial de-

seription to this country, was entirely unknown a few
centuries ago. Cc_)als were not generally adopted as
fuel until the beginning of the reign of Charles I.
They were, however, noticed in documents anterior to
the reign of Henry IIL, for, that monarch, in the year
1284, renewed a charter, granted by his father, to
the inhabitants of Newcastle, by which they were per-
mitted to dig coal upon payment of 100/ per annum,
Coals had been introduced into London before 1306 ;for
in that year the use of them as fuel was prohibited, from
the supposed tendency of their smoke to corrupt the air,
About the beginning of the sixteenth century, the best
coals were sold in London at the rate of 4s. 14. per chal-
dron, and at Newcastle for no more than 2s. 64. Duri
the ensuing century, however, they were received into
such general use, that in 1648, on a scarcity of coal in
London, many of the poor are said to have died
from want of fuel. The whole quantity of coals im-
ported into London has been estimated, on an average
of four years, ending in March, 1815, to amount to
1,170,000 chaldrons per annum. -

Some writers have imagined coal to be the remains
of antediluvian timber, which floated upon the waters
of the deluge until several strata of mineral substances
had been formed ; whilst others conceive it to have been
. antediluvian peat bog. It is called pit coal, from the
circumstance only of its being obtained from a mine
or pit; and in London, for no better reason thanits
having been conveyed thither by sea, it has the name of'
sea coal. d ¢
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ters very much; and on this account would be danger-
ous, were it not easily prevented from so doing by being
previously immersed for a little while in water. Cannel
coal has much the appearance of jet. It admits of be-
ing turned in a lathe, and takes a good ?olish; and
snuff-boxes and trinkets made of it have in many in-
. stances been sold as jet (222). Of all the kinds of coal
that are used for gas-lights, none are said to be so
suitable as this. * ’ '

220. STONE COAL, KILKENNY COAL, WELSH
_COAL, or GLANCE COAL, is of a dark iron-black colour,
with metallic lustre, and foliated texture; and copsists almost
entirely of charcoal. N

Unlike most other kinds of coal, this-eccurs both in
stratified masses, and in lumps nested in clay. Itis
found in several countries of the Continent, in Wales,
Scotland, and Kilkenny in Ireland.

When laid on burning coals, it becomes red hot, emits
a blue lambent flame in the same manner as charcoal ;
and is, at length, slowly cc d, leaving behind a
portion of red ashes. No smoke nor soot is produced
from this coal;but, on the contrary, itwhitens the places
where the fume is condensed ; and the effluvia which it
gives out are extremely _suﬂ'ocatin(i.

This coal is chiefly used in the drying of malt.

921. BOVEY COAL, BROWN COAL, or BITU-
MINOUS WOOD, is of Urown colour, and in shape exactly
resembles the stems and branches of trees, but is usually com-
pressed. Itis soft, somewhat flexiblc, and so light as nearly to |
float when thrown into waler. B

The greatest abundance of this coal occurs at Bovey,
near Exeter, from which place it derives its name. The
lowest stratum is worked at the depth of seventy-five
feet beneath the surface of the earth. It is also found
in Scotland, Ireland, and Germany.

As fuel, the Bovey coal is used only by the poorest
classes of the community, as, notwithstanding its burn-
ing with a cl_ear flame, it emits a sweetish but ex-
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iremely disagreeable sulphureous gas, which is injurio
to the health of the inhabitants. It s principali]y us:('i
for the burning of lime, and for the first baking of
earthen ware. ° 2l

922, JET, or PITCH COAL, is a solid, black, and
| opaque mineral, harder than coal, and found in detached
musses from aninch o seven or cight:fget in length, having @
ﬁne;rr regular structure, and « grain resembling that of
wood.

It has times becn confounded with cannel coal (219),
but it is easily distinguished Ly its superior hardness : Jet
cannot without difficulty le scratched with a knife, whilst
cannel coal may be marked by the simple pressure of the nail,
_ The name of jet has been derived from Gages; a
river of Lycia, whence the ancients are said to have ob-
tained this substance. It is frequently cast ashore on
the eastern coasts of England, together with pieces of
amber and curious pebbles, particularly near Lowestoft
in Suffolls, and in some parts of Yorkshire, where many

ersons employ their leisure in searching for it, and *
forming it into various kinds of trinkets. Jet is found
in several countries o the contiiteig. . :

It is stated that in the district_of Aude, in France,
there are more than 1,000 persons constantly employed
in the fabrication of jet into rosaries, buttons, ear-rings,
necklaces, bracelets, snuff-boxes, and trinkets of dif-
ferent kinds. Near fifty tons weight of it are annually
used for this purpose; and articles to the value of
18,000 livres are said to be sold in Spain alone. In
Prussia the amber diggers call it black amber, because.
it is found accompanying that substance ; and because,
like amber, it is faintly electric, or attracts feathers and
other light objects when rubbed. They manufacture
it into various ornamental articles, and sell these as
black amber, to ignorant perscns, at a.great price.

In different parts of the globe the trunks of trees,
which have been long buried, have passed into tle
state of jet; and, in almost all these trees may be traced
the distinctive characters of the species to which they
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artial to this substance that Pliny, reprobatin
great demand for it, says, the Romi:l fgma]es fotulﬁ
give larger sums for a puppet or figure in amber, re-
sembling 2 man or woman, however small its size
than they would for the finest man or the most valiant’.
soldier. Under the Emperor Nero, persons were sent
from Rome for the purpose of collecting and purchas-
ing amber ; and so much of it was at length obtained,
that it was used for ornamenting the nets and cordagé
el:;floyed in the the_atres for preventing the wild ani-
mals from approaching the populace there assembled.
It was likewise used to ornament the armour, the biers,
and funeral apparatus, of such persons as were killed.

Amber is now chiefly in request by Greek and Ar-
menian merchants; but it is uncertain where they dis-

ose of it. Some persons conjecture that it is pur-
chased by pilgrims previously to their journey to
Mecca ; and that, on their arrival in that place, they
burn it in honour of Mahomet.

The kind most in esteem is. of a bright golden yellow
colour. This is occasionally manufactured into snuff-
boxes, small vases, necklaces, bracelets, cane-heads,
and other ornamental articles, many of which are pur-
chased by the Turks, Russians, and Poles; but the
general demand for them has of late very much de-
creased. Some years ago the German artists paid great
attention to this substance; and many experiments

. were made for the purpose of discovering means of re-

moving its defects, and improving its beauty. Itis
said that they possessed the art of liquefying it to such
a degree, that it could be run into moulds without in-
juring its beauty ; and that specimens of this liquefied
amber are'preserved in the Electoral Cabinet at Dresden.
There are still considerable manufactories of amber at
Stolpen, Koningsberg, Dantzic, and Lubec.

Amber, when wrought into ornaments, is first split on
aleaden plate, and then turned on a particular kintl

| of whetstone. The polishing of it is performed with

chalk and water, or chalk and oil; and the work is
1
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they are in a state fit for use. Some of them are _
washed in running water, to clear them from earthy
particles. They are then piled with combustib'e sub. |
stances, and burnt or roasted, ‘or the purpose of rid.
ding them of the sulphur or arsenic with which they
may happen tobe combined, and whichrises from them
in a state of fume or smoke. Thus having been freed
from impurities, they undergo the operation of melt-
ing, in furnaces constructed according to the nature
of the respective metals, or the uses to which they are |
to be subsequently applied. ] 9 :
The knowledge of metals is a subject of great im-
portance to man ind. Their use in trade is so frequent,
and in the arts so various and so interesting, that few
objects can be more worthy of attention than these.

' ORDER L—MALLEABLE METALS,

OR, SUCH AS ARE CAPABLE OF BEING FLATTENED OR
ELONGATED BY THE HAMMER, WITHOUT TEARING
OR BREAKING.

—

226. PLATINA, the most ponderous of all the melals
with which we are acquainted, is,when purified, about twenty
times heavier than water. It is also one of the hardest and
most difficult to be melted, is of white colour, lut darke |
and not so bright as silver, and is found only in small blunted %
and angular grains or scales in the sunds of some of the rivers |
in South America. 2 i

If platina could be obtained in sufficient quantity, it |
J
\

r7ould perhaps be the most valuable of all metals. The
important uses to which it is applicable may easily be |
imagined when we state, that it is nearly as hard as



+ acids have scarcely any effect upon it.
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ion, and that the most intense fire and most powerful
Platina is not
fusible by the heat of a forge, but requires either the
concentrated rays of the sun in a burning mirror, the
galvanic electricity, or a flame produced by the agency
of oxygen gas. ; : i

It is admirably adapted for the uses of the philoso-
phical chemist;.althm_lgh.vessels made of it must al-
ways be found expensive, from its being necessary to
solder them ‘with gold; and although it has the disad-
vantage of being subject to corrosion by the application
oruse of caustic alkalies. Vessels made of it are not
liable to be broken, and are as indestructible as those
made of gold. When properly refined, its colour is
somewhat betwixt that of silver and iron. Not being
liable to tarnish like silver, platina is anufactured inte
several kinds of trinkets.

Its ductility is so great that it may be rolled into
plates, or drawn into wire ; and platina wire, for strength
and tenacity, is considered much preferable to that
either of geld or silver of equal thickness. Platina is
also made mto mirrors for reflecting telescopes, into
mathematical instruments, pendulums, and clock-work;
particularly where it is requisite that the construction
of these should be more than usually comect, as
platina is not only free from liability to rust, but is
likewise subject to very little dilatation by heat,- It is
sometimes beaten into leaves and applied to porcelain,
in the same manner as leaf-gold ; and its oxide (21) is
used’in enamel painting, and might be used with great
advantage in the painting and omamenting of porcelain.

# The platina employed for all these purposes is repeatedly

melted, with arsenic, as without the aid of this it could
only be obtained in very small masses, owing to the in-

 tense heat that is required for its fusion.

This. extraordinary metal was unknown in Europe

. until about the year 1785, when it was first brought

from South America by Don Antonio Ulloa. -
VOL, . I
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of uniting with itself every particle of the precious
metal, but being incapable of union with the other
substances, extracts it even from the largest portions of
earth. The quicksilver, which has absorbed the gold,
is then separated by means of heat: it flics off in
vapour, and leaves the other metal in the vessel used
for the operation.
Gold has been known, and in request, from the very
earliest ages of the world. By the assent of civilized
nations, it has become the representative of wealth
_under the form of money ; and is now an universal cir-
culating medium for the purchase of all kinds of com-
modities. It has been chosen to occupy this important
place on account of its scarcity, its weight, and other
valuable properties. e
As gold is not liable to tarnish or rust, it is frequently

employed for ornaments of dress. But, beyond-its-use
in the coinage, its most important uses are for gold-
smith’s worl, in jewellery, and for gilding. 77 each of
these its standard or purity is different. Tliat denomi-
nated coinage, or sterling gold, consists of an alloy of
about twenty-two parts of gold with two parts of
copper; whilst gold of the new standard, of which gold
plate, watch-cases, and many other articles are made,
consists:of,only eighteen parts of gold, and six parts of
copper.  Each of these is stamped at Goldsmith’s Hats |
the former with a lion, a leopard’s head (the mark of e
goldsmiths’ company), a letter denoting the year, th
king’s head, and the manufacturer’s initials ; the latter -
is stamped with the king’s head, letter for the year, a
crown, the number 18 to designate its quality, and the
manufacturer’s initials. The coinage gold of Portugal
and America is of the same standard as our own; that
of France is somewhat inferior; and Spanish gold is |
inferior to the French. The Dutch ducats and some

. of the Moorish coins are of gold unalloyed. Trinket
gold, which is unstamped, is in general much less pure
than any of the above; and the pale gold which is used
by jewellers is an alloy of gold with silver.
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the paper of which has been well smoothed; and rublied
with red bole (127), to prevent them from sticking.
The leaves are about three inches square, and the gold
of each book weighs somewhat wore than four grains
and a half. - i

1t was anciently the custom to beat gold into thin
plates, and to gild the walls of apartments, the surfaces !
of dishes, drinking utensils, and other articles, by cover-
ing them with such. But this was not only an expen-
give, but it must have been a most clumsy mode of*
ornament. The present modes of gilding are_very
different.  When this is to be done on wood, the surface
is first smeared with an adhesive kind of oil, or with a
kind of glue called size ; and the gold leaf above men-
tioned is then spread upon it by a tuft of cotton or
other soft substance.

The gilding of iron or copper is performed by clean-
ing and polishing its surface, and then heating it till it
has a blue colour. When this has been done, a layer
of goid ieaf is put em, siightly burnished down, and
. exposed to a gentle fire.- It is usual, in common worls,
to place three such/layers, or four at the most, each
eonsisting of a single leaf. - The heating is repeated at
each layer, and last of all the work is burnished. ~ For
gilding in or moulu, as it is denominated by the French,
an amalgam consisting of ten parts of mercury and one
part of gold is used. This is spread upon the metal,
and is afterwards exposed to the action of a fire suffi-
ciently strong to evaporate the mercury and leave the
gold behind. The gilding in o7 moulu is much more
solid and permanent than that by the former method.

When gilding is pale and dirty, it may be revived by _
means of what is called gi/ding waz, a composition o
yellow wax, bole (127), verdigris (230), and alum.

A very beautiful gilding uponmetals, and particularly
upon silver, is effected by soaking clean linen rags in a
sofation of gold made by aqua regia (207). 'The rags
are dried and burnt; and the ashes carefully preserved.
These ashes are used by taking a sound cork, moisten-
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this country is that imported from Syria under the name
of Damascus steel. Germany is also noted for its
steel. The best steel manufactured in Britain is known
by the name of cast ste?l ; and the making of it, although
it was long kept a profound secret, is now discovered
to be a simple process. It consists merely in fusing it
with carbonat of lime (140), or in what is called ce-

" mentation, with charcoal powder,in a peculiar kind of

furnace. The iron produced in Sweden is considered
superior to that of any other country in Europe for the
manufacture of steel. g i

All kinds of edge tools, where excellence is required,
aremade of steel ; and a steel instrument may be imme-

 diately known from an iron one, by letting fall upon it a

dnt)g of nitric acid or aqua fortis (206), somewhat diluted
with water. Ifit be steel, this will occasion a black spot ;
but if it be iron, it will not have this effect. Steel is ate

~ tracted by the magnet, and is capable of receiving a

permanent magnetic property, which has led to the dis-
covery of the mariner's compass. Had iron been pro-
ductive of no other advantages to mankind than this, it
would on this account alone have been entitled to their
greatest attention.
~ Iron, when exposed to the moisture of the atmo-
sphere, becomes gradually covered with a brown or-
ellowish substance, known by the name of rust, which,
if suffered to continue without interruption, will corrode
the entire substance of the iron. The rust or oxide of
iron (21) is a substance in considerable request by calico
printers for a dye. Irommoulds are spots on linen

‘occasioned by its exposure to iron in damp situations ;

these are removable only by the application of an acid.
There are various modes of preserving iron and steel -
from rust. The following is recommended by a very
eminent French chemist as one of the best. Mix copal
varnish, made greasy with oil, with about four-fifths f
the best spirit of turpentine. Apply this, by means of
a sponge, over the whole surface; and allow it to dry.
This varnish may be successfully used for all the
s K2
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other meteoric stones which have fallen in different
parts of the world. .

Two stones fell near Verona in Italy, in the year
1672, one of which weighed three hundred, and the
other two hundred pounds.

Mr. Sowerby, the publisher of English Botany, and
of several other highly estimable works, possesses a me-
teoric stone which fell near Wold Newton'in Yorkshire,
in the afternoon of the thirteenth of December1795, and
weighed fifty-six pounds. Whilst this stone was in motion
through the air, several persons perceived a body
passing along the clouds, although they were unable to
ascertain what it was, It passed over several different
villages, and was also accurately and distinctly heard.
The day was foggy; and though there was some
thunder and lightning at a distance, it was not until
the stone fell that an explosion took place which alarm-
ed all the adjacent country; and created, distinctly, a
sensation that something very extraordinary had hap-
pened. A shepherd belonging to Captain Topham was
within a hundred and fifty yards of the place where it
fell ; George Sawden, a carpenter, within sixty yards; and

' John Shepley, one of Captain Topham’sfarming servants,
was so near that he was forcibly struck by some of the
mud and’ earth that were raised by the stone dashing
into the'ground. In its fall the stone excavated a place
nineteen inches in depth (seven inches of which were
ina solid rock of chalk), and somewhat more than three
feet in diameter, fixing itself so firmly that some labour
was required to dig it out. : )

Another stone, of considerable size fell in Scotland
on the fifth of April, 1704. A misty commetion was
observed in the atmosphere, and nearly at the time of
the stone falling, a report was heard as loud as if three
or four cannon had been fired at a little distance. The
raport was succeeded by a violent rushing or whizzing
noise ; and, almost immediately afterwards, the stone
fell into a drain, in the presence of two men and two:
boys, splashing the water to a distance' of twenty feet
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aound. The stone, when dug out, was found to have
sunk about eighteen inches into the earth,

On the fifth of November, 1814, about half past four
o'clock in the afternown, a dreadful peel of thunder was
heard in the Doab in Persia, and was immediately suc-
ceeded by a shower of large stones, many of them from
twenty-six to thirty pounds weight each.” Several inha-
bitants of the adjacent country were present at the
time ; and not fewer than nineteen of the stones were
" collected.

Professor Pallas, many years ago, discovered lying on

* the surface of a hill in Siberia, a mass of native iron,

which weighed 1680 pounds. It was considered by the
natives as a holy relic, and was believed by them to
haye fallen from heaven. M. de Bougainville, the French
circumnavigator, discovered, on the banks of the river
La Plata, in South America, an enormous mass of na-
tive iron, which he calculated to have weighed about
100,000 pounds. And a mass of native iron, appearing
in every respect to have been of meteoric origin, was,
some years ago, discovered in the district of St. Jago
del Estro, in South America. It was in the middle of
a great plain, and had no rock or mountain near it, and
was calculated to haye weighed about thirty tons.

. The origin of meteoric stones is involved in great ob-

seurity. Some writers have imagined that they might
be projected from distant volcanoes; others, that they
may have been detached from rocks, and had their sub-
stance considerably changed by a concurrence of na-
tural causes ; others, that they may have been generated
in the air by a combination of mineral substances ; and
others, that they may have been projected from the
moon. The latter was the opinion of La Place the
astronomer, who says that a mass, if thrown by a vol-.
cano from the moon, with a velocity of about a mile
and half per second (which he conceives possible
to be done) it will thence be projected beyond®the
sphere of the moon’s attraction, and into the conﬁngs
of that of the earth; the consequence of which will
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over them; and these deposits have the name of streane
works. WAL y

When the tin ore has been dug from the earth, or
has been collected at these stream-works, it is thrown
into heaps, and bfoken to pieces. Afier this it is
washed, and subsequently roasted in an intense heat,
for the purpose of dissipating some of the substances
with which it is combined. It is lastly melted in a
furnace, and thereby reduced to a metallic state, The
metal is poured into quadrangular moulds of stone,
-each containing about 320 pounds weight. These have
the denomination of block-tin, and are stamped by offi-
cers of the Duke of Cornwall, with the impression of a
* lion, the arms of that duchy, This isrendered a necessary

operation before the tin can be offered for sale; and on
stamging, it pays a duty of four shillings per hundred
weight to the Prince of Wales, as Duke of Cornwall,
who, thence derives a very considerable income.

The article usually called #n, or tin-plate, and, in
Scotland, white zron, of which saucepans, boilers, drink-
ing vessels, and other utensils of domestic economy are
made, consists only of thin iron plate coated with tin.
It is thus formed. The iron plates are immersed in
~ water rendered slightly acid by spirit of salt (muriatic
~ acid, 202) or spirit of vitriol (sulphuric acid, 211); after

which, to clean them completely, they are scoured quite
bright. These plates are then each dipped into a vessel
filled with melted tin, the surface of which is covered
with suet, pitch, or resin, to prevent the formation of
dross upon it. The tin not only covers the surface of
the iron, but completely penetrates it, giving to its
whole substance a white colour.

In a manner similar to this, stirrups, buckles, bridle-
‘bits, and other articles, are tinned. :

Iron is usually tinned before, but copper always after
it has been formed into utensils. The object to be
attained by the tinning of copper is to prevenf the
vessels. made of that metal from being corroded, and

* to preserve the food prepared in them from being
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mixed with any particles of that poisonous substance
called verdigris, which is formed by such corrosion.
In the tinning of copper vessels their interior surface is
first scraped very clean with an iron instrument, and
then rubbed over with sal-ammoniac (207), for the pur-.
pose of more completely cleansing them, and also of -
preventing the formation of verdigl:ls from the copper
during the operation. The vessel is t!xen hgated, and
a little pitch is thrown into it. While quite hot, a
piece of tin is applied to the copper, and this, instantly
‘uniting with it, soon clothes the whole surface with tin.
‘This metal, when amalgamated with mercury, is used
for the silvering of looking-glasses (228). When tin is
melted in an open vessel, its surface is soon found to be
covered with a grey powder, which is an oxide (21) of
the metal, and is ‘generally called dross. If the heat
be continued, the colour of this powder becomes yellow.
In this state it is known by the name of tin-putty, and
is employed in polishing glass, steel, and other hard
substances. When the heat is very violent, the metal
takes fire, and is converted into a fine white oxide,
which is used to render glass opaque, forthe forming of
enamel. Oxide of tin is also an important article to
dyers. It is employed by them, in large quantities, to
give brightness to such colours as are used in forming
scarlets, and other reds; and to precipitate the co-
louring matter of other dyes. -
Tin is an essential ingredient in Jell-metal, bronze,
pewter, and various other compounds. It may be
combined with lead, in any proportion, by fusion ; and
this alloy is harder, and possesses much more tenacity
than tin. The hardest alloy is a composition of three
parts of tin and one of lead. The presence of the tin
destroys, in a great measure, the noxious qualities of
the leed. It is sometimes customary to tin copper
vessels with this mixture, and it has been ascertained
“that.such vessels are in no respect injurious. ;
There are three kinds of pewter in common use.
‘These ave called plate, trifle, and ley pewter. Thefirst, -

'






206 LEAD.

being two or three yards before these next in succession,
and thus forming a kind of steps. The implementy
used are picks, hammers, and strong iron wedges:; and
the rocks are also frequently loosened by means of
gunpowder. o

When the ore is brought out of the mine, it is sorted
and washed, to free it from dirt and rubbish. After
this it is spread on a board ; the best pieces are picked
out and separated ; and those containing ore mixed with
spar (194) or other substances, are placed separate, to be
broken, and again picked. After the ore, by picking
and washing, has been sufficiently cleansed from ex-
traneous matters, it is roasted in a kind of kiln to free
it from the sulphur that is combined with it. The next
process is to mix it with a certain quantity of coke,
charcoal, or peat, and submit it to the smelting furnace.
In this furnace there are tap-holes, which, when the
lead is melted, are opened, and the metal, in a fluid
state, runs into a large iron pan. The dross which
floats on its surface is now skimmed off; and the metal is
taken out by ladles, and poured into cast iron moulds,
with round ends. The lead thus formed, is ready for
. use, and has the name of pig lead. According to their
size, the pieces that are thus cast have the appellation of
pigs; and half pigs.

Lead is mentioned in the Sacred Writings ; and is
‘described by Homer as in common use at the period of
the Trojan war. The ancients seem to have considered
it as nearly allied to tin. The Romans employed it to
sheathe the bottoms of their ships, fastening it to the
planks and timbers by nails made of bronze.

When first melted, lead is bright, but it soon tarnishes
by exposure to the air. It melts at a temperature very
low in comparison with most other metals; and when a
strong heat is applied, it boils and evaporates. :

Lead is much employed in the useful arts. When
rolled between iron cylinders to a requisite state of
thifiness and uniformity, it is used for the covering of
houses and churches, notwithstanding the danger, in
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length entirely corroded, and converted into a hea
white powder, The manufacture of white lead is 3
most unhealthy trade, and confined to a few persons,
who have large conveniences for the purpose. This
substance, when mixed with oil¢ is used as a paint for
wood-worlk both of the outsides and insides of buildings,
The fumes that are emitted from white paint are ex- |
tremely noxious. Persons who breathe them arve fre
quently'seized with pains, and experience symptoms not
much unlike those that precede palsy ; and the danger
which attends the inhabiting of apartments recentl
painted is well known. The odour of vinegar will
correct the pernicious effect of these exhalations, by act-
ing as a solvent, and combining with, and precipitating
them. We are informed that white lead, dangerous as
it is, was in great request among the Roman ladies as a
cosmetic. 1t is sometimes used as an external applica-
tion for ulcers and other kinds of sores. :

Mussicot is a mineral substance of yellow colour,
used for painting, and prepared from the dross or
pellicle that is formed by the melting of lead. -

Red Lead, or Miniun, is a mineral substance of red
colour, used for painting, and made, by a tedious and
troublesome process, from massicot. For this purpose
the massicot is ground to a fine powder, put into a
furnace, and constantly stirred, whilst the flame of the
burning coals plays against its surface for about forty-
¢ight hours, when it is converted into a red powder,
which is the article under consideration. It is subse-
quently passed through very fine iron sieves. The use
of red lead as a pigment 1s well known ; but as it is
liable to turn black, vermilion is generally preferred to
it. It is sometimes employed in medicine as an exter-
nal application for abating inflammations, cleansing and
healing ulcers, and the like ; and is used in the manu-~
facture of glass. :

Litharge is another kind of oxide of lead. This is
prepared by exposing calcined lead to-a brisk fire for a
certain length of time. The substance, on cooling;
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concretes into a flaky matter. Litharge is used b{
potters for the glazing of earthen ware, although suc
vessels are thereby rendered unwholesome. It is also
employed in the compgsition of the finer kinds of glass
for the purpose, not only of giving them greater trans-
parency, but also of rendering them capable of sus-
taining sudden changes from heat to cold, and of
giving to them a susceptibility of being cut without
breaking. It, however, adds considerably to the weight.
of the glass. ;

Litharge Plaster, ov Diachylon Plaster, as it is more
frequently called, is prepared by boiling two pints of
olive oil with one pint of litharge, adding water, and
constantly stirring the mixture till they are duly in-
corporated. This plaster is applied in excoriations of
the skin, slight wounds, and other sores.

Sugar of Lead, is a 1plre aration either from the metal
itself, or from white lead and distilled vinegar. It is
usually observed in-the form of small slender crystals,
which have a glossy appearance like satin, This. sub=
stance is employed, in considerable quantity, by dyers
and calico printers; and is the basis of a liquid fres
quently used in medicine, called Gouwlard, or Goulard’s
Eatract, Although in itself a most virulent poison, it
is often used by unprincipled dealers for correcting the
rancidity of oil of almonds and olive oil; and a similar

ernicious fraud is practised by dissolving a portion of
it in wines which are becoming acid, in order to correct
their acidity. These frauds, however, are easily de-
tected by preparations or tests, which are sold by che-
mists for that purpose. Perhaps the best and simplest
test is Harrogate water : a little of this poured into the °
suspected compound will discover the presence of lead
by giving to the fluid a dark brown or blackish tinge.

The following is a pleasing experiment. Dissolve an
ounce of sugar of lead in about a quart of water ; filter
the solution through a piece of blotting paper, and puf
it into a glass decanter, suspending in it a piece of zin¢
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9298 GRANITE OF INGRIA—GRAPHIC GRANITE,

" cular height, and is said to contain granite enough for
all the kingdoms of the earth, although they ghould be
as partial to this stone as the ancient Egyptians were,
Columns and obelisks of any sizecand height might be
cut from it; for the rock is one uniform mass, with.
out appearance of strata, division, or ﬁSSl'Il'e “of any
kind. A convincing proof has been given of its strength -
and hardness, in a fragment of several tons’ weight,
which fell from nearly the top of a precipice five hun-
dred yards in height, upon a hard and solid rock below,.
and yet continued entire. «

253. GRANITE oF INGRIA.—A beautiful red granite
is found in some parts of Russia, remarkable on account
of the felspar (110), that it contains, appearing in round
or oval pieces, from half an inch to two inches in dia-
meter. This granite when polished, exhibits shining
spots of round or oval shape, which give to it somewhat
the appearance of being studded with precious stones.

The royal summer garden at Petersburg is decorated
with a superb colonnade of Ingrian granite. The co-
Iumns are sixty in number, and each of a single piece
twenty feet long, and three feet in diamefer. "Many of
the public buildings of Petersburg are of this granite.
An immense block of it thirty-two feet long, twenty-
one feet broad, and seventeen feet high, forms the pe-
destal of the celebrated equestrian statue of Peter the
Great, in that city.

v 254, GrAPHIC GRANITE,—A singular  kind of
granite has been discovered in the island of Corsicd,
and lately near Portsoy in the north of Scotland. The
ground of this granite is a whitish or reddish yellow
felspar, in which are embedded crystals of quartz
eacg from an inch to an inch and half long, and several
lines in diameter. The name of graphic granite was
given to it in consequence of an imaginary resemblance
whicli' the sections of these’ crystals have to Hebrew, or
Arabic, and sometimes to musical characters.
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fire) upon being distilled, was found to yiel i
art of its weigght of water. e b i

Every being with life in a great degree lives it ;
and whatever grows,’ throughgrit, rece%:es its grobv);tﬁ:
and wherever it enters, it promotes and sustains life,
preserving the whole of created nature in their prope;
classes Qf existence. And, whether we consider it as
productive> of health to animals and vegetables, as
requisite to the existence and beauty of the earth, or
as one of the great powers by which the Almighty
works in the support of the world, we cannot but ad-
mire and adore the wisdom by which it has been or-
dained.

In thl:zl varioxhs l';inds of water, even of that which is
commonly used in dnnkﬁ ing, and for the preparation
of food, there is great difference both ofP ta.gte and
appearance. This difference is chiefly occasioned by
the foreign matters which they hold in solution or sus=
pension. In some cases the quantity of these is so mi-
nute as to have but little inflience on the taste; but in
others they alter its properties altogether, and render
the water noxious, or medicinal, or unfit for the pre-
paration of food. 5

The chemical analysis of water, for the purpose of
ascertaining the different substances which it holds in
solution, is one of the most difficult and complicated
operations that is known in this branch of science; and
one that exercises, in a peculiar degree, both the skill
and industry of the operator. The difficulty arises not
only from the diversity of the bodies which occur, but
gric')m the very minute quantities of some of the ingre-

ents. i <
* These bodies are discovered by an addition to the
water of certain substances, the consequence of which
is some change in its appearance, and ‘éhis change indi-
| cates the presence or absence of the bodies suspectgd.

. The substances thus employed are very nuifierous,

-and have the name of fests. The methods of ascertain- .

ing the exact proportion of each of these ingredients
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kind. By this ordination it is that ice always rises: to
the surface of the water, and thus preserves, from the
effects of the surrounding cold, a vast body: of heat in
the fluid beneath ; aild is itself ready to receive its own
accustomed quantity upon the first change of the at-
mosphere. The expansion of water in freezing is owing
to its assuming a crystallized form; and this expansio?x 1
is-oftentimses so great that glass bottles filled with water
are burst by it. Loy

-During the inténse cold of winter, ‘snow, which is of
a soft and spungy fexture, is considered of great
utility in preventing the immediate access of the at-
mospheric air to the ground, and has doubtless been
designed by Providence as a garment to protect the
incipient vegetation, at that inclement season, from:
injury.

The inhabitants of all the extreme northern parts of:
the world use thawed snow: for their constant beverage:
during winter ; ‘and the vast masses of ice which float in
the polar seas afford an abundant supply of fresh water to-
the navigators of those dreary regions. Snow water has
however long lain under the imputation of occasioning
those extraordinary swellings in the neck, which deform
the inhabitants of some of the alpine valleys of Switzer-
Jand ; but this opinion is not supposted by any well
authenticated facts. Indeed, it is rendered quite im--

_probable by the frequency of this disease in the island
of Sumatra, where ice and snow are never seen; and
by its being quite unknown in Chili and Thibet, though
the rivers of these countries are chiefly supplied by the
melting of the: snows. VIR

276. SPRING WATER is nothing more than theirain
water, which, gradually filtering through the eanth, collects
at the bottomw of declivities, and there makes its way fo the
supfuce. : el

Tt is obvious that spring water must be nearly os vgiaus

_inits contents as the substances through whici it flow.” -

_Ordinary springs pass insensibly intomineral springs,

M2
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according as “their foreign contents become more
abundant ; but it has not unfrequently happened that
waters have acquired great medical reputation from
their purity alone. Although by’far the greater num-
ber of' springs are cold, some are hot, or at least are
of a temperature which, at all times, exceeds that of
summer geat: and this warmth is so little influenced
by the state of the-atmosphere, that it is nearky the same
both in summer and winter. :

The water of almost every spring is of such nature
that it will not dissolve, but curdles, soap:; and cannotbe
used for dressing several kinds of food. Water of this
description is denominated fard, a property owing tol
the great proportion of earthy salts which it holds in
solution; and which, at the same time, are not in such
abundance as to impair its taste. The most common
of these salts is selenite, or sulphat of lime (92), and
chalk, or carbonat of lime (140); when it contains only
the latter, the water is easily rendered soft by boiling,
which expels the excess of carbonic acid (26), and thus
causes the chalk to be precipitated. Hence originates
the earthy crust or fur in such tea kettles as have had
hard water several times boiled in them.

The water of deep wells is for the most: part much
harder than that of springs which overflow their
channels. ; Al

or7. RIVER WATER is a mixture of spring and rain
water, which, from much agitation, and by long exposure to
the air, in the course of ity channel, becomes, in general,
tolerally soft and free from earthy salts. T

For washing, and other purposes of domestic eco-
nomy, river water, from its softness and purity, is not
only preferable to spring water, but also serves for
many uses to which the latter cannot be at all applied.
As a beverage, however, it is in general vapid and un-
pleasent; .
The waters of some rivers, particularly where the
beds over which they flow are sandy or stony, are re-
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markably pure. This is the case with several of those
in Switzerland, Wales, Scotland, and the northern
counties of England, The river Seine has great re-
pute in France on this account: it has been found,
on accurate examination, even more pure than Bristol
water. 3
. That of the river Thames, impregnated as it would
appear to®be with putrid remains, is soft and good,
when taken up at low water; and after rest and filtra-
tion, is found to contain but a small portion of an
thing either noxious or unpleasant. It is preferred b
mariners to most other water for sea store ; but it soon
becomes putrid, and undergoes a remarkable sponta-
neous change. “When, after having been kept a month
or two, a cask is opened, a 1uant.ity of inflammable air
escapes, and the water is black and nauseous. If in
this state it be racked off into large earthen vessels (oil
jars it is said are commonly used for the purpose), and
exposed to the air, it gradually deposits a portion of
black slimy mud, and becomes permy clear, sweet,
and fit for use. = - ) ?
278. STAGNANT WATER contains greater impurities
than any other. In ponds and marshes particularly, it is filled
with the remains of animul and vegetuble matters, which are
there undergoing @ gradual decomposition. .
The water ofglakex is not, in general, so much contaminated
as this 5 ut, from the same cause, it frequently has a slimy
appearance, a brownish colour, and an unpleasant taste.

From the putrefying contents of stagnant water, nu-
triment is a.(grrded to various living plants and insects
which there supply the place of those that perish. Its
taste is vapid, unpleasant, and wholly destitute of that
agreeable freshness which is found in spring water. It
is, however, generally soft, and, by filtration, it may be
freed from many of its impurities. o
The air which issues from marshes and §fignant
pools is extremely noxious, and is the cause of agues
and other distressing complaints, to such persons as
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it might have been gradually acquired, in very minute -
portions, by a deposite of what was washed down front
the land by rivers, and that, as it could not be carried
off by evaporation, irfstead of being diminished, it must
be constantly increasing.  But it is to be acknowledged
that this idea of salting the sea with fresh water, is, to
say the least of it, somewhat absurd, more par-
ticularly 23 it presumes that the sea was originally unim-
pregnated with salt. Had this been the case, the putre-
faction of the immense mass of animal and vegetable -
substances which it gradually contained would, in a
short time, have proved fatal to the whole inhabitants.
of the earth. B

The temperature of the sea, although it must ne-
cessarily vary in the different seasons, is much more
uniform than that of any inland water exposed to the
atmosphere. Thisisin‘a great measure attributable to its
vast body of water, and the perpetual agitatior to whick
it is exposed. .

Sea water, when congealed by frost, is found to re-
Jject all or nearly all its- saline particles; and conse-
quently, when thawed, its ice yields water so fresh that
it may be drunk without unpleasantness. - The freezing
of sea water is not unfrequently practised in the north=
ern parts of the world, with a view to lessen the trouble
and expense of extracting salt from it, for domestic
and other uses (202). Salt water may likewise be ren-
dered fresh and palatable by distillation, a mode which is
now very generally practised at sea. Bsde (v
. The sea shore has of late years become so much fre~
quented by invalids for the purpose of bathing, that
there is scarcely a fishing village, on the whole extent
of our coast, but which is provided with some accom-
modation for bathers. =~ As a cold bath;sea water is em-
ployed with advantage in all those cases of debility foz
which cold bathing has in general been recommended.
1t is also used as an external application in tuszofs and
some other complaints; and, taken internally, as @
remedy in various disorders.
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It is to sea water that we are chiefly indebted for the
salt which we use at table, and for all the purposes
of domestic economy (202). From -this water is also
obtained those salts used in medi€ine, called Glauber’s
(203) and Epsom salts (199).

7]

ORDER III.—MINERAL WATERS.
———

1. THE MORE SIMPLE COLD WATERS.

280. MALVERN WATER:is a simple cold water, per-
feetly Lright and pellucid: it has an agreeable, and somewhas
pungent flavour ; but in other respects, it does not differ in
taste from pure and good soft water.

1t contains carbonic acid (26), and a very small portion of
earth, either lime or magnm'a 5 Lut, the carbonic acid perhaps
excepted, the foreign lodies are less in quantity than those even
of our common spring water. A

The spring from which this water principally issues
is denominated Holy Well ; and is situated high up the
hill, about midway betwixt the villages of Great and
Little Malvern; in Worcestershire.

Both as an external and internal application, the
waters of Malvern have been considered beneficial in
many obstinate complaints. It is a singular eircum-
stance respecting them that, notwithstanding their ap-
parent purity, if they be exposed to the air in an open
vessgl, they will soon acquire a fetid and unpleasant
smell.  ° :

Malvern is principally frequented during the summer
season.*

*» A.ﬁ}ﬁhlng to Great Malvern, and a little higher up the hill,
there is a very light and pleasant chalybeate water,
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2. THE MORE SIMPLE WARM WATERS.

281. BRISTOL HOT-WELL WATER is pure, warm,
and shightly qczdulatcd, slear, spurkling, and agreeable to the
palate, but without any very decided taste. 1%3 also desti-
tute of smell. . When poured into a glass,it sends forth nu-
merous air bublles. The heat of this spring is very moderate,
the average being about 74° of Fahrenheit's thermometer;, and
this heat doas not sensibly vary during summer or winter.

The foreign contents of the hot-well water are muriat of

* magnesia, common salt, Glauber's salt, sulphat of lime (192),

and chalk : but these are in exéremely small quantity. It
also contains at the rate of about thirty culic inches of car-
bonic acid gas, or fived air (20), in every gallon.

This water springs from the bottom of the southern
extremity of St. Vincent’s rock, a lofty cliff of lime-
stone situated on the north bank of the river Avon,
and about a mile below the city of Bristol. And,
although it is considerably higher than the river, it is so’
far affected by the spring tides as to become thereby in
some degree turbid. Tlgme discharge of water amounts
to about forty gallons in a minute. §

There is another spring at Clifton, on the summit of
the same hill from the bottom of which the waters of
the hot-well issue. This is called-the Sion spring, and
is one or two degrees colder, but in other respects it
very nearly resembles the water of the hot-well.

ts discovery was somewhat remarkable. A Mr,
Morgan, an attorney of Bristol, having erected a house
near the spot, sunk a well for the supply of his
family with water. The workmen had proceeded to the
depth of nearly 240 feet without success, when they
were suddenly alarmed by the gushing forth of such an
abundance of water that they were compelled toretreat
with precipitation. The proprietor was so far disap-
pointed of his hopes as to find that this was a spring,

-of warm instead of cold water. But the circumstance

induced him to erect an engine to raise the wati’ for
medicinal purposes; and since that period a pump room
M5 ;
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w little inthe glasswhen first drawn, this is noé apparently
more than what is observalle in the water of many common
springs.
« s temperature in the bath called the Gentleman’s bath is
invarially 82°. ° . v
Buxton has heen celebrated for its warm springs for
nearly two centuries and a half.  As early as the year
<1572 4 treatise on their virtues was published, which:
statesthera to have been at that time much resorted to by
_ persons from all the adjacent counties. The water is
employed both externally and internally, and to great
extent. Its principal value as a bath arises from its
very copious supply, its purity, and its high temper-
ature. . The sensation which is felt from bathing in it is
considered to be such as would be experienced from
any bath heated to the highest temperature which is -
compatible with giving some sensation of cold when
the body is first plunged into it. This water is also,
_used as an internal medicine; and is frequently
used by the inhabitants as their common beverage,
and for such domestic purposes as its hardness will
admit. ) : \ ‘ =
There are several springs and several distinct baths ;
but the original and most ancient of them is that called
St. Ann’s Well, which is enclosed in an elegant stone
building. These waters are frequented by persons.
afflicted with the rheumatism, gout, diseases of the ali-
mentary organs, and kidneys, and various other com-
plaints; and the chief influx of company is during the
summer and autumnal months. s :
~ The situation of Buxton is in a narrow and funnel~
shaped valley, surrounded by wild, bleak, and dreary
mountains, in the midst of the county of Derby, and at
the distance of about 160 miles north of London.

3. HOT CARBONATED CHALﬁEATE WATER.

984. BATH WATER ‘is a hot carbonated chalylieaie.
When fivst drawn, it appears clear and colourless, Tor does it
afford eny signs of Uriskness or effervescence. The tempercture









254 BORSET WATER.C

The water rises with great quickness from the spring,
and sends forth bubbles of air which burst with a slight
noise when they reach the surface. . It is at first per-
fectly colourless and pellucid, angl emits a large por-
tion of steam, and with it a strong sulphureous smell
which is perceptible at a great distance. 1

Its temperature is so high, that, in the large baths,
it requires to stand from fifteen to eighteen hours before
. it is sufficiently cooled for tepid bathing ; @nd it is

one of the few natural springs which are hot enough to
be employed as a vapour bath without the addition of
artificial heat. On standing to cool, it gradually loses
its clearness, acquires a milky hue, and deposites an
' earthy sediment, which is entirely calcareous. At the
same time it loses its offensive smell, and when cold
has scarcely any odour. Ll
- Wherever a large quantity of this water passes hot
from the spring through a confined place, the upper
covering becomes encrusted with sulphur. This is par-
ticularly the case with respect to the dome of the vault
that encloses the great source which supplies the Em-
erar’s bath, and which is opened from time to time

‘or the purpose of having the sulphur brushed off.

From the waters of Aix-la-Chapelle, though onlyin-
ternally used, the body ac uires a sulphureous smell ;
and even silver worn in lt]he pocket - becomes tar-
nished.

986. BORSET WATER is of two kinds. One of thesere-
sembles the water of Aix in every respect, except as to the im-
preguation of sulphur, which is much weaker : its temperature is
139°. The other contains no sulphur : it is, h ver, equally al-
kaline, and the heat is as high as 159°, which much -exceeds the
hottest of the waters of Aix. T '
~ Both these waters are used by fullers and. cloth-
wprkers, on account of the convenience they afford,
without expense,- of a sufficiency of hot and some-
what alkaline fluid which is well adapted for the cleans-
in%of woeilen cloth, 3 :

n the latter of the above-mentioned springs a large
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somewhat in their temperature and in the proportion
of their foreign contents, The valley in which this
town is situated is highly fertile and beautiful, and
abounds in vineyards and fruit trees.

It is remarkable that sheep, cows, and other animals,
crowd to drink this water with great eagerness, and
even to lick the stones and sides of the channel through
which it flows. Their partiality for it is so great that, at
certain times, they are known to swim across$ the river
Allier in considerable numbers together, without even
tasting of that water, and to proceed wif:hout inter-
ruption onward until they reach this their favourite
beverage. - T

988. CARLSBAD WATER is hot, saline, and chalybeate,
having an unpleasant allaline and bitter taste, though scarcely any
smell. Tts constunt temperature is 165°. It contains chalk,
Glauber's salt (203), common salf, and carhonat of seda (201),
together with a small portion of iron; and carbonic acid gas, or
fixed air (26), in considerable quantity. >

The town of Carlshad, situated on the river Eger, in
Bohemia, and its springs (which have the name of
Caraline baths), reccived their appellation from the
Emperor Charles the Fourth, who is said to have himself
discovered the latter in the year 1370, whilst hunting ;
and since that period few waters have more engaged
the attention of chemists and physicians than these.
Carlsbad is now much frequented during the summer
months, and has good accommodations as a watering
place. Its water is remarkable for a rapid and copious
deposition of calcareous earth, which takes place always.
on cooling, and forms a very hard and beautiful crust
on the inner surface or tube of any channel through
w}xich it flows; and forms petrifactions round moss,
pieces of straw, or other extraneous substances which
are put into the stream, even for so short a time as
twenty-four hours. All theiron which the fresh water
contains=io also precipitated by cooling, and rather
sooner than the calcareous earth, A very fine ‘lamin-
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ated calcareous stone in variegated colours is thus
formed in large masses around the channel of the
stream, which when polished is almost equal in beauty
to jasper. )

Of the hot springs of this neighbourhood the prin-
cipal is called the Sprudel. 1t boils up with great vio-
lence, and discharges about 352 cubic feet of water
hourly, thpough a curious natural vault or incrustation
which it has gradually formed. This water supplies the
' greater number of the baths. The other springs are in*
general of much lower temperature : they do not ex-
ceed from 114° to 125°% and differ somewhat from each
other in their chemical properties. They all contain a
large portion of carbonic acid gas, or fixed air, and this
is given out in such quantity by the water that it fills
several caverns in the rocks adjoining to the springs,
rendering them fatal to all animals which incautiously

enter them.

The waters of Carlsbad are used for the removal of a
great variety of disorders, but particularly such as are
connected with indigestion ; in obstructions of the bow-
els, and diseases of the kidneys. About five pints, di-
vided into fourteen portions, are on an average drunk
by each individual every day. g

The Sprudel spring is better than that of any mi-
neral waters which are employed medicinally. It re-
quires to be considerably cooled before it can either be
used as a bath or drunk. Its heat is such that it is oc-
casionally employed, in place of water artificially heated,
for several domestic purposes, such as the scalding of
fowls and hogs, the feathers and hair of which it imme-
diately loosens.

Several hundred pounds’ weight of Glauber's salt
are annually prepared from this water.

6. SIMPLE SALINE WATERS.

989. SEDLITZ WATER is very salt and bitter. 3t contains
« small portion of chalk, some sulphat of lime (192), L‘a{bonut
of magnesia, muriat of magnesia, and a very great proportion ef
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detected by the property which ithasof striking a black colour
- with tincture of nutgalls. i |

993. TUNBRIDGE WATER is a carbonated chalybeate,
the small portion of iron which it contlins being held in solution
by carbonic acid (26). It is, however, neither brisk nor aci.
dulous. To the taste it is simply chalybeate ; and that only in o
slight degree. 3

Its foreign contents are oxide of iron (21), @ small portion of
common salt, muriat of magnesia, and sulphat of lime (192), car-
bonic acid gas or fixed air (26), and other gases, but these only in
small quantity.

Tunbridge Wells is a populous village, situated in a
sandy but romantic valley in the county of Kent, about
five miles from the town of Tunbridge, and thirty-six
miles south of London. There are at this place many
chalybeate springs, all of which nearly resemble each
other in their chemical properties. 'Two of them, how-
ever, are chiefly used, each of which yields about 3

Ton of water in a minute. .

When first taken out of the stone basin into which
it flows, the water is perfectly clear and bright, and
exhales no particular smell. It does not sparkle in
the glass, but a few bubbles slowly separate, and
adhere to the sides of the vessel. When it has stood
for some hours exposed to the air, it becomes turbid,
and otherwise undergoes a very material change. As
it does not properly curdle soap, it may be denominated

_asoftwater. g :

The original discovery of this water, as to its medical
properties, is usually considered to have been in the
reign of James the First. The season for drinking it
commences as early as March or April, and continues
till November.

294. SPA WATER, the celebrity of whick has given a ge-
neral appellation to most other mineral springs, is « highly
carbonuted  chalybeate water, which contains @ great propor-
tion of carbomic acid (26). It hus an agrecable acidulous
taste, misud with a strong impression of chalybeate, which
zern:kim on the palate for a considerable time after it has been
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It contains oxide of irom (21), chalk, carb magnes
carbonat of soda (201), and cnmm‘);;z salt, t,ogeth:rm lzit‘l,{aboutfm?;:
five parts in a hundred of carbonic acid gas or fixed air (26);
and is sufficiently soft to- wix both with milk and soap willnm;
curdling. i

Spa is a small but celebrated town in the Nether-
lands. It is situated on the little river Weze, about
twenty miles south-east of Liege, and seven miles south-
west of Linsburg: and s surrounded by rude and
uncultivated mountains, many of which are covered -
with wood, and others with heath or morasses. In its
neighbourhood there are not fewer than sixteen minerat
springs, five of which are more celebrated than the-
others. The most copious and most frequented of the
whole is the Poukor spring, in the market-place of
Spa. This'is alarge, slow, and deep spring, the de-
scent to which is by several steps. In cold dry weather
the water, when first taken up, appears colourless and

‘perfectly transparent: it scarcely sparkles, but it

soon covers the inside of the glass with small air-
bubbles, which it also emits very copiously when
shaken. During moist weather the surface of the
well appears somewhat turbid ; and on the approach
of rain a whistling or humming noise is heard, which
is called by the country people the music of the
spring. :

If this water be bottled, and then set in a warm place,
it will generally force out the cork, with a loud explo-
sive noise. In preserving it for exportation, it is con-
sequently necessary to wire the corks firmly down. In
this state, if well cemented, it will keep perfectly good
for more than two years.

It is somewhat remarkable respecting this water that '
if it be taken in a full draught, particularly in hot
weather, or upon an empty stomach, it produces a
swimming in the head, and a degree of intoxication
which frequently continues for half an hour or upyvards,
and is very similar to that which arises from the drink-
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moderate height, and in the midst of a fertile and well
cultivated country.

297. BRIGHTON CHALYBEATE WATER is a vitriol.
ated chalybeate, which when fresh has a peculiar and fuint smeil
not uncommon in. fervuginous waters, aad a strong though not un
pleasant chalybeate taste. = P

It contains sulphat of iron or vitriol (208), sulphat of lime gn_(;g)'
¢ommon salt, muriat of magnesia, siliceous earth, andes certain por.
tion of carbonic acid gas (26). : t {

Brighton is a well known market town, situated on
the coast of Sussex, and about fifty-four miles south of
London. The chalybeate spring is at Wick, on the
declivity of a small eminence nearly a mile west of the
town and a quarter of a mile from the sea. A small
but neat building has been erected immediately over
the spot from which the water issues, apd where it is
received, a few feet under ground, into a basin of
Portland stone. This reservoir contains only a few
gallons of water, but it fills again almost as soon as it
is emptied. : :

" The water is so hard as instantly to curdle soap. It

is considered useful in cases of debility, indigestion,
and such diseases for which chalybeate and tonic re-
medies are required. The sea-bathing at Brighton is
in many cases an additional and important advantage
to those persons who use the chalybeate water.

9. COLD SULPHUREOUS WATERS.

. 208. HEPATIC, or SULPHUREOUS WATERS, are
30 strongly impregnated with sulphur, united either to hy-
drogen (45), or to an alkali, or both, as thereby to acquire a
verysensible smell and taste. They have the property of blacke
ing silver and lead ; and are immediately known by the smell,
which is very fetid, and like that which arises from the scour-
ing of a foul gun-barrel, or, as some persons suppose, like the
smell of rotten eggs.

. The taste of these waters is peculiar and rather sweetish.
They cofistitute a drink which at first is very unpalatable, but
which is soon reconciled by habit to the drinker. None of
them will bear carriage well to any distance.
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209. HARROWGATE WATER is a cold sulphureous
water, which has « very strong and fetid smell, like- that of
« damp rusty gun-barrel. To the laste it is bitter, nauseous,
and strongly saline.

- 1ts foreign contenls are common salt, muriat of lime, mu-
rial of mugnesia, chalk, carbonat of magnesia, Epsom. salt

(199), carbonic acid gas, or fived air (20), aotic gas, and
sulphureted hydrogen gas. %

" ‘There are at Harrowgate four distinct sulphureous
springs, which appear to have their rise in a large bog,
-at a small distance from the wells. The water of all
these springs is similar in-its properties and its distin-
guishing characters, but as one of them is more strongl
impregnated with sulphur than the others, this alone is
used for drinking, whilst the other three are

employed

to supply the baths.
When the water of the former of these springs is
first taken up, it is perfectly clear and transparent ;

and sends forth a few air-bubbles. - Notwithstanding:
both its nauseous smell and taste, such is the power of
habit in reconciling it to the palate, that, after a little
while, nearly all persons who drink this water do it
without disgust. :

When exposed to the air it loses its transparency,
and assumes a somewhat greenish colour: the sulphu-
reous odour abates ; and at last the sulphur is deposited
on the bottom and sides of the vessel in which it is
kept. :

IS’uch is the nature of Harrowgate water that a
secret correspondence has often been carried on by
means of it. A letter written with solution of sugar
of lead is illegible; but if dipped into this water the
writing will not merely hecome visible, but in a_short
time is almost black. Hydrogen has the property of

-reviving the metallic oxides: hence alsoitis that ladies
who have used metallic cosmetics have become of a-
dark tawny colour by bathing in these waters. :

Harrowgate has long been celebrated for its sulphu-
reous waters. It has also two very valuable chalybeate

VOL. T. ; N
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springs, called the 0/ Spa, and thé Tewit Well, the
water of which was formerly used internally, whilst the
other water was confined to external use. But at pre-
sent the latter is employed to- very great extent as an
* internal medicine. !

The two villages of High and Ifow Harrowgate are
situated in a pleasant open country, in the centre of
the county of York, near the town of Knareshorough,
and about 212 miles north of London.

300. MOFFAT WATER is a cold sulphureGus water,
. the smell of whichis precisely similar to that of Harrowgate
water,and the taste simply saline, and without any thing bitter.

Tits foreign contents are common salt, together with carlo- .
nic acid gas, azotic gas, and sulphureted hydrogen gas. It is
consequently very simple in its composition.

Moffat is a village situated at the head of a valley on
~ the banks of the river Annan, and about fifty-six miles
south-west of Edinburgh. It is surrounded by hills,
some of which are very lofty. This village has ob-
tained so much celebrity, on account of its waters, as
to be considered the Harrowgate of North Britain.
These issue from a rock which is at a little distance
below a bog, whence probably they derive their sul-
phureous ingredients. - The principal spring is con-
tained within a stone building, and affords a sufficient
quantity of water to supply every demand, It is drawn
by a pump. : : :

When the water is first taken from the well it ap-
pears somewhat milky and bluish. It sparkles a little;
but on being exposed to the air it becomes turbid, and
throws up a thin film, which on examination will be
found pure sulphur. This change takes place even in
close vessels, so that’it cannot be sent to any distance
with advantage. : 3

The common people so much esteem this water that
many of them drink at the rate of from six to ten
quarts of it in a morning, and one instance has been
stated of a person drinking of it so much as thirty-two
quarts ineight hours,
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. Bristol diamonds, 48
Bronze, how made, and uses of, 190
Burning spring, description of one in Shropshire, 148
Burr-stone, or mill-stone, description of,
———, where found; uses of, and how split, 46
Buxton diamonds, 48 7
C.
Cachalong opal, description and use of, 67
Calamine, description and uses of, 211—214
Calcareous substances; 17, 98
Calcedony. description and uses of, 57, 58 :
Calcium, 18 &
Calomel, how-made, and uses of, 179
Caloric, 9
Calp. See Lias.
Caoutchouc mineral, 151
Carbon, 20
Carbonats, 13
Carbonic acid, 12
_ Carbuscle, 44
Carnelian, description, uses, and value-of, 59
Cat’s-eye, description of, how cut, and uses of, 52
Cave of Fingal, account of, 96
Cairn gorum crystal, whence obtained, how wrought, and uses
of, 51 ;
Ceruse. See White lead.
Chalk, description and nses of, 100
, black, description and uses of, 81
——-, red, how prepared, and uses of, 201
Chinese grotesque figures, of what made, 85
Choke damp in coal mines, what it is,-how produced, and how
to prevent the injurious effects of, 156
Chrysoberyl, description, value, and uses of, 87
Chrysolite, description of, how cut, and uses of, 96 e 528
Chrysoprase, description of, how cut, imitations, and uses
of, 59, 60
Cinnabar, artificial, how manufactured, and use of, 179
€innamon stone, 15
Llay, various kinds, description, and uses of, 72—175
Clay-slate. See Roofing-slate, i :
Coal, description of, where found, and value of, 153
mines, account of; 154
— trade, history, &c. of, 157
——, supposed origin, and various uses of, 157
——, cannel, what, why so called, and uses of, 159
——, stone, Kilkenny, or Glance, and -Welsh, 160 5
~——, Bovey or brown, 160 3
——, pitch, 160
——, parrot, 159 g
Cobalt, account of, whence obtaiued; and uses of, 222
, oxide of, 223





































