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PREFAL E.

.- I_;[F. that enlarges his curiofity after the
works of nature,” fays a celebrated
writer, ©* demonitrably muluplies the inlets
to happmefs. A man that has formed a
habit of turning every new object to his
entertainment, finds in thele produétions an
mexhauitible ftock of materials upon which
he can employ himfelf, without any temp-
tations to envy or malevolence ; faylts, per-
haps, feldom totally avoided by thoie, whofe
jufgmcm. 1s much exercifed upon the works
of art,  He has always a certain prolpeét
of difcovering new reafons for adoring the
fovereign Author of the univerfe, and pro-
bable hopes of making fome difcovegy of
benefit to others, or of profit to himfelf,”

No method appears better calculated to
enlarge our knowledge of Natural Hiftory,
than vifiting foreign countries, and carefully

attending







PREFACE. 1X

ing nation, and render the inq{uiﬁtivﬁ tra-

veller confpicuous as a public blefling.

Many gentlemen and fea-faring [)E:rﬁms
who go abroad, by their office and fitua-
tion in life; enjoy both time and oppor-
tunity for colletting the bell nformation
on {uch fubjeéts of general nulity, elpecially
the naturﬂ{ roduétions peculiar to the
Pl_axr:f: they vifit or refide in, which they are
mnduced to overlook, for want of proper di-
re€tions for diftinguifhing and prelerving
them, whereby things of value and ufe are
loft to the public;, and the time of the tra-
veller lefs beneficially employed.

To promote an application of the time
and taﬁ:nts of fuch perfons to rational and
commendable inquiries of this kind, 1s the
defign of the following . direttions, which
the atithot thinks himielf juitified in re-
commending, as théy principally relult from
experiment and obfervation: Thefe: were
firlt printed in the year 1772, and the re-
ception from the publick was fuch as to
encourage a FEED'I’IJJ edition in 1774 ; but

this likewife being foon out of print, a
third edition was not long afterwards pre-
]{gar-{:d tor the prefs, and fome of the firft
eftions were printed off feveral years ago ;

P various .







PREFACE, x1

and antiquities ; as well as the curious qua-
drupeds, birds, reptiles, filh, infefts, and .
fhells: peculiar to each place; with the
plants found 1n thofe climates, elpecially
{uch as are employed for food, in com- _
merce, manufattures, phyfic, dying and i
other purpoles. !

ta natural b hiftory, it is necellary to attend :
to many circumitances which are the cha-
ratteriftics of each' fpecies: of 'the amimal ;
and vegetable creation. In quadrypeds the )
number and difpafition of the teeth; fhape ]
and pofition of the horns; number of the ¢
toes 1 each foot; fhape and fize of the i
claws and hoofs; fize of the ears; colour '
and difpofition of the whifkers ; nature and i
growth of the hair in the fur, mane, and :
tail ; length and ufes of the tail; whether |
calculated to grafp any objeft, or to give
the animal {tability ; and even the attitude
which 1s charaéteriftic of the apimal, and
fhews beft it’s marks, {pots, ftripes, claws,
ears, tail, &c. ought to be expreffed.

+In the drawings and dcferiﬁ»tioné: relative
|

In birds, the fhape and ufes of the bill,
whether notched, ferrated, or otherwife re-
markable ; number and difpofition of the
toes, and whether diftinét, lobated, or pal-

A 2 mated ;







PREFACE. X111

of the fins and tail, with the {pinofe and foft
rays in each; the turn of the lateral line,
with the form, colour and difpofition of
the {cales. | ;

In infefls, the feafon when each of the
different kinds appear fhould be oblerved ;
the number, fubftance, and particular fhape
of their wings, with the pofition of them
when the infeét is at reft; the fhape of the
antennz or horns, with the number of joints
in each ; the form of the head, mouth and
eyes, more particularly of the head in
beetles, of the mouth in bees, walps, flies,
and gnats, and of the eyes in {piders; the
number and f{ize of the reg;-, the fhape of
the thighs, feet and claws; the flings pecu-
liar to the hymenoptera clafs, and the ufes
they are applied to : but the natural hifto-
ry of infects thould in a peculiar manner
engage the traveller’s attention, as it is of
more confequence to difcover the natural
hiftory of one deftruétive or ufeful infeét,
than merely to colleét and bring over twenty
in their perfect ftate; the former, at the
fame time that it makes the {cience more
entertaining, bids fair to benefit mankind,
while the latter {erves only to fill the cabi-
nets of the curious: he fhould therefore
carcfully obferve the manner in which in-

fects

|
¢
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NATURALIST’s and TRAVELLER’s :
COMPANION, &c.

i
PART the FIRST. i;
[

SECE 1. !

The Method of catching and preferving h
Infects for Caﬁe:ffiam. :3

Ten thouland different tribes
People the blaze. To {funny waters fome i
By fatal inftinét fly. d

~Through the green-wond glade |
Some love to firay ; there lodg’d, amus'd and fed, I
In the frefh leaf. Luxurious, others make
The meads their choice, and vifit every flower,
And every latent herb. (a)

NSECTS in general are known to moft peo-
ple, the fyftematic diftinétions but to few;
nor have we any Englifh names for the greateft
part of them. The general denomination of
beetles, butterflies, moths, flies, bees, walfps,

(@) Thomfon's Seafons, Summer, L 246.

B and







[ i3 1]
the rotten and moft ffinking : others fﬂg may be
found in a morning about 1|::|L bottoms of per-
pendicular rocks and fand banks, and alfo upon
the flowers of trees and herbaceous plants.

Many kinds (A) may be caught in rivers, lakes,
and ftanding pools, by means of a thread net,
with {fmall mefhes, on a round wire hoop, fixed
at the end of a long pole.

In the middle of the day, when the fun fhines
hot, (i) fome are to be feen on plants and flowers,
hl]g‘tm_d trees and fhrubs; others (£) in mm{t

meadows are belt difcovered at night, by the
fhining light which thcy emit.

A great variety (1) fit clofe on the leaves ¢f
plants, particularly of the burdock, elecampane,
coltsfoot, dock, thiftle, and the IILE‘ or feed on
different kinds of tender herbs (m).

Numbers (n) may be found in houfes, dark
cellars, damp pits, caves, and fubterraneous
paffages, or on umbelliferous flowers {ﬂ} on the
trunks as well as the leaves of trees; in timber-
yards, and in the holes of decayed wood.

Some () inhabit wild commons, the margins
of pools, marfhes, and rivulets; and are likewife

feen creeping on f{lags, reeds, and all kinds of

water-plants.
Multitudes (¢) live under ftones, mofs, rub-
bifh, and wrecks near the fhores of lakes and

lg/) Byrrhus, curculio, awesvid. Brochus, fred-beetle. (5)
Gyrinus, aubirl-beetle, - Dytifcus, avater-beetle.  [i) Coccinella,
lady-fiy. Bupreftis, durw-conv. Chryfomela, golden boney-beetle.
Cantharis, fﬁ-ﬂ'ﬂ# i Deetle. E!ELE!‘, J:ﬂlrmg-&;r"e':. Necyda-
lis, clipr-avinged Jfrr.:.rfr, (£) Lampyris, glhav-avsrm. ({) Cafl-
fide, tortoife-beetle. (m) Meloa, biifter- w,a. [%) = ‘Tenebrio,
finking-beetle. (o) Cerambyx, Ptinus, () Leptura, muvsd-
I-rﬂ'a':. Cmmdch, elafly .ﬂ:re'r.r/::r:( (7) Cﬂrahus, gronend- Lbeetle.

rIVers.
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the places they inhabit in the day time. Some
(z) are feen flying in the day-time over the
flowers of honey-fuckles and other plants with
tubular flowers. Inleéts of this {pecies {eldom
{it to feed, but continue vibrating on the wing,
while they thruft the tongue or probofcis into
the flowers.

IV. Infefls of this elafs (a) are found in woods
(%), hedges, meadows, fand-banks, walls, pales,
fruits, and unbelliferous flowers; fome (c) fly
about lakes and rivers in the day.

V. The fifth divifion (d) including wafps (e},
bees, (f), &c. may be feen about hedges (g),
fhrubs, flowers, and fruits. Walps and bees
are the only winged infeéls that have any great
degree of poifon in them; they fhould therefore
be taken with a pair of forceps, and handled
cautioully on account of their ftings, which are

dangerous

walls, pales, &c. is to give thema gentle preflure on the tho-
rax, or breaft, with the end of any thing {mooth, as a tobacco,
ftopper, or tooth-pick cafe : this will deprive them of fenfe and
motion for the prelent moment, and they will fall down on
whatever is helg under them; a pin fhould then be ftruck
through the thorax, which fhould be preffed between the thomb
and finger of the lefi-hand, till it is felt to give way a little; they
may then be ftuck in the receiving box.

(=) Spinx, hawk-mosh.

(@) Neuroptera, from ssuper, a nerve, and #leeer, a wing, have
four membranaceons tranfparent naked wings, generally like
network, as in the Panorpa Coa, fig. 4. (5) Myrmeleon, heme-
robius, pearlofly, Raphidia, camelfly. (c) Libellula, dragow-fiy,
Ephemera, may-fly.. Phryganea, fpring-fiy.

(d) Hymenoptera, from yuny, 2 mtmiranc, and wliger, 2 wing.

ir}feﬁswith four membranaceous wings, tail furnifhed with a
Ing ; as in the Tenthredo, fig. ¢. (¢) Velpa, avafp. (£} Apis,
dee. (g) Tenthredo, fow-fly. ~ Sirex, tailed awafp. Ichneu-

mon,
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methods of killing them the moft readily, and
with the leaft pain; as the purfuit of this part
of natural hiftory hath often been branded with
cruelty ; and however reafonably the naturalift
may exculpate himfelf by pleading the propri-
ety of ﬁlbmlttlng to an evil, which leads to
ufeful difcoveries, yet for wanton cruelty there
never can be a juﬁ pretext.

—The poor beetle that we tread vpon,
In corp’ral fufferance finds a pang as great
As when a giant dies (2].

I. The firlt clafs, confifting of beetle (ccleop-
tf:ra} are hard- umhcd "I-"Idtl}-’ kinds fly about
in the day, others in the evening, fome at night
only. They may be caught with a gauze net,
(pl. 2, fig. 3.) or a pair of forceps covered with
fau.ﬁc (pl. 2, fig. 2). When they are taken,

tick a pin thmugl the middle of one of the hardt

wings, and pafs it through the body, as in pl. 1.
fig. 1, frontifpiece. They may be killed in-
ftantly, by immerfion in hot water, as well as in
{pirit of wine; then ftick them on a piece of cork,
and afterwards carefully placetheirlegsin a creep-
ing pofition, and let them continue expofed to
the air until all the moifture is evaporated from
their bodies. Beetles may alfo be preferved in
fpirit of wine, brandy or rum, clofely corked

up.

II Infefts of the fecond clafs (hemiptera)
be killed in the fame manner as beetles,

am:l likewife by means of a drop of the etherial oil
of turpentine applied to the head; or in the
manner

(#) Shakefpeare’s Meafure for Meafure,
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{59~ i
turn unlefs prevented by the following me- f
thod. it
The .point of the needle muft be paffed
through a fmall hole in thin brafs, or tin plate, _L'l
and then held in the flame of a candle for about i
half a minute, which will effe€tually deftroy the -f|
life of the infett. gt |
Although the idea of burning the infeét to l
death may appear cruel at firft fight, yet it |

fhould be remembered, that this 15 not done i

till after the infe&t has been deprived of fenfa- ii
tion, by preffure firlt recommended; fo that, X
on the whole, 1t appears to be the moft ealy and, ?t
lpeedy m arhm: of deltroying them hitherto prac- |
tiled. i
It is hardly neceflary to add, that a brafls or -
tin plate, for which a piece of card or palte- :'{E
board may be fubftituted, is ufed to prevent the ”‘
moth from receiving any injury from the can- i
dle. 4l
The beft method of having the moft perfeft i 1
butterflies, is to find out, if poffible, the larva or
caterpillar of each, by examining the ‘]'I'Ht
Ihrubs or trees Lhn uhmii} feed upon, or by
beating the fhrubs and trees with long p (;lr- , and 1

thl{_L‘r}? fthaking the -;Mulelan mt{} a fheet
fpread underneath to receive them ; ; to put them _
into boxes covered with thin canvas, gauze, or
cat-gut (pl. 2, fig. 1) and to feed them with
the frefh IEZWE.': UF the tree or herb en which
they are found; when they are full-grown, they ;
will change into the pupa, or chryfalis ftate, and
require then no other care, till they come out
perfeét butterflies, at which time they may be
killed, as before direfled. Sometimes thele in-
C latts !
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likewife be killed by fpirit, or by fumes of ful-
phur.

VII. Thofe of the laft divifion (aptera) are in

general, fubje@ts which fhould be kept in {pirit.

When in fearch of infefts, we fhould have a
box fuitable to carry in the pocket, lined with
cork at the bottom and top to ftick them upon,
until they are brought home. If this box be
{trongly nnpruumml with camphor, the infeéls
foon become ftupefied, and are l}*’tL‘-'} pre-
vented from fluttering and injuring their plu-
mage. Befides a gauze forceps (pl. 1I, fig. 7)
the colleCtor fhould have a large muh]mm
gauze net, made in the fhape of a bat fowling-
net, (pl. II fig. 3) and alfo a ]:nm -cufhion wnh
three or fum different fizes of pins to fuit the
different fizes of infedls,

In hot climates, infeéts of every kind, but
particularly the hrgrr are lable to be eaten
by ants and other {mall infeéis, efpecially be-
fore they are perfettly dry; to avaid this, the
piece of cork on which our infeéts are ftuck in
order to be dried, thould pbe fulpended from the
cieling of the room, by means of a {lender firing
or thread ; thm{.&l’ this thread with bird- ].smc,
or fome adhefive fubftance, to intercept the ra-
pacious vermin of thefe climes in their palfage
along the thread.

After our infe€ls are properly dried, they may
be placed in the cabinet or boxes where they are
to remain : thefle boxes fthould be kept dry ; and
alfo made to fhut very clofe, to prevent fmall
infeéts from deftroying them; the bottoms of the
boxes fhould be covered with pitch, or green
wax, over which paper may be laid ; or, which
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———— The flowery leaf 7
Wants not its foft inhabitants. Secure, :
Within its winding citadel, the ftene :
Holds muititudes. But chief the foreft-boughs, ]'
That dance unnumber'd to the plaviul breeze, i:
The downy orchard, and the melting ;!u]P
Of mellow fruit, the namelefs nations feed 8
Of evanefcent infeéts. Where the pool i
Stands mantled o'er with green, invifible, 7
Amidft the floating verdure, millions {tray. £ |
Fach li quid too, whether it ]'\‘l: rees, .l;II;lthSJ L
Inflames, refrefhes, or exalts the tafte, . .’E
With various forms zbounds. or 18 the {tream i
Of poreft cryftal, nor the leeid aie, ]
Though one tranfparent vacancy it feems, |
Th '\.5'.\... I'_-j t.lli.:.r [l'!'l.-.'.l: J.‘LL'I"IL._—-":!:. :_,-1

%

(7) Thomfon’s Seafons, SummER, 1. 296, 4
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To promote thele purpoles more effe€tually,
a knowledge of the means of preferving birds
and other animals muft be highly defirable. The
methods made ufe of, by captain Davies, and
T. S._ Kuckahn, have been publifhed in the
philofophical Tranfactions {r).

The former direfts birds in perfeft plumage,
“ to be opened from the upper part of the breaft
« 1o the vent, with a tharp knife, or pair of {ciflars,
« the feathers of the breaft and belly being firt
“ carefully laid afide by the fingers, {o as not to
« hinder the fkin being ealily come at. The
 {kin muft then be carefully loolened from*all
“ the flelhy parts of the brealt, body, thighs,
< and wings ; after this, cut off all the flefh from
« thofe parts, and take out allo the entrails and
« a]] the infide ; then, having got a compofition
“ of burnt alum, camphor, and cinnamon, of each
“ an equal quantity, well powdered and mixed
 together ; Ttrew fome of this powder lightly
« gver the whole carcafe; but falt is by no
“ means to be uled in this compofition, as it al-
¢« ways will drop and naity the plumage in moift
“« weather: pour alfo into the body a fmall
« quantity of camphor diflolved in reétified fpi-
"« rits of wine ; after that, fill up the cavity with
“ fine cotton, or any foft woolly fubftance, pour-
“ing {ome of the aforefaid fpirits into the cot-
“ton or [ftuffing. Open next the mouth, and
- with a pair of {ciffars take away the tongue,
“ the roef of the mouth, eyes, brains, and in-
“ fide of the head ; fill that alfo with the fame
“ compofiticn ; and, having procured eyes as
“ pear the natural ones as poflible, put them

{r) Vol. IX. anno 1770, p. 184, and joz.

into
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¢ gach wing (x) it may be difpoled of as you
& pleafe.”

Inftead of ufing the folution of camphor in
fpirit of wine, Kuckahn reccommends a liquid
varnifh, made of two pounds of common or raw
turpentine, one pound of camphor, and one
pound of {pirit of turpentine.- The camphor is
to be broke into very f{mall pieces, and the
whole is to be put into a glafs veflel, open at
top, which is to be placed in a fand heat, till the
ingredients are perfectly diffolved.

For the dry compound of cinnamon, burnt
alum, and camphor, diretted in the foregoing
method, he fubftitutes the two following com-
pofitions,

Corrofive fublimate, — —  I1b.
Saltpetre prepared or burnt, — 11b.
Alum burnt, — — 3 1b.
Flowers of fulphur, — — Z1b,
Mufk (x), P — ~— i1b.
Black pepper, — — 1, 1ba

Tobacco ground coarfe. — 1 1Ib,

(u) The late Mr. Leman, who was remarkable for the ealy
attitude of his birds, paffed a wire fideways through one wing
into the breaft-hone, the other end of the wire being faltened in-
to the box inclofing the bird.

{ IJ: The muofk renders this compofition very expenfive
Er w]':;l:h the fame quantity of camphor or myrrh might be fub-
tuteds

D Mix
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by a I;mgitndinal incifion from the brealt to
the vent, not only the brain and flefhy parts,
but likewife all the bones, except thole of the legs,
and the arch of the fkull, {hould be removed : the
{kin is then to be {tuffed with a fufficient quantity
of cotton or tow, to give the fubjett its natural
fize,

Were the infide {urface of the fkin to be
fprinkled with the dry antifeptic powder before-
mentioned, or with tobacco-dult, it might pro-
bab]}-' be fome prefervative againft infe€ts; but
it is not at this time an ufual praétice, experience
having thewn that the removal of the flefh and
bones affords the belt fecurity.

To exhibit the bird in its proper attitude,
there fhould be fome fubftitute for the back-bone,
in order to give firmnefs to the fubjet; for this
purpofe brafs-wire nealed, (that is heated, in the
fire, which makes it pliable and retain any form
into which it is bent), or athin piece of lead,
may be pafled down the throat, or through one of
the noftrils, quite to the vent; this fhould be
done, before, or at the time of introducing the
cotton or tow. Wires muft next be introduced
through the feet and legs, or between the bone
and fkin of the latter, and faftened to the lon-
gitudinal wire or lead, pafling from the head to
the vent; the other ends of the wire may be fix-
ed in the perch or board, on which the fubjett is
to remain.

Having then carefully fewed up the fkin, and
placed the bird in the attitude we purpofe it to
retain; it fhould next be expofed to a dry air, or

12 to
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fervice to old ones, in deftroying the eggs of in. i
feéts, if they be fufpetted. i

Small quadrupeds, all kind: of reptiles, as

their rubbing againft each other, which may be
effeted by means of paper, mofs, fand, &c. !
Some of the fhell-fith may be preferved in

fnakes, lizards, and frogs; fith (2) of all forts :’-
and fmall tortoiles, with fea eggs (#), and fca i
ftars, may be put into brandy, rum, arrack, or 12
firk runnings, with the addition of a litile b
alim. 3
Shells conftitute an extenfive part of natural 8
hiftory, and may be colleted in great plenty t
and variety on the fhores of moflt illands and e
continents. Thofe which are found with the i
fith in them, are the moft valuable for the t
brightnefs of colour, and fmoothnels of furface, {
as they lofe that beauty and polifh, when they 1
have been long expofed to the fun. In bivalves, gi
or thofe having double fhells, as cockles, oyfters, e d
&c. both the fhells fhould always be colleéied. b
|

Al

N

It is fufficient in packing up fhells, to prevent !
i

8

{pirits, as this might prove an ufeful addition to Y
the knowledge of this department of natural il

hitory. e

incifion on the belly, and carefully diffeGing the flethy
parts from the tkin, which are but flightly attached to i
it in confequence of the putrefcency ; the fkin is then to be '
filled with cotton and tow, as direfled for birds, and laitly
to be fewed up where the incifion was made.

(6) The echini, or fea eggs, may alfo be dried; they
i are however liable to be broken.

The
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SECT. 1IL

Direflions for bringing over Seeds and
Plants from diftant Countrics.

Nor ev'ry plant on ev’ry foil will grow ;

The fallow loves the watry ground, and low;

The marfhes, alders: Nature feems t* ordain

The rocky cliff for the wild ath’s reign;

The baleful yew to northern blafts afligns ;

To fhores the myrtles; and to mounts the vines (¢}

E"JER‘I’ part of the world has its peculiar pro-
duftions; and in no objefts of natural hif-
tory, is the variety more entertaining, and im-
portant than horticulture.

The gardens of the curious have already been
enriched with many valuable acquifitions from
diftant countries; but many attempts alfo to in-
troduce feveral mhcr plants equally rare, have
been unfuccefsfully made, owing to the bad ftate
of the feeds or plants wh{‘u firlt procured, or
the method of difpofing of them during long

(c) Nec vero terre ferre omnes omnia poffunt.
Fluminibus falices, craffifgue paludibus alni
Nafcuntar, feriles faxofis montibus orni.
Littora myrtetis letiffima: denique apertos
Bacchus amat colles ; aquilonem et frigora taxi.
Vizre. G, IL 109,
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voyages; and fuch accidents as the utmoft pre
caution cannot prevent.

For the purpofe of tranfportation, ripe feeds
fhould be cholen, which have been collefied in
dry weather, and kept dry without expofing them
to funfhine; and internally they fhould be plump,
white, and moift.

Attention to the ftate of the feeds of Chinele
plants is peculiarly requifite, as there is reafon
to fufpeét that more feeds from China mifcarry
from the art and treachery of the natives, than
from the diftance, or any defect in conveying

‘them; as many feeds are brought over, which ap-

pear to have been roafted by the Chinele, pre-
vious to difpofing of them, in order to prevent
their vegetation, and thereby keep up the de-
mand. To dilcover the healthy flate of the
feeds, fome of the larger ones may be cut acrofs,
and the fmaller ones bruifed, and by means of
a magnifying glafs, or even by the naked eye,
it may be difcovered, whether their internal part
which centain the {eminal leaves, appear plump,
white and moiflt. - If fo, we may conclude they
poflels a wvegetating flate; but if they are fhri-
velled, inclining to brown or black, and are
rancid, they cannot in the leall be depended
upomn.

(a) Seeds thus carefully feleéted, may be pre-
ferved by rolling each in a coat of yellow bees-
wax, about half an inch thick ; and afterwardsa
number of thefe, thus prepared, may be put in-
to a chip-box, which is to be filled with melted
bees-wax, not made too hot: the outlide of

the box may then be walhed with a fulutim;_
: : 0
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of fublimate mercury (d),and kept during the pal-
fage in a cool airy place. In this manner tea-
feeds, the ftones of mangoes, and all hard
nuts and leguminous feeds in general, may be
prepared.

(b) Inftead of putting fmall feeds.in bees-wax,
they may be enclofed in paper or cotton which
has been firlt fteeped in melted bees-wax, and
then placed in layers in a chip-box, fome of which
may be filled as before with melted bees-wax.
Pulpy f{eeds, as thole of ftrawberiies, mulberries,
arbutufes, &c. may be fqueezed together and
dried, and then put into the cerate-paper or cot-
ton above-mentioned.

(c) Small feeds, may allo be mixed with a lit-
tle dry fand, put into the cerate-paper or cotton,
and packed 1n glafs-bottles, which are to be well
corked, and covered with a bladder or leather ().

{d) Sublimate mercary isthe moft effeftually diffolved in the
acid of fea-falt; one drop of which will diffolve one grain of
mercary, which will afterwards mix with water. One drachm
of foblimate will be {ufficient for half a pint of water.———
Corrofive fublimate may likewife be d ed i a larmurared
folution of f2l ammoniac in water, one ounce of which will dif=
folve twenty fcruples of fublimate.

o
£
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() This may be compared with what Dr. Hawlelworth ob-
{erves in his Voyages. vol. ii. p. 123. “ On the 1oth Iput
fome feeds of melons, and other plants, into a fpot of ground
which had been turned up for the ;11::'51“':[.". ﬂ‘.t:_‘.' had all been
fealed up, by the perfon of whom they were boughe, in fmall
bottles, with rofin, but none of them came up except muftard ;
even the cucumbers and melons failed, and Mr. Banks is of
opinion that they were fpoiled by the total exclufion of frefh
air.”  Some feeds which I réeived from MNorth Americd,
enclofed in corked bottles, have fince been {own, and germi-

nated. Sec g.
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the eafieft and perhaps beft method of conveying
{feeds, it fhonld never be neglefted: American
feeds are ufually brought over in this manner.
The Chinefe paper is generally employed for
{eeds from the Eaft- 111[1]{.,'-‘. and is probably as
good as our common blotting and brown-paper.

Seeds preferved after the manner (e), (f), as
well as that of (d), and likewife, for further fe-
curity, fome of the pru:uhng (a), (b), (c), which
have been procured in the Eaft-Indies, may be
examined when the fhip arrives at 5t. Helena;
and fome of them, which appear in a ftate of ve-
getation, fhould be fown in the annexed boxes
nf" L;th between the growing plants, as many
forts as poflible ; fome of which may fucceed in
cafe of failure of the plants.

More of the fame {eeds may be allo fown after
the fhip has pafled the Tropic of Cancer, near
the latitude of thirty degrees north. And if ver
fmall bits of broken glafs are mixed with the
earth, or thrown plentifully over its furface in
the boxes, it may prevent mice and rats from
bulmumﬁ in it, and (lLIlmwncr the tender roots
of the p]:i.ﬂt:r dl‘ll‘.] growing ; feeds.

In whatever method our {eeds have been pre-
lerved, it thould be a conftant precaution to fow
them as foon as they have been expofled to
the external air, otherwife they probably will ne-
ver vegetate.

In order to take up plants or fhrubs advan-
tageoufly, that are to be tranfported, a mat-
tock and a fpade fhould be provided ; with the
mattock a {mall trench fhould be opened round
the plant intended to be taken up; the fpade

E 2 {hould
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I_-,mmﬂ it ; and, to prevent 1hE:«; COVEr Frqm being
loit or miflaid, nai it to one hide, and hx loops
or hooks to the other, by which it may occafion-
ally be faltened down.

The late . Ellis, Efg. who took fingular pains
to promote the introduciion of Exoticks, recom-
mends the conflrutiion of a box and calk agree-
able to pl. IV. fig. 1. 2. The firlt fhews the in-
fide of the box, and the manner of [ecuring the
roots of plants furrounded with earth and mofs
tied with pack-thread, and faftened crofs and
crofs with laths or packthread to keep them
fteady.

There muft be a narrow ledge nailed all round
the infide of the box, within fix-inches of the
bottom, to falten laths or packthread, to form a
kind of lattice-work, in order to fecure the plants
in their places, as abovementioned.

The cafk fig. 2. is convenient for {owing of
feeds, with the openings defended h:.-r wire: and
as every fhip has {pare cafks, one may be readily
formed for the conveyance of feeds in vegetation
or growing plants, agreeable to the annexed en-
graving. The following isthe proportion it fhould
be of ; two feet three inches high, two feet bung
diameter,and one foot nine inches head diameter ;
there fhould be a large opening at the top wired
over, the wired part of which might be lifted up
at pleafure, and a lid with hingesto cover it; this
may be either circular or {quare, as will be moft
eonvenient, the larger the better; and on the up-
per part of the fdes there may be four or five
little openings wired, with doors to each, for the
fake of giving air all round upon fome occafions.

Care
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If the plants fent from ilzn*lﬂ‘ countries were
planted in pots or boxes, and kept there a year,
they might be brought over 1s:a=1lh very little
hazard ; or even if they were firft trani{planted
from the woods into a garden, till they had
formed roots, they might be fent with much
more fafety.

The captain who takes charge of ll_wm, muft
be particularly infurmyth that the Flumi {!mgur
plants are liable to 1n !Lruart{}-‘agcx, 18 mjr.‘.:l{amfud
by the minute particles of falt-water with which
the air is charged, whenever the waves have
white frothy curls upon them ; thele particles
fall upon the plants, and quickly evaporating,
leave the falt behind, which, choaking up the
pores, prevents perfpiration, and effeétually kills
the plant; he therefore Thould never let the co-
vers be off, except on days when the wind is not
fufficiently high to beat the water up into what
the feamen call white-caps. He muft not keep
them always fhut up during the voyage; for if
he does, they will mould and perifh by the ftag-
nation of the air under the covers: and if at any
time, by accident or necellity, they fhould have
been expofed to the wind when the waves have
white-caps, he muft be defired to water them
well with frefh water, {prinkling all the leaves
with it, to wafh off the falt-drops which cover
them. In this manner plants may be brought
from almoft any diftance ; many come from Chi-
na every year in a flourithing ftate,

If it be convenient to the captain to give u
a fmall part of the great cabin to the plants, this
is certainly by far the befl {tation for them ; nor
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énce can feldom if ever be commanded ;. and
therefore the plan of a moveable ftage cannot
here be expefted: from a munificent prince the
combination of a company, or a {ociety, we muft
look for the fupport of fuch an enterprize.

One method of procuring plants from China
has * been fuccefsfully adopted by that liberal
promoter of horticulture Gilbert Slater Efq.
which may be introduced here. He has
ordered every curious drawing of Afiatic
plants by Chinefe artifls to be pm{uu:rl for him,
1n the power of fea-faring gentlemen; thele
drawings are in general not {ml'u. elegant and ac-
curate ; but feverally diftinguifhed by thieir names
in Chinefe charaélers : tlw charaéters are copled
on Chinefe paper, which being thin and almeft
tranfparent, may be accurately traced, and fuch
as refer to rare produttions, are dlfﬁrmuted 1o
captains of fhips, and other perfons undertaking
voyages, with direétions to purchale fuch living
plants, as correfpond with the charafter. Some-
times thele are accc:mpamcd with the drawings
themfelves. By this circuitous but 'U:Tv.mtageﬁ
ous mode, in a few years he will acquire a col-
le€tion of valuable 1}]antq at prefent not known
in Europe.

It is much to be regretted, that after the moft
fcrupulous attention in ::a;:-l]e-!"t-nw and tranfport-
ing very valuable plants, they fhall ultimately be
loft by the tedious procefs of our Cuftom-houfe,
employed to prevent {muggling. I once faw
fome fine plants, for which I fhould have deemed
fifty guineas a cheap purchafe, totally fpoiled

F by
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tains, cultivated and barren fields, woods, rocks,
&c. afford each their peculiar plants; and where-
ever any are collefted, the particular foil and
fituation fhould be remarked. Sometimes it may
prove inconvenient to convey the plants which
may be difcovered, when it would not be fo
to fend them dried, in the form of a hortus-
ficcus. To do this in the belt manner, and to
make their ftalks, leaves, &c. lie flat and fmooth,
“ The plants fhould be gathered in adry day,
“ after the fun hath exhaled the dew; taking
* particular care to collect them in that {tate
“ wherein the generic and fpecific charaéters are
“ molt confpicuous; the Ipecimens f{hould be
* {uffered to lie on a table until they become lim-
“ ber, and then they fhould be laid upon a pafte-
“ board, as much as poflible in their natural
* form, but at the fame time with a particular
* view to their generic and fpecific charatters :
“ for this purpofe, it will be advifeable to fepa-
“ rate one of the flowers, and to difplay the ge-
“ neric charafler: if the {pecific charatter de-
“ pends upon the flower, or upon the root, a
¢ particular difplay of that will be likewifle ne-
“ ceflary. When the plant is thus difpofed upon
“ the pafteboard, cover it with eight or tenlayers
“ of {pongy paper, and put it into the prels ().

(/) The prefs may be prepared by the following direftions.
“ Take two planks of a wood not liable to warp, two inches
* thick, eighteen inches long, and twelve inches broad. Get
*¢ four male and four female {crews, fuch as are commonly ufed
1% for fecuring fath windows. Let the foar female fcrews be let

F 2 Exert
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« large firong writing-paper. It requires fome
L :lu_xw]'tﬁ. to glue the plant neatly down, fo that
“ none of the gum or pafte may appear to defile
£ x he paper.  When it is quite dry, write upon
¢ the left-hand inner page of the paper, the name
R nF the plant, the fpecific charatier, the place
 where, and the time when, it was found ; and
“ any other remarks that may be th m‘f'h[ pro-
¢ per. Upon the back of the fame page, near
« the fold of the paper, write the name of the
« plant, and it will then be complete for the
¢ cabinet.”

“ Some people put the dried ]Jla’ﬂ-; into. [heets
« of writing paper, without faftening them down
fc at all ; and others only faften them by means of
“ {mall ﬂvw of paper, p‘lﬁcd acrofs the [tem or
L lmlnLth.

® Another more expeditious method is, to take
“the plants out of the prefs, after the firlt or
“ fecond day ; let them remain upon the pafte-
“ board; cover them with five or fix leaves of
“ blotting-paper, and iron them with a hat
“ fmoothing iron, unul they are perfecily dry :
“if the ironis too hot it will change the co-
* lours ; but fome people, taught by lcmh practice,
s will fucceed very happily. This is quite the
“ beft method to treat the orchis, and other himy

“ mucilaginous plants.

** Another method is, to take the planH when
“ frefh gathered, and, 'inftead of putting them

“into the prefs, Jmmedmtciy to faften them down
“to the paper, with ftrong gum-water; then dip

¥ 3 “a
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The impreffions of p_l:amal well taken off upon
paper, look very little inferior to the beft draw-
ings, and may be done _fwnh very little trouble.
For this purpofe, fome printer’s ink (z), and a pair
of printer’s balls, fuch as are ufed for laying
the ink on types, are neceflary. After rubbing
thefe balls with a little of the ink, lay the plant
betwixt them, and prefs it {o as to give it {uffici-
ent colour; then take the plant and lay it care-
fully on a fheet of paper, and prelsit with the
han::i, to give the impreflion of the plant to the
paper, which may be afterwards coloured accord-
ing to nature; a piece of blotting-paper may be

laced betwixt the plant and the hand, to prevent
the latter from being dirtied by the ink.

An effe€tual method of {ending a branch of
any plant, with the flowers and parts of frutifica-
tion entire and perfect, 1s to put them in bottles
of brandy, rum, or arrack; but the colour of
the plant is often injured.

Corals, corallines, fponges, &c. inhabitants of
the fea, are found in confiderable variety near
the coafts of illands and continents, particularly
in hot climates. Some of thele are very tender
and brittle when dry, and fhould therefore be
carefully packed up in fand, in order to keep them
fteady, or placed betwixt papers in the manner
of an hortus-ficcus.

In hot climates, the infeéls are very rapacious
and I have feen the finelt fan-corals, and others
of a foft texture when firft taken out of the fea,

(7} Where this cannot be procured, ivory, or lamp-black,
ground with boiled linfeed-oil, may be fubftituted.
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o EC T, IV.

Method of Analyzing Mineral Waters (a).

Qui autem ad obfervandum adjicit animum, ei etiam; in rebus
quz vulgares videntur, multa obfervatu digna occurrunt.
Bacon, de Augment. Scient.

S many {prings contain a volatile principle,

foon liable to be diffipated, it is neceflary
to make our experiments on the {pot, in order to
difcover the contents of fuch waters. Various
as thefe contents may appear, the apparatus pro-
per to deteét them, may be reduced into a fmall
compals. :

When we purpofe to examine any mineral or
medicinal {pring, the {oil and face of the coun-
try fhould be confidered, the flony or mineral
appearance, and particularly whether there are
any mineral veins: the degrees of heat of the
water fhould be afcertained by a thermometer,
and its comparative weight to other {prings in

(2) Wallerius inhis Hydrologia, Lewis in his notes on Neu-
mann's Chemiltry, with Rutty, Lucas, Falconer, Monro, Pear-
for, Garnett, and other Enghth writers, have given direftions
on this fubjeét, which fome late chemical writers on the continent
have further clucidated,as Wiegleb, Bergman, Strachling, Struve,
Weftrumb, and Gottling.
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Magnefian muriate.

Magnefia, or common Magnefia.
Gyplum.

Calcarious nitre.

Calcarious muriate.

Chalk.

Alum.

o 205 ;N b Ce

I11. METALLIC SALTS.

Aerated iron,
Vitriolated iron.
Vitriolated copper.
Vitriolated zinc.
Arlenic,

SRS

1V. SULPHUREOQUS.

-

. Hepatic air.
. Liver of fulphur.

]

Water is found mixed with fome few [ub-
ftances not here enumerated, as

a. Silicious earth in very fine particles fome-
times gives to water a milkinefs, and

b. Argillaceous earth in fuch quantity as to
give the water the title of faponaceous, from its
feel and refemblance.

Some other fubftances, as bitumen and nap-
tha, may give Water fometimes a little charaéter,
as they flow out of the fame {prings upon the
furface of {fome waters.

I this view of the f{ubftances contained in
mineral waters, we {ee they are almoft all faline,

G 2 and
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GCI.ASS: 1.
ACID AND NEUTRAL SALTS.

Synonymous INames.
- Carbenice acid.
Carbonaceous acid,
Cretaceous acid.
Mephitic acid.
1. FIXED AIR. .{ Aerial acid.
' Atmefpheric acid.
Spiritus fylveltris.
Gas fylveltre, &c. &c.

. Gas.

This fubftance is found in every part of na-
ture that we are acquainted with, in its different
{tates; fixed as it has been called, and aeriform.
In our atmofphere it is found in the proportion
of aboutonein 100. Pits and cavities are frequent-
ly filled with it. It exifts in immenfe quantities
combined with calcareousearth, forming chalk and
marble ; and with many other fubftances. It is
conflantly thrown cut from animals and vegeta-
bles ; it is the great produét of combuftion, and
formed in {hort by every procefs, in which pure
air is cembined with carbonaceous matter ; hence
it is no wonder that it is {o general and fo fre-
quently found the uniting medium to {ubftances
contained in mineral waters. Mineral waters,
which contain this alone, or confiderably prevail-
ing,have been called Acidulz; and perhaps hence
:llllmineral waters were formerly termed Aci-

uias,

a. Fixed







[oay

This falt is found in large quantities in Afia
and Africa, and in their mineral waters, and in the
waters of fome parts of Germany; its cryftals are
commonly rhomboidal, extremely foluble in wa-
ter, but when expofed to the air, fall into pow-
der, it is detefted in water by

a. Paper ftained with the tinfture of litmus
1s changed to a blue colour.

Tinélure of litmus is prepared by infufing litmus,
powdered, for a fhort time, in dijhilled water ; with
this the paper is [lained.

b. Paper ftained with the tinfture of bra-
zil wood loofes its red, and is changed to a vio-
let.

The tinfture of Brazil weod is made in the fame
manner as the tinflure of litmus, buwt bot water
Should here be employed.

c. Paper, ftained yellew by an infufion of tur-
meric, 1s changed to a brown colour.

The infufion of turmeric fhould be made with bot
water.

d. Upon adding a {olution of corrofive {ub-
limate mercury to this water, a white precipitate
is produced ; if the alkali be in large propor-
tion, this precipitate will be an orange colour.
In this inftance the alkali unites with muriatic
acid of the corrofive fublimate, and the mercury

.1s precipitated.

¢. Add a fmall quantity of Epfom falt to this
water, it will diffolve, and no precipitation will be
perceived, but give it a very little warmth, and
immediately white flakes will be feparated: here
the mineral alkali combines with the vitriolic
acid of the Epfom falt, and detaches the mag-
nefia its other conftituent part, which alfo unites

Lo
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eryftals fall into powder, it is very foluble in wa-
ter. This is found in abundance in {ea-water,
and many mineral waters. Itis detetled by

a. A Solution of muriated ponderous * earth
being added to water containing this falt, a pre-
cipitate, in the form of white clouds will immedi-
ately appear, and white precipitate will be gra-
dually depofited. The ponderous earth leaving
the marine acid, will unite with the vitriolic, aud
form pﬂndermls {par, which being infoluble in
water, gives this appearance when precipitated
from it, of awhite [oft cloud, peculiar to itfelf:
The marine acid combining with the natron,
forms marine falt, which remains diflolved
the water.

b. A folution of nitre of filver ¥ being add-
ed, the water firft becomes of an opal or milky
hue, and after fome time acquires a redifh calt,
depoliting at length a fediment of that colour.
Here the vitriolic acid combines with the fil-
ver, forming fulphate of filver, a {ubftance al-
moft infoluble in water, therctore precipitated ;
The nitrous acid, combining with the natron,
forms cubic nitre, which remains diflolved in
the water.

c¢. A folution of lead combined with the
acetous acid being added, a white percipitate
will immediately be formed. The lead com-
bines with the vitriolic acid, forming a fub-
{tance infoluble in water, while the acetous

* Ponderous earth combined with marine acid.

: 1 Silver combined with nitrons acid.

H acid,
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the muriatic acid combining with the vegetable
alkali, forms fal digeftivum I_:-,l‘-.]l which remains
diffolved.

b. By the addition of the mercurial folution
(¢) yellowifh clouds will immediately be formed,
and in time a precipitate of the fame colour will
be depofited.  The mercury, leaving the nitrous
acid, unites with the ‘Ht]"lul]L fc:rmmg turpith
mineral, which is infoluble in water, though a
part of the vitriolic acid and mercury remain
diffolved along with nitre, formed by the nitrous
acid uniting with the vegetable alkali.

c. The addition of the folution: of fugar of
lead in water f{eparates a white precipitate, as
mentioned page 49. ¢. The vitriolic acid unites
with the lead, while the acetous acid combines
with the vegetable alkali, forming diuretic {alt
which continues diffolved.

d. By adding an equal quantity of highly
rectified [pirits of wine, the mixture will become
turbid, and by degrees fmall chryftals of vitriol-
ated tartar will be formed at the bottom, for rea-
fons affigned page 0. d.

{¢) Mereury combined withhnirraus acid by the affitance of
eat.
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6. COMMON SALT.

A Compound of Muriatic Acid with Mine-
ral Alkalz.

Synonymous Names.
(Salt.

Sal gemmae,

Sal marinum,
]
6. compon 3 mer

Sea or marine falt.
Culinary or kitchen falt.
| Muriate of foda.

This falt abounds in nature, in valt maffes in
the earth : diflolved in the water of the fea; and
in falt lakes ; and, therefore, very frequently met
with. Its cryftals are regular wbes; it is de-
tected

a. By adding vitriolic acid to the water con-
taining it, this unites with the mineral alkali of
the falt, and forms Glauber’s {alt, which remains
diffolvedin the water ; the muriatic acid is detach-
ed, and, being a volatile fubftance, may be ren-
dered vifible as the nitrous acid page 52. a. by
means of the vapour of volatile alkaliheld over
1t; the volatile alkali uniting with the muriatic
acid, forms {al ammoniac, which becomes vifible
in this very fine duft.

b. By adding a folution of nitre of filver, a
white precipitate is immediately formed, which
fome time after will acquire a bluifh appearance,
and this precipitate will not be rediffiolved by the

addition
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EARTHXYX SALTS.

1. EpPsom SALT.

Vitriolic Acid combined with Magnefia.

Synonymous Names.

Bitter purging falt.
Magnefian vitriol.
Salt of fedlitz.
Sulphate of magnefia.

1. EPSOM SALT.

It was formerly obtained from wells in the
neighbourhood of Epfom, and in the hills that
run to the ealtward of that place, whole waters
contain it abundantly. It hasa very bitter tafte,
18 very foluble in water, and is very apt .to form
fhort needle-like cryftals, when haftily cryftaliz
ed; otherwife they are quadrangular prifms, ter-
minating in quadrangular pyramids.

A. The magnefian bafis may be deteCted

a. By the addition of lime water, to water
containing this falt, which renders it turbid, and
a flaky precipitate will be gradually formed.
Lime has a ftronger affinity to vitviolic acid than
magnefia, combines with it and forms gypfum, a
fmall portion of which remains diffolved in the
water, the reft is precipitated along with the

magnefia. j
b. A
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«. - By adding a folution of ponderous earth
in marine acid to this water, white clouds will
be inftantly formed, and a white precipitate be
gradually depofited (defcribed page 49. a.) The
magnefia combines with the marine acid, forming
muriate of magnefia, which remains diflolved in
the water,

h. Or by adding afolution of nitre of filver,
there will be no precipitate, but the liquor will
have an opal appearance, and after fometime a
reddifh one, depofiting at laft a precipitate of this
colour. The magnelia, combining with the ma-
rine acid, remains diffolved. The filver, com-
bining with the vitriolic acid, forms this preci-
pitate as defcribed (page 49. b.)

1. The folution of nitre of mercury produces
yellowifh clouds, and by degrees a precipitate of
the fame colour, which is turl:g_el.h mineral (page
51. b.) The magnefia, uniting with the nitrous
acid forms nitrate of magnefia, which remains
diflolved in the water.

k. Ifa folution of fugar of lead be employ-
ed, a white precipitate; vitriol of lead; will be
immediately formed by the lead uniting with the
vitriolic acid. The magnefia unites with the acet-
ous acid, and remains diffolved.

100 Grains of vitriol of lead contains 28 grains
of vitriolic acid,

l. Highly reétified {pirits of wine produces a
turbid mixture, and by degrees fmall cryftals of
Epfom f(alt will be formed at the bottom of the
vellel.

m. A folution of blue vitriol being employ-
ed, produces clouds of a pale green colour, and

after
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B. e. The nature of the acid may be deteéi-
ed, by adding a little vitriolic acid, when the
nitrous acid will be detached, as defcribed
(page 52, . and 53,2 )

f. A folution of blue vitriol gives the fame
appearances as defcribed (page 57, m.)

3. MAGNESTAN MURIATE.
Muriate Acid combined with Magnefia.

Magnefian muriate, or muriate of magnefia,
exifts in {ea water and falt {pring waters, butin a
more pure ftate in Epfom and fimilar waters, is
therefore very common. Magneflian muriate has
a very bitter hot tafte, is very {oluble in water,
difficult to chryflalize § its chryftals are needle
fhaped. '

A.a, The magnefian bafis may be detetted in
waters containing this f{alt, by the fame means,
and with the fame appearances, as delcribed
{'pagc 58, 4. biicy d} The lime and alkalis, comb-
ining with the muriatic acid, detach the magm‘:f‘d.

b. By means of a Iulutmn of foap in water,
the fame appearances take place, as deflcribed
(page 58,d.)

B. ¢. The acid contained in this water may
be detefied by the means defcribed (page 59,
B.e.) The ‘murlat]c acid being volatile, is de-
tached in an invifible vapour which uniting to
the vapour of the volatile alkali, forms a whitifh
fmoke, confifting of fal ammoniac.

d. By adding 2 little of the folution of fil-
ver in nitrous acid, white clouds will appear, ac-
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A. a. The magnefia, contained in the water,
may be deteéted by means of a folution of caultic,
vegetable, or foffile alkali. The cauftic alkali
unites with the fixed air, is renderaed mild, and
remains diffolved in the water, while the magne-
fia is precipitated

b. By fulpendinga piece of reddened® litmus
paper in it, it will loofe the red colour given it
by thev me-r?l, being blue again. And that this
1s only owing to the magnefia, will be farther
proved, by evaporating the water half away,
the remaining Iuru{]l will be found to polfels
no power of changing the colour of the reddened
litmus paper, and the  fixed air b aving elcaped,
the magnefia is precipitated in a white powder,
and the liquor will be found to be water only.

c. If the piece of paper, that is made ufe of,
be ftaired with the tintture of Brazil wood, in-
ftead of litmus, it will be changed froma red to
a violet colour.

d. Or if a folution of foap be added,
mentioned (page 56, e.) The {oap is decompof-
ed, the alkali of the foap uniting with the fixed
air, and the oil with the magnefia, forming an
earthy loap.

B. e. The acid bafis will be detefted to be fixed
air by evaporation, in a clofe veffel, as defcribed
(page 46, e.) The fixed air, as it flies off, may be
forced into lime water, whu:h it will decom-
pole.

* Firfl flain the paper with a little infufion of litmus, then wet
it with vinegar.

GYPSUM
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on the water being ftirred. This foon diffolves
again ; cauftic calcarious earth or lime lg{‘.iu:,;
foluble in water, but by expofing it to the air, or
adding a little fixed air to it, it becomes chalk,
and is again precipitated.

d. Or the mild vegetable alkali being em-
ployed, the precipitate will not diffolve in the
water, but fall to the bottom, and will be found
to poflefs all the properties of common arcated
calcarious earth, or chalk. :

e. So,inftead of the vegetable alkali, the fol-
file or vofitile be employed in its cauftic ftate,
no precipitation is produced, lime being precipi-
tated ; but if the mild volatile alkali be made ufe
of, a white powder will be precipitated, which
will be found to be chalk,

f. A folution of foap being added to this wa-
ter, the fame appearances will take place, as
when added to water containing Epfom {alt.
The calcarious earth uniting with the oil, and
being precipitated, the vitriolic acid uniting
with the vegetable alkali. :

B. g. The acid element is difcovered by the
folution of muriated ponderous earth ; upon add-
ing this, white clouds are immediately produc-
ed, as defcribed (page 49) and a white infoluble
precipitate, which is an artificial ponderous {par,
will be gradually depofited at the bottom of the
vellel, as defcribed (page 49); only here the cal-
carious earth remains diffolved in water in union
with the marine acid.

h. Upon adding the folution of nitre of fil-
ver, nitre of mercury, fugar of lead, or blue
vitriol, to waters containing Gyplum, the fame

appearances take place as enumerated (page 57 ).
CALCARIOUS
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forming nitre, which remains diffolved in the
water, and precipitates the calcareous earth in
the form of lime, which diflolves again in the wa-
ter, and may be detetted as rélated (page 63).

d. And a folution of mild alkali, in like
manner, unites with the nitrous acid, calcareous
earth being precipitated in its mild form, or
chalk, as nizntioned in the fame page.

e. On the addition of a folution of foap,
the fame appecarances will take place, as when it
is added to water containing Epfom falt (page
56. e.)

f. A folution of blue vitriol added to water
containing this falt, clouds olf'a pale green colour
will be formed.

CALCAREOUS MURIATE.

Muriatic Acid combined with calcareous
Larth.

Synonymous Names.
 Mother water of marine {alt.

| Calcareous marine falt.
CJ}&S&E&ET%US{ Fixed fal ammoniac.

lMuria[c of lime.
L Murias calcareous,

It is found wherever fea falt is met with, parti-
cularly in fea water ; chalk often contains it ; it has
a falt and very difagreeable bitter tafte. It eryf=

talizes
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c. -A folution of cauftic, vegetable, foffil, or
volatile alkali, unites with the nitrous acidy
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fixed air will fly off, and the chalk be precipi-
tated,

d. - By adding a folution of foap, the fame
appearances will take place, as in water con-
taining Eplom f{alt, defcribed (page 56, e:)

By adding a folution of filver in nitrous acid,
or of mercury in nitrous acid, or of lead in acet-
ous acid, or of blue vitriol, or by adding {pirit of
wine, the fame appearances will be produced as
upon adding thefe fubftances to water containing
Epfom falts, defcribed (page 57, h. i. k. 1. m.)

B. e. The acid may be detefted by the fame
means, and with the fame appearances as defcrib-
ed (page 53 and 54, a. b. c.)

CHALK.

Calcareous Earth combined with fived Air.

Synonymous Names.

Creta,

[Crctaccnus earth, &c. or
! Calcareous earth,

CHALK. { Calcareous fpar. :

i Calcareous carbonate:
tCarbcnatc of lime.

Aétrated lime,

This is found in immenfe quantities in moft
parts of the earth ; at leaflt the fuperficial parts ; of
courle is found diffelved in almoft all {pring
waters.

K2 A a,
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Fitriolic Acid combined with argillaceous
Earth.

Synonymous Names.
Argillaceous vitriol.
ALUM. Aluminous fulphate.
Sulphate of alumine.

Alum has a very aftringent and acid tafte; its
cryltals are of the figure of an ottohedron; it is
very rarely found in mineral waters.

A. a. The earthy bafis may be detefted by
the addition of lime water, which occalions a
turbid appearance, and a flaky precipitate will
be gradually formed, which is the earth of alum.
The vitriolic acid, uniting with the calcareous
earth of the lime water, forms Gypfum, which
1s more foluble in water,

b. A folution of alkali, either cauftic or
mild, vegetable, foffil, or volatile, added to
aluminous water, produces a white flaky ap-
pearance. The alkali combines in the fame
manner with the vitriolic acid, and precipitates
the earth of alum, either alone or combined
with fixed air, leaving vitriolated tartar, Glau-
ber's falts, or volatile ammoniac, according to
the alkali made ufe of, diffolved in the water.

c. By adding a folution of foap, the alumin-
ous water becomes turbid, and depofites a num-
ber of white flakes, the alkali of the foap unit-

ing
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CLAS S Il
MeTarLic SUBSTANCES.
A E/R AT BIDESLRGO N,

Iron combined with fixed Air.

Synonymous Names.
(;‘mtricnt {affron of mars.
Rult of iron.
Martial chalk.
| Martial mephite.
LCurbunﬂtc of 1ron.

AERATED
IRON.

Both iron and fixed air being found in al-
moft every fituation, and readily uniting toge-
ther, and, efpecially where the fixed air is’in
any quantity, readily diffolving in water; it is no
wonder that this is among the moft common fub-
ftances met with in {prings. Waters containing
it are called chalybeate, or ferruginous waters;
and, from their ﬂr::nglh::nlng medicinal guali-
ti(zs, are very gencrally ufed. They have {ome-
what of a ftyptic or irony tafle, mixed with fome
pungency, from the fuperabundant fixed air they
contain.

This water is very eafily known.

A: a. In being expoled to the air, or heated,
it precipitates a brown powder, which is calx of
iron. The fixed air being decompofed ; the water
will bave a rainbow- coloured pellicle on it.

(1) b.
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VITRIOLATED IRON.
Tron combined with Vitriolic Acid

Synonymous Names.
I'Sal Martis.
; Copperas, or green copperas.
: IJI-%;E%L' 11’itriul um viride, green vitriol.

Martial vitriol.
IRON. Vitriol of iron.
Sulphate of iren:

Although this falt is formed from the decom-
pofition of martial pyrites, which decompole
very readily, and arc extremely common; and
is formed alfo by other natural proceffes; and al-
though this.falt is by no means uncommonly
found folid, in it’s native ftate, yet it is very
rarely met with in mineral waters. Its chryftals
are of a green colour.

It is dete€ted nearly as the former.

A. a. By expofing it to the air it will not fo
foon; or fo perfettly, depofite the iron in a brown
precipitate as the former page 71. The vitriolic
acid is not {o readily decompofed ; it will have
the fame rainbow coloured pelicle on it.

b. Onadding the tinture of galls, the fame
purple colour will appear as defcribed p. 72,

c. On adding the Pruffian lixivium the fame
colour will be formed, as page 72, and that al-
though it has been firft heated.

d. On adding a folution of cauftic alkali the
liquor will become yellow, and, after fome time,

depofite
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VITRIOLATED COPPER,
Copper combined with Vitriolic Acid.

Synonymous Names.
Blue vitriol.
Blue copperas.
VITRIOLATED ; Vitriol of cyprus,
COPPER. 3 Viiriol of copper.
Vitriol of wenus.
_Sulphate of copper.

Its chryftals are of a beantiful blue colour,
of an oblong rhomboeidal fhape, the tafte is ftyp-
tic, even caultic. This is often found in mineral
waters, in the neighbourhood of copper mines.

A, a, It is detefted. By adding lime water,
when a pale green precipitate will appear, which, °
upon pouring in more lime water, 1s rediflolved,
the liguor becoming a fapphire blue.,

b. By adding the canltic volatile alkali, the
water allo becomes ol a fapphire blue colour.
The volatile alkali uniting with the copper,
forms cuprum ammoniacum, which will remain
dillolved in the water, unlefs it be evaporated.

c. But if the mild volatile, mineral, or ve-
getable alkali be employed, green clouds will
be formed, and in time a precipitate of that co-
lour will fall to the bottom. Thefe alkalis unite
with the vitriolic acid, while the copper unites
with the fixed air of the alkalis, forming what is
called mountain copper, which is precipitated ;
put if much mild volatile alkali be added, it

Ls will
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VITRIOLATED ZINC,

Zinc combined with vitriolic Acid,

Synonymous Names,
White vitriol.
White copperas.

FIIRICLATED ' ﬁiilu?i’: : ln;f!'i'? inc
Z1 NC. INC.

Goflard vitriol.
Sulphate of Zinc.

This is fometimes found in waters near the
mines of zinc; it has a ftyptic tafte ; its chryf-
tals are col::-urleﬁ and generally tetrahedral
prifins, terminating in pyramids.

a. By adding limewater pearl coloured clouds
will appear, and a precipitate of this kind will
fall to the bottom.
~ b. Vegetable alkali, mild or cauflic, being
added, a precipitate will appear of a dirty yel-
lowifh pearl colour.

c. Upon adding cauftic volatile alkali, a pale
orange coloured preciptate will be formed.

d. But if the volatile alkali be employed in
its mild fate, a precipitate, nearly ofa white co-
Jour will be formed. Thefe feveral fubftances
umu: with the vitriolic acid, and remain diffolved
%n the water, whilft the zinc 1sprcc:pnated in the
orm of a calx

3 c. Upon
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a. If it exilts inany quantity i water, it
may be obtained by fimple evaporation, and
either cryftallizing the arfenic or evaporating to
drynels, and then expofing the refiduum to a red
heat, in which it will fly off, giving cut a {trong
'lIl’]L“ of garlic.

b. On addmg a folution of liver of fulphur, or
hepatic air, to a folution of arfenic in water, yel-
low clouds will be produced, and a prccipitatc
of the fame colour will fall to the bottom. The
arfenic uniting with the fulphur, forms orpi-
ment, which is precipitated.

c. A folution of blue vitriol being added,
clouds of a }?éliﬂwii'h green colour will be form-
cd, which graduvally fall to the bottom. The
arfenic, uniting with the copper, forms what is
called fcheel’s green.

d. On adding a folution of gold to water
containing arfenic, the gold, after fome time, will
be precipitated in its metallic {tate.

e. Upon adding a folution of vitriolated iron,
a precipitate, of a du‘t}r green colour, will fall
to the bottom, 'The iron cc:mbmmrr with the
arfenic.

f. Moflt of thefe precipitates alfo will be
found volatile in ht::at, giving the fmell of garlic
as they fly off.

It has been the cuftom to give mucilaginous
drinks to perfons that had {wallowed arﬁ:mc_
Milk, fat, oil, butter, &c. But Navier, a Phyfi-
cian at Chalmacs, in France, rf:mrnm:_ndw from
his own experience, the calcarious, or alkaime
livers of fulphur as the beft means of counteradl-
ing this poifon. Thefe combine with arfenic
in the humid, way faturate it, and almoft diveflt

- it
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SECT. V.

| Of the Contents of the Air.

Did not the acid vigor of the mine,

Roll'd from fo many thund'ring chimneys, tame
‘The putrid fteams that overfwarm the fky ;

This cauftic venom would perhaps corrode
Thofe tender cells that draw the yital air,

In vain with a]l their un€tuous rills bedew'd /4 ).

HAT thin, tranfparent, invifible fluid, called

the atmofphere, which {urrounds the earth,
rifes to a confiderable height above its furface.
Although invifible to us, it is a real fubftance,
excluding other {ubftances from the fpace which
it occupies, and, like other fluids, preffes equally
in all direftions: its weight 1s the caufe of the
fufpenfion of mercury in the barometer, and is to
that of water as 1 to goo, or 15 pounds upon
every {quare inch of the earth.

It chiefly confifts: of twe elaftic fluids, or
gaﬁ‘i(&), puﬂ'u_l'ﬁ_d of very different and oppofite
properties ; it c-:mta,m alfo other gafes, or fub-
ftances, fufpended or diffolved in it, but in fmall
quantity. Thele two fluids, or gafes, are diftin-

(d) Armftrong's Art of preferying Health, p. 51,

(¢) Gas, from galcht (German) an eruption nf' wind ; any
matter {ubtilized by heat into an elaftic acriform ftate.

M - guithed

)
T

. gL e, " - |
e e i
e T A ) T AL A e S

. 'f;j

—







b #5 J

Atmospherical Azr, or common Air.

As the two gafes of oxygen and azote exift in
the air, merely in a flate of intimate mixture, and
not in chemical combination, they may be cahly
feparated by a {ubllance pollefling an eiediric at-
trattion for cither of them : thus, if pure mercury
be expofed for fome time in clofed veflels filled
with atmofpheric air, to a heat nearly approach-
ing to ebullition, a guantity of air will difappear,
and the mercury be converted into a red powder,
oxyd, or calx of mercury, which will have gained
an addition of weight equal to that of the air
abforbed, the mercury having united with the
oxygen gas, which leaves the azote. If a bell
glafs be inverted over a folution of liver of ful-
phur, the air in it will fuffer a diminution ; the
oxygen will be abforbed, and the unabforbed part
will be azote, fhowing that there are 27 parts of
oxygen, and 73 parts of azote in 100 parts of at-
mofpheric air.

If the azote in liver of fulphur be expelled,
and the oxygen in the red calx of mercury, or

claftic fluid. Oxygenared muriatic acid gas, or dephlogifiicated ma-
rine acid, which is difengaged during the reciprocal aftion of
native oxyd of manganefe and muriatic acid, being produced
by the tranfition of oxygen from the manganele into the muria-
tic acid. Ammoniac gas, alealive air, or volatile alcaline gas, 1%
difengaged by heat from liquid ammoniac; or, from a mixtare
of ammoniacal muriate, or common {1l ammoniac, with quick
lime. Hepatic gas, or folphurated hydrozenous gas, is obtained
~ from folid alcaline fulphures, or livers of julphur, by decompof-
i.'l.'lg tll;tll‘l with acids. Pﬂ@rp&bﬂm.'nf .-E"].'ﬂ"r:g.-r.w:m gas, of j&.‘,}_l,?.{rgﬂ';
§as, obtained by boiling a lixiviem of cauftic pot-afh with half
ts weight of phofphorus, and recciving the elaftic fluid difen-
gaged into glaffes containing mercury.

M 2 precipitate
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Synonymous Names.
( Vitiated air.
| Impure air.
AZOTIC GAS, < Phlogifticated air.
| Phlogifticated gas.
L Atmofpheric mephitis.

Is compofled of caloric, or heat, and a particu-
lar bafe, capable of beécoming {olid, called azote.
This {fubftance, united to different bafes, forms al-
kalies, and may be conhidered as a real alkalizen,
or alkalizing principle, in oppofition to oxygen,
which is the principle of acidity. The atmo-
fphere, therefore, 1s an immenfe refervoir of the
principles of acidity and alkalefcency, without
being itfelf either acid or alkali,

Azotic gas may be obtained by expofing cer-
tain fubftances to atmofpheric air, which abforb
its oxygen; as ammonia, or the volatile alkali,
which is compoled of azote, united with hydro-
gen.

Synonymous Names.
Fixed air.

CARBONIC Solid air of Hali.

ACID GAS ‘ Cretagc_uus acid gas.

’ | Mephitic gas.
|LAerial acid.

Is the heavielt of the aerial fluids, being compolf-
ed of carbon or charcoal, and vital air or oxygen,
forming carbonic acid. It is combined with cal-

careous
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“mery called inflammable air.
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precipitated by that acid in the form of carbo-
nate of lime, or limeftone. If the water be fatu-
rated with carbenic acid, it will diffelve carbonate
of lime in confiderable quantity ; and if this {olu-
tion be let fall drop by drop on any fubflance, or
the carbonic acid cfcapes, the carbonate of llmt
will be depofited in the incrufted fubftance with
calcareous earth, and the f{ubftance is faid to be
petrified.

HYDROGEN(t) GAS,
OR
INFLAMMABLE AIR,

Inflammable Gas, or Phlogiston of Kirwan,

Hydrogen, which is the bafe of water, com-
bined with caloric, forms hydrogen gas, or inflam-
mable air, difcovered by Mr. Cavendifh in 1767.
It is the lighteft of elaftic fluids, being twelve
times lighter than common air; hence employed
in air-balloons. It inflames by contaét of an ig-
nited body, but will burn only in contatt with com-
mon, or oxygen, air. It is lefs noxious than the
carbonic acid: fuffers no diminution on mixture
with nitrous air. It is produced during the dif-
{olution of animal and vegetable bodies ; hence it

rﬁ} H}'drﬂgﬂnium {uafnqmw, from vﬁmf, water, and =yoLLEdy 1O
ome, or yevzw, to produce) hydrogen, one of the princi-
ples of water. The bafe of that ic fluid, which was for-

-
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comes nitrous gas; it extinguifhes light and de-
ftroys animals, being totally unfit for animal re-
fpiration and combuftion. It is not diffolved
in water, nor does it indicate the leaft property
of an acid: by combination with vital air it af-
fords nitric acid, being itfelf nothing but nitric
acid deprived of a part of its oxygen, and confe-
quently a compound of azote, or nitrogen and
- oxygen, containing, however, more azote and lefs
oxygen than the nitric acid; hence are produced
the varieties of this gas, according to the different
proportions of azote and vital air. In nitrous
gas the azote and oxygen are deprived of all that
quantity of caloric and light which they poffefled
in the atmolphere: the oxygen, however, ftill re=
tains enough of both thefe principles to occafion
a combuftion, with flame, of feveral combuitible
bodies when immerfed in it, as a pyrophorus, or
a fmall portion of fulphuret of alkali; the nitrous
gasis then gradually diminifhed, and at length pure
nitrogen gas remains. In this cale, the oxygen
of the nitrous gas combines with the inflammable
body, and thus the nitrogen gas is left in a free
ftate ; hence, as has been intimated, it is evident
that azote, or nitrogen, conftitutes the balis of ni-
tric acid, which obrains its acid property from its
combination with oxygen. The mixture of one
part of nitrous gas, and four parts of oxygen gas,
produces red vapours; becaufe the bafes of each
gas mutually combine, and form nitrous acid gas;
and the fuperabundant caloric efcapes in the
ftate of fenfible heat. If this operation be in-
ftituted over mercury, the nitric acid recently
formed will remain upon its furface, in the form
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tirning the hand, the air in the meafure may be
made to alcend into the tube, within which it will
caule a portion of the water to defcend, exattly
correfponding to the quantity of air that was con-
tained in the meafure. Now mark the fpace
which the air occupies, by applying the graduated
{cale to the outflide of the tube; next take the
fame meafure full of nitrous air, and introduce it
alfo in the fame manner into the tube; gently
agitate the tube, and, after waiting fome little
time, apply the {cale again, and obferve what di-
minution has taken place; for if two meafures of
the fame air had been introduced, they would
occupy of courfe twice as much fpaee within the
tube as one would have done. But this will by
no means be the cafe in the inftance before us;
for a mealure of common air, and one of nitrous
air, will not occupy as much fpace as two mea-
fures of common air, or two of nitrous would, but
will fall confiderably fhort of it; and it is in
proportion to this diminution that the purity of
the air is afcertained, the greater diminution de-
noting the greater purity of the air. Thus, if one
meafure of nitrous air be added to one of any
other kind of air, and the diminution be 13%,
the meafure of the teft will be 1.26. The ni-
trous acid being compofed of nitrous air and
oxygen air, whenever thele two airs meet, they
put off their aériform flate, and become liqud
nitrous air; which, as it mixes with the water,
no longer impedes the afcent of that fluid in the
tube, -
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SECT VI

Direftions for collefting and diftinguifhing
Foflil fubflances, including Salts, Earths,
Metals, and Inflammables,

TD write particularly upon thefe objetts of

natural hiftory is not the prefent defign, but
to give fuch general inftruftions, as may affilt a
traveller, in the choice of foflil bodies, till fuller
information can be procured, which the numerous
modern authors on thefe fubjetts afford. . In the
arrangement adopted, 1 have principally had .in
view that by Dr. Babington; and his own and the
other references annexed to the defcriptive hifto-
ries, will point out the principal writers on the
fubjeéts of difcuffion.

The traveller thould be furnithed with flint and
{fleel, and the mineral acids; at lealt with the
nitrous, and volatile acids; a hammer alfo will be
- neceffary, to break bodies too bulky to bring
away.

A blow-pipe is likewife an ufeful article; by
blowing long and forcibly through fuch an inftru-.
ment, upon the flame of a candle, by which the
Enint of the flame may be diretted againit the

ody to be examined, it will frequently difcover
whether it is a calcareous, vitrifiable, or refrac-
tory fubftance; and for greater precifion, experi-

' ments
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10. The waters of mines fhould be examined,
whether pure, taftelefs, purgative, vitriolic, or
chalybeate, &c.

11. The damps and fteams of mines, and what
are the confequences or effects of them; n what
feafons and ftate of the air they are chiefly ch-
ferved; and what temperature the air bears in
different depths of fuch mines.

12. The account given by the natives, inha-
bitants, miners, workmen, &c. who may be ac-
quainted with the {ubjcét.

CLASS
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This acid is dry, cryftallized in hexahadral
plates, almoft infipid, fearcely foluble, fufible with
filices into a glafs, very feeble in its affinities, and
liable to yield up the terrene and alcaline ‘bales
to almoft any other acid.

Synonymous Names.
Acid of {ulphur.
c. Sul- | Vitriolic acid.
phuric. 01l of vitriol.
Spirit of vitriol,

Sulphureous acid.
Sulphure- § Volatile fulphureous acid.
o1, Phlogifticated vitriolic acid.
Spirit of fulphur.

The sulphuric acid is formed from {ulphur
and oxygen, by the combuftion of the fulphur;
inodorate, twice as heavy as water, and lefs vola-
tile, very cauftic; affording fulphureous acid gas
and [ulphur, by its decompolition with red hot
coal, metals, &c. forming [ulphates(?) with the
earths, alkalis, and metallic oxydes.

Anal. Sulph. 72. Oxygen 28. Berthollet.

Sulphureous acid is highly odorate, volatile,
galeous, deftructive to blue vegetable colours,
and fit to cleanfe away fpots made with thefe co-
lours on a white ground ; abforbing, by flow de-
grees, the oxygen from the air, and from various

(1) Salts formed by the combination of the fulphuric acid
with different bales, decompofable by charcoal, &c. into fuls
phures,

0O acids
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b. Muriate* of Pot-ash, or Febrifuge falt of
Sylvius ; compofed of muriatic acid and pot-afh;
15 found in its native ftate in fea-water; in the
mother earth of nitre manufaétories; in various
falt-fprings; has rhomboidal or oftahzdral cryf-
tals.—.fnal. Acid g1. Alkali6o.- Water 8. Berg-

T,

c. Nitratet of Pot-ash, Nitre, oxr Saltpetre;
formed by the combination of nitric acid and
pot-ath, - It is found in the fiffures of lime-ftone
kilns, near Molferta, in the kingr]nm of N';]I}!ER;
in various waters, and even in rain; and in the
freflh juices of many plants.—dnal. Acid 33.
Alkali 49. Water 18. Bergman. b

Synonymous Names.
(Vitriol of pot-afh.
| Sal de duolus.
d{ypﬁjjp ;E:'Ei! Vitriolated tartar.
" | Arcanum duplicatum:
Sal polychreft of Glafer.

compofed of the /fulphuric acid and pot-afh:
fcarcely ever found native.—nal. Acid 40. Al-
kali 52. Water 8. Bergman.

&r:nfﬂl};!&!zrmcd by the union of the muriatic acid with dif-

+ Sals formed by the combination of th sl B -,
different bafes, v mbination of the mtric acid with

i Salts formed by the combination of the fi i
with different bafes. . ion of the fulphuric acid

Q= i : Base
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fibrous, compaft. ' Anal. Acid 52. Alkali 42.
Water 6. Bergman.

d. Sulphate of Soda. Glm}htr falt, or vitnol’
of foda. Sulphuric acid with foda.—Anal. Acid
27. Alkali 15. Water 58. J'ierg'mmi.

c. Nitrate of Soda. Cubic nitre, or rhomboi-
dal mitre formed by the combination of the nitric
acid and {oda.

Synonymous Names.
- [ -Caultic velatile alkali.
Cﬁg;fi A‘“‘CM'{me ol hilsalliali.

* | Volatile fpirit of {al ammoniac.
Ammoniacal chalk.
Cretaceous ammoniacal falt.
Concrete volatile alkali.
Ammoniacal mephite.

LEngli[h fal volatile.

a. Carbonateof
Ammoniac,

Sal ammonia united to carbonic acid.— Anal.
Acid 45. Alkali 43. Water 12.  Bergman.

~ b. Muriate of Ammoniac, {almiac, fal ammo-
niac, or muriated ammoniac, compofed of the
muriatic acid and ammoniac, or the .volatile
alkali. It is found ready formed near the cra-
ters of volcanos, and in Tartary. In Egypt itis
prepared in great abundance by fubliming the
{oot, obtained from the combuftion of animal ex-
crements.—Anal. Acid 52. Alkali 40. Water
8. Delamethrie. '

c Nitrate

5t
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CL. A 58" 11,
B ASRUTHIE S,

EARTHS are fuch bodies as are inodorous, in-
fipid, pulverulent or friable, not flammable, {carce-
ly foluble in water, unchangeable in the fire;
when heated, either by themfelves or with in-
flammable bodies, do not acquire metallic {plen-
dour.

I. HomMoGENEOUS OR sIMPLE EARTHS.

Thofe earths which have not hitherto been de-
compounded, are termed elementary, homogene-
ous or fimple earths. Of this kind are the fol-
lowing nine. A. Lime or calcareous earth. B.
Stranthian earth. C. Baryte or ponderous earth.
D. Magnefia or earth of bitter falt, E. Alu-
mine or argillaceous earth. F. Silex or filiceous
earth. G. Adamantine earth. H. Jargon earth.
I. Sidnean earth ; this lalt, however, is doubtful
as an elementary earth,

T FOMEE

a. Pure lime, cauflic or pure calcareous earth,
in a ftate of mixture with aéraied "caleareous
earth, has hitherto been found only at Bath, and
near the craters of fome ancient volcanos.

b. Carbonate
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e. Baryto-calcite, of a dark, or light grey, al-
moft white; rounded form, or cryftallized in
quadrangular prifms ; effervelces with acids.
~dnal. Carbonated lime g2. Carbonated baryte
8. Bergman.

f. Muri-calcite, Compound [par, of an olive co-~
lour, clayey appearance ; ftony, amnrlﬂmus,* and
cryftallized. _A#nal. Carbonated lime 52. Carbon-
ated magnefia 45. Ironand manganefe 3. Klaproth.

g. Argentine, Scheifer [par, amorphous, foli-
ated. _4nel. Carbonated lime, with magnefia,
argill, and iron. Kirwan.

h. Supersaturated with carbonie acid, Dolomite,
or claltic marble, pure or greyifh white, yellowith
white, or light red; furface rough and uneven;
fratture conchoidal or granularly foliated. Ef-
fervelces flowly with acids; pholphorefces when
{ftruck in the dark, or when laid on red-hot iron.
Anal. Lime 44, 2. Carbonic acid 46, 1. Argill
5, 86. Magnefia 1, 4. Iron o, 074. Saussure, jun,

. Synonymous Names,
Fluor [par.
. Vitreous {par.
1. Fluatet of time, Cubic {par.
v Phofphoric fpar,
{_Sparry fluor.

Nearly infoluble in water, does not effervefee with
acids, nor ltrike fire with fteel; is more or lefs
tranfparent, and exhibits various colours; it's

* Amorphous, ex & prriv. et poegn, forma.

'_‘r A falt formed by the combination of the fluoric acid with
k "IE:E“;: bﬂfﬂ!- I 1
1 furfaee,
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brous, or laminated. Anel. Sulphuric acid 16.
Lime 57. Water 27. Scheele.

B. STRONTIAN, or Scottifth ecarth, o called
from Strontian in Scetland ; never found pure.
Sulphate of Strontian is faid to have been
found in great quantities in the neighbourhood of
Briftol. J‘Lt Ham-green alfo, a variety of this rare
produttion is found breaking tljtt;uuh the {oil, in
fuch large mafles, that it has been made ufe of in
mending the roads.

a. Carlonate of Strontian, strontianite ; hither-
to found in a mild ftate united to fixed air; in
folid mafles, of a fibrous texture, firiated. Like
limeltone, it lofes it’s air in a {trong heat; and
then farms a lime, heavier than common lime,
and more {oluble in water. This lime-water has
the fingular property of affording, when faturated,
comprefled rhomboidal cryftals, which are nothing
but pure lime. .Anal. Carbonic acid 26, 5.
Stroathian 73.5.  Kirwan.

C. BARYTE, Ponderous earth ; never found
in a f:‘param or pure ftate, but with the fulphu-
ric acid, in the ftate of pmldcrmh Ipar or {ulphate
of baryte; or with the carbonic acid, carbonate
~of baryte, or mixed with other earths. :

~ Synonymous Names.
Barotic or ponderous chalk.
Aérated ponderous earth.
Effervefcent barotes,
Barotic mephite,
Barolite.
P 2 found

a Carlbonate of,
Baryte,
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emits a fmell of liver of fulphur. Anal. Sulphate
of baryte 38. Silex 33. Sulphate of argill 22.
Sulphate of lime 7. Petroleum 3. Bergman,

D. MAGNESIA is never found natarally
pure, but generally combined with the fuiphuric
acid, in the form of Epfom falt, fal amarus, or
fulphate of magnefia.

a. Calei-murite, amorphous, earthy ; colour
blue or olive green; of the confiftence of clay.
Anal. Silex o, With carbonate of magnelia
and 1ron.

b. Argillo-murite, of a loole carthy texture;
greenifh yellow colour, conliftence earthy. Anal.
Magnefia, 13. Silex go. Argill 10. Lime g.
Oxyde of iron 0,9. Water 13. 1Jl"ff'.'r‘.ac;.m:.

c. Silici-murite, Martial muriatic {par, amor-
phous, foliated. 4nal. Silex so. With carboa.
nate of magnefia and iron. Kirwan.

d. Talc, Talcite, Venetian tale, or Shiftofe talc.
Generally of a greenifh or filvery white luftre,
like mother of pearl, {oft and {emi-tran{parent ;
texture laminated, foliated, and grealy, or of a
{oapy feel to the touch ; does not effervefce with
acids. Anal; Magnefia 44. Silex 50. Argill 6.

e. Lapis Ollaris, Pot-ftone, or Indurated talc;

or white colour, with micaceous particles ; found
in

of a pale yellowifh and greenifh grey, reddifh grey,
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i, Asbestos, of a leek or olive green colour, or
grey ; feels greafy ; breaks into parallel, ftriated,
and fometimes curved, fibres or fplinters; does
not effervefce with acids. Anal. Carbonate of
magnefia 16. Silex 63,9. Carbonate of lime
12,8. Argill 1,1, Oxyde of iron 6. Bergman.

k. Amianthus, of a green or greyifh, or hlvery,

white, {ometimes olive green; breaks into flex- .

ible, and moftly parallel, filaments; foft and
grealy, fomewhat tranlparent. dnal, Carbonate
of magnefia 18,6. Silex 64. Carbonate of lime
6,9. Barofelenite 6, Argill 3,3. Oxyde of iron

12. Bergman.

I. Suber Montanum, cork-like, or refembling
brewn wood; it is opake, elaftic, of a flaty
eurve, and irregularly fibrous texwure. dnal.
Carbonate of magnefia 22. Silex 62. Argill 2,8,
Carbonate of lime 10, Oxyde of iron 3,2.
Bergman.

m. Anctynolite, amorphous, lamellated, ftriat-
ed, and fibrous ; in comprefled hexahedral prifms
with fmooth furfaces. _4nal. Carbonate of mag-
nefia 20. Silex 64. Carbonate of lime g,3-
Argill 2,7.  Oxyde of iron 4. Bergman.

n. Jade, of a dark leck green or bluifh colour ;
furface [mooth, {ometimes uneven; in detached
round maffes, or inhering in rocks; of a {plin-
tery texture; feels grealy, .nal. Carbonate of

: : magnefia
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the touch, friable and ftains the fingers flightly,
diffufible in water and duttile ; effervelces a lit-
tle with acids. .Anal. Carbonate of argill and
{ilex.

d. Porcelain Clay, white, and greyifh, foft to the
touch ; when mixed with and moulded into vel-
fels, and expoled to a ftrong heat, afflumes the ap-
pearance of a [emi- tranfparr:ut glafs ; ftrikes fire’
with fteel; is not aéted upon by “acids s and pre-
ferves '1['5 fhape. Anal. Argill 6o. Siitx 20.
Hedgewood.

e. Lithomarga, Mountain foap, friable, indu-
rated, amorphous; texture frequently polifhed,
flaty, conchoidal; colour white, yellowifh or
reddith white; emits a pholphorefcent light, when
rubbed in the dark with a pin; foft and foapy to
the touch, abforbs water rapidly, and retains it
for a lnng time, dnal. Argill 11. Silex 6o.
Carbonate of lime 5,7. Carbonate of magnefia

0,5. Oxyde of iron 4,7. Air and water 18.
Bergman.

f. Fullers Earth, greenifh white colour, or
‘greyifh white, receives a polifh from fri€tion ;
does not adhere to the tongue; feels fomewbhat
grealy ; falls into powder in water. dnal. Ar-
gill 0,25. Silex o,51. Carbonate of lime o,03.
Carbonate of magnefia 0,007. Oxyde of iron
0,03. Moifture and air 0,15. Bergman.

g+ Bole, particles very {mall, and cohere
{lightly ;
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Silex 13, Magnefia 13. Tron 5. Lime 2.
Saussure, jun.

l. Mica, lamellated firuéture, the laminz fome-
times of confiderable fize, femi-tran{parent, and
the Muscovy glass in thefe laminz is quite tranipa-
rent, and is uled for windows and lanterns ; flex-
ible and elaftic ; is found of various colours, from
filver white to blackifh. Anael. Argill 28. Si-
lex 38. Magnefia go. Oxyde of irom o
Kirwan.

m. Micarelle, found in granite ; of a brownifh
black colour; texture foliated. Anal. Argill
63. Silex 2g9. Oxyde of iron 7. Klapr. Adnal.
Argill 63. Silex 29. Oxyde of iron 7. Kirwan.

n. Hornblende, Bafaltic hornblende, Common
hornblende, Schiftofe hornblende, found of various
degrees of hardnefs, but never {o hard as to ftrike
fire with fteel; blackith or deep green colour;
cryftallized in fix-fided prifms, the ends acumi-
nated by three faces; and alfo terminating vari-
_ oufly ; eryftals internally thining : the texture ex-
hibits diverging radiations. Anal  Argill 27.
Silex 58. Lime 4. Magnefia 1. Lime g. Berg-
man. Conf. Kirwan.

0. Resplendent Hornlblende, Labrador horn-
blende, Schiller fpar, colour greyith black, fome-
times with a fhade of copper red, refembling I.a-
brador flone; texture lamellated: the lamellae
curved. Anal, Argill 17. Silex 42, Magnefia
11. Iron 28. Gmelin.

Q2 p. Basalt,
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hedrons* and their varieties, indeterminate ; found
in a fandy earth in the hither peninfula of India,
in the ifland of Borneo, and in the Brazils. Dia-
monds are of a lamellated texture, and may be
fplit by a blow in a proper diretlion ; cut all
other {ubftances, and take a moft exquilite po-
lifh. :

b. Sapphireis next in hardne(s to the diamond ;
the ftone worn by the high prieflt of the Jews; of
a fky blue colour, fometimes inclining to pink,
fometimes almoft white, and then called lux sap-
phire ; it'is found cryftallized in lengthened hexa-
hedral prifms joined bafe to bafe. dnal. Silex
35. Argill 58. . Carbonate of lime 5. Iron 2.
Bergman.

c. Topaz of Brazil, colour various, the true
oriental is almoft colourlefs, or pale yellow ; the
Brazil is of a fine, yellow, tranfparent amber, cryl-
tallized in tetrahedral rhomboidal prifms, termi-
nated by tetrahedral pyramids.

gl
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d. Topaz of Saxony, cryftallized in four-fided
rhomboidal prifins, terminating from the fides in
flat four-fided pyramids, longitudinally ftriated,
and of a foliaceous texture. Anal. Silex 52. Ar-
gill 44. Lime 2. Iron 0,03. Wiegleb.

Ly e, |
T e e

€. Beryl of Siberia, colour greyifh green, verg-
ing on the apple green, more rarely bluith green;
cryltalized in equi-angular hexahedral prifms
longitudinally ftreaked : becomes eleftric by |

* Icofahedrons, ex eecs, viginti; et wiga, bafis.
friction,
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i. Crysolite, colour yellowifh green, inclining
to yellowifh brown ; cryftallized in hexabedral
prifms with correfponding pyramids. _Anal. St-
lex 15. Argill 64. Lime 17. Iron 1. dchard.

k. Hyacinth, of a peeuliar yellowilh red; in
general retain their colour in fire ; cryftallized in
dodecahedrons with unequal rhombic faces. Anal.
Silex 25. Argill 40. Carbonate of lime zo.
Iron 13. Bergman.

. Hyacinth of VFesuvius, is generally of a
deeper colour than the oriental, and is lefs hard and
more fufible. Cryftallized in tewrahedral prifms,
truncated at their angles, terminated by tetrahe-
dral pyramids, truncated at their fummits.

m. Olivin, found imbodied in bafaltes; of an
olive green colour; cryflallized in fix, feldom in
four, fided prifms ; moltly rettangular, with or
without pyramids. The cryftals are longitudinally
firiated; have a vitreous appearance. .dnal.
Silex 54. Argill 40. Iron 4. Gmelin.

n. Garnet, Carbuncle, of a red colour, or
fome of it's fhades, a greenifh white, and of vari-
ous degrees of tranfparency ; does not lofe it’s co-
lour in the fire, but becomes heavier, and is ftrongly
attratted by the magnet. Cryftallized and pre-
fenting either 12 rhomboidal planes, or 24 trape-
zoidal, or 36 planes, of which 12 are rhombs, and
the 24 others elongated hexagons, interpofed be-
tween thefe rhombs, and fome other variations.
Anal. Silex 48. Argill 30. Lime 11. Iron 10.
Achard. :

o. White
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prifms, with tribedral fummits. .nal. Silex
57. Argill 35. Oxyde of iron and manganefe
5. Bindheim.

u. Amethyst, cryftallized in hexahedral prilms,
with cc:rrﬂ!p‘unding pyramids ; of various degrees
of tranfparency, and colour. _Anal. Silex 30.
Argill 60, Lime 22. Iron 1,66, Achard.

v. Quartz, cryftallized in double hexahedral
pyramids, with or without an intermediate pri{m 3
vof various fhapes ; ftrikes fire with fteel; is folu-
ble in fluoric, but not in nitric or muriatic acid ;
Anal. Silex g3. Argill 6. Lime 1. Bergman.

w. Prase, of a leek green colour ; cryftallized
in fix-fided prifms, acuminated by fix faces, pro-
ceeding from the fides of the prifms.

x. Elastic Quartz, amorphous, angular. Anal.
‘Silex o0,965. Argill o,025. Iron 0,01. Klaproth,

y. Obsidian, lceland Agate, of a greyith or
blackifth colour; found in irregular fhaped pie-
‘ces. Anal. Silex 6g. Argill 22, Iron 0,009.
Bergman. i 5 81t

z. Caleedony, Cornelian, Agate, called Cal-
cedon, from the name' of a place; ufually found
“in folid malles, of a globular, kidney-like, or fta-
lattical figure, or in the ftate of pebbles; fome-
‘times ﬁli?orm, tabular or cellular; of a greyifh,
‘yellowith, white, or milk white colour. .Anal.
‘oilex 84, Argill 16.  Bergman, ;

R a a. Chryso-
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yellowifh fmoke grey, or black grey colour;
cryftallized in double trihedral pyramids; 1n
mafles of various fizes, in firata of chalk; when
broken, exhibits a conchoidal furface, and the
fragments are fharp edged, but of. an indetermi-
nate fhape ; femi-tranfparent, #nal. Silex 60.
Argill 18. Lime 2. Hiegleb.

g g« Hornstone, Siliceous Schistus, or Basanite,
Hornslate, Petrosilex. Cryftallized in hexahe-
dral prifms, with or without pyramids, in double
trihedral pyramids, in cubes; amorphous, com~
patt; flaty ; colour various, yellowifh white, blu-
ifh, pearl, green inclining to red, brownifh, rofe
colour, blackifh brown. Anal. Hornstone. Silex
72. Argill 22, Carbonate of lime 6. Kirwan.
Basanite. Silex 73. Lime 10. Magnefia 0,046.
Iron 3. Coal 5. , Weigleb. Hornslate. Silex
73.  Argill 4. Iron 3. Hieglel. :

b h. Jasper, Egyptian Pelbble, found in irregu=
lar hexahedral prifms; amorphous, in large mal-
{es and nedules, and of all colours. _dnal. Silex
54 Argill go. Iron 16, Delametherie.

i 1. Porcelanite, Porcelain Jafper, of a pearl
grey, or lavender blue colour ; found in compatt
layers. 1t’s{urface, when newly broken, is a little

fkinny and gibbous.

k k. Heliotropium, Bloodstone, of a leek green
colour, with bleod-red fpots or veins; is femi-
tranfparent ; exhibits a conchoidal furface when
broken.

R 2 It
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and their varieties ; tranfparent ; fhining lamellz,
placed one over the other, often in an irregular
manner ; but it's figure approaches always cither,
to the cubical or rhomboidal. Anal. Silex 62.
Argill 17. , Lime 6’5', Barofelenite 2. Mag-
nefia 6. Iron 1,4. HFestrumb.

m m. Common Feltspar, of a pale flefh colour,
yellowifh, grey, milk white; rarely of a vivid
areen or bluith colour; opaque, compatt, ftrikes
fire with fteel. _#nal. Silex, argill, with lime
and magnefia, or baryte. Kirwan. Silex 62,83.
Alumine 17,002. Lime 3. Oxyde of iron 1.
Lofs. 16,015. Fauquelin.

nn. Lalbrador Feltspar, amorphous, foliated,
of various hues, light or deep grey, but when held
in certain direftions to the light, refleéts lazuli-
blue, green, and lemon yellow, coppery or violet
colour, the furface fhining, texture foliated, frag-
ments thomboidal. _Anal. Silex 69. Argill 13.
Sulphate of lime 12. QOxyde of coppero,7. Ox-
yde of iron 0,04. Bindheim.

- 00. Argentine Feltspar, cryftallized, as com-
mon feltlpar ; amorphous, foliated. Anal. Silex
46. Argill 36. Oxyde of iron 16, Dodun.

p p- Staurolite, cryftallized in tetrahedral
prifms, with tetrahedral pyramids, either fingle, or
crofling each other at right angles. Anal. Silex

44. Argill zo. Baryte 20, Water 16, Hesa
trumb, :

qq. Lﬁﬁ;'#
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v v. Rose Spar, Red Stone, cryftallized, inde-
terminate ; amorphous, thick foliated.

C. ADAMANTINE EARTH, or CORUN-
DUM, difcovered by Klaproth, in adamantine or
diamond f{par.,

a. Adamantine Spar, of a greyifh colour, in-
clining to greenifh white, chocolate brown, &c.
cuts glafs, and fcratches other gems; ftrikes fire
with fteel ; 1s not affeéted by fulphuric, nitric, or.
marine acid ; exhibits fix-fided fhort rhomboidal
prifms, rounded on the top, of a lamcllated tex-
ture, fhining in certain direétions. Adnal. Ada-
mantine 68. Silex g1,5. Ironand nickel co,05,
Klaproth. :

Corundum of China. of Peninfula of India.

Argillaceous earth . 8g,50 - 84,0
Stliceous earth . 5,50 — 6,50
Oxyde of iron 1,25 e 7,50
Lofs — 2375 — 2,0

100,0 100,0

Chs. Greville.

H. JARGON EARTH, difcovered by Klap-

roth, in the ftone called jargon, or zirgon, of
Ceylon. 2

‘&, Jargon, cryftallized in fhort tetrahedrat
prifms, with tetrahedral pyramids ; indeterminate;
in fmall grains, and fmall flat pebbles; fcratéhes

: glafs ;







[ 129 ]
durated ftate, colour yellow, %rr;y_, brgwn, or
bluith ; texture fplintery or conchoidal, frequent-
ly flaty ; penetrated by bitymen, fulphur, and py=-
rites. Kirwan.

b. Limestone with argyllite.

¢, Siliceous Limestons.

d. Ferruginous Limestone.

e. Gypsum with Calcareous Spar; Gyplum is
frequently penetrated with this fpar, fwineftone,
[andftone, and perhaps with {trontian; which

caufe a change in it's hardnefs and gravity, and
of colour from blackifh to whitifh grey.

f. Gypsum with Marl ; fometimes difguifed with
iron ; colour reddifth brown, and reddifh black;
cffervelces with acids; gives a red ftreak.

B. MAGNESIAN.
~ a. Calciferous Asbestinite.

b. Sieatite with Argill.

c. Serpentine with Hornblende.

d. Si?ﬁs:‘ﬁrm& Potstone ; bluifh black, mixed
with white; it’s frafture uneven, partly {plintery,

partly flaty ;*the quartz in many parts vifible in.
the veins. ' g

S e, Ferrugi-
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at Holyhead, and has for the moft part thick lay-
ers of quartz intercepted between it’s lamina,

g. Hornblende Slate with Quartz; colour ochre
yellow, with black fhining ftreaks of hornblende ;
fraGture fchiftofe ; feels fandy ; refembles gneifs ;
the yellow colour feems to proceed from a ferru-
ginous quartz.

h. Trap with Hornblende ; colour bluifh, or
greenifh black; fratture fine fplintery; contains
fome grains of magnetic ironitone.

1. Trap with Mullén ; colour greyifh black, with
a fhade of red, fratture uneven and fine {plintery.

k. Trap with Krag; colour greyifh black, with
a fhade of red; fratiure uneven and fine {plintery.

L. Siliciferous Tﬁf‘ﬁ; colour blackifh grey, or
dark iron grey, with numerous rounded white
fpecks, as imall as the point of a pin; it is alfo
full of rifts, and thefe exhibit a bluifh or reddifh
ferruginous illinition ; frafture uneven and {plin.

tery.

m. Ferruginous Clays; fome are {o penetrated
with calces of iron, as {carcely to indicate a [laty
texture ; colour bluifh brown; externally fome
luftre ; internally none; readily imbibes water,

n., Mullen with Asbestinite ; colour of a red-
difh grey when firlt broken, with very little luf-
tre ; fratture uneven and earthy. :

Sa D. Sili-
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h. Siliceous Schistus with Mullen ; colour blu-
ith grey, it’s furface often ftained reddifh or yel-
lowith brown ; fracture fine, fplintery, and uncven.

i. Pitchstowe with Opal ; of a pearl grey, refem-
bling porcelanite ; penetrated with lumps of opal ;
brittle ; imbibes water flowly; decrepitates {trongly
by heat, and then whitens, and remains in aloofe
powder.

11I. AGGREGATED.

A. CALCAREOUS.

a. Calcareous Sandstone ; cryftallized in rhom-
boids ; amorphous ; colour generally white or
grey, or yellowifh white ; furface rough ; fratture
earthy or flaty 5 often {pangled with mica. dnal.
Carbonate of lime 37,5. Silex 62,5. JLassone,

b. Calcareous Breccia ; confifting of fragments
of marble in a calcareous cement.

B. MAGNESIAN.

a. Potstone Porphyry ; amorphous,undulatingly
foliated ; greenifh, reddifh, or yellowifh grey ;
or {peckled earth; red or leek green; containing

potitone and feltfpar, -

b. Serpentine Porphyry ; amorphous, compa& ;
dark or olive green, grey, or reddith; fraéure
fplintery ; found near Florence, containing fers
‘pentine and feltfpar, -

C. ARGIL-
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uartz, feltfpar, hornblende, and mica; fome-
times found {laty.

c. Granatiné; compofed of quartz, feltfpar,
{chorl ; quartz, feltfpar, garnet; &c. &e. d&c.
Saussure.

d. Granitell ; or Grunften ; amorphous; com-
poled of quartz, feltfpar; quartz, [chorl; quartz,
mica, &c. Kirwan,

e. Granalite; amorphous; compofed of quartz,
feltlpar, mica, {chorl ; quartz, feltfpar, mica, fte-
atite, &c.

f. Gneiss ; amorphous; flaty, fibrous, lamel-
lated ; contains quartz, feltfpar, and mica. Wer-
ner. Saussure.

g. Siliceous Porphyry ; amorphous; compaét,
flaty ; confifting of cryftals of feltfpar in a bafis
of jalper, hornftone, pitchftone, obfidian, filiceous
fchiftus, {chiftole hornblende or feltfpar.,

~ h. Pudding Stone; amorphous; confifting of
rounded pebbles in a filiceous cement.

1. Stliceous Sandstone ; amarphnus; the grains
often flightly compaéled together, and eafily
breaking into fand ; of this kind is Salindre, con-

fting of calcareous grains, inferted ina filiceous
cement, ;

k. Siliccous Breccia ; amorphous; confifting
of angular fragments of filiceous ftones in a fili-
ceous cement.

CLASS
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CLASS IIL
Mk AT ) b

HE molt ponderous of all mineral bedics,

fufible, but refuming their original proper- -

ties when cold, even after calcination, by the ad-
dition of inflammable matter, or OXygen gas: in
their purelt metallic ftate, they poflels nejther
tafte nor Imell. There are 25 metals with which
we are acquainted, of thefe 8 are confidered
as dutlile, or entire metals; and 15 as fragile
or femi-metals ; of the former are, 1. Platina. e.
Gold, 3. Quickfilver or Mercury. 4, Silver.
5. Lead. &, Copper. 7. Iron.  B. Tin. (OF
the fragile are, 1. Bifmuth. 2. Nickel, 3. Arfe-
nic, 4. Cobalt. 5. Zinc. 6. ﬂmimu.n}':+' 7-
Mangancfe. 8. Scheele, Wolfram, or Tungften.
9. Uranite, 10. Molybdena. 21. Menacha-
nite. i2. Sylvanite. 13. Titanite. 14, Chrome.
15. Tellurium, ik
‘From recent experiments made on the Carbo-

TSN, AT S N T

nates of Barytes, Magnefia, and Chalk, three new

metals are fuppofed to exift, which Mr. Tondi,
the difcoverer, has named Barbonum, dustrum,
and Parthenum ; for which Mr. Kerr wqﬂd fub-
flitute the names of Barytum, Magnesium, and

£

Calcum,
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Calcwm, as more confiftent with the new chemical
nomenclature; but further experiments are Ic-
quifite to determine the truth of thofe already

made, as they are doubted by fome eminent che-
mifts,

I. DucTiLE.

A. PLATINA, Plata Silver, 'or Platina de
Pinto; found only in Spanifh America in [mall
grains among the .gold mines there ; intro-
duced into England in the year 1749 It s uiu-
ally united with ifon, and in it's crude ftatc is 18
times heavier than water, and when pure is hea-
vier than gold, it's fpecific gravity being 21L.
With a ftrong white heat it's parts ‘will adhere
together by hammering. The beft folvent is
aqua regia, compofed of equal parts of the ni-
trous and marine acids. :

B. GOLD is a yellow metal, 19 times heavier
than water; unalterable by air, or fire; foluble
in aqua yegia, compoled of three parts of nitrous
and one of marine acid, and may be precipitated
by various fubftances; lime and magpefia pre-
<ipitate it in the form of a yellow powder; the
nut-gall precipitates it of a reddifh colour ; the
volatile alkali of a brown, yellow, or orange co-
lour, known by the name of fulminating gold,
and this powder weighs a fourth more than the
\gold made unfe of ; liver of fulphur precipitates
' : . 4k f it,
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to the. 2gth degree below 0 on Fahrenheit’s ther-
mometer,-when it becomes malleable; 1t 15 14
times heavier than water, eafily divilible, and eva-
porates in a heat below ignition; rapidly foluble
in the nitrous acid. Merciry is foilnd in Hun-
gary, Tranfylvania, Carinthia, Bohemia, France,
Spain, Sweden, Peru, and probably in the Ealt
Indies and Japan.

a. Native Quicksilver ; fluid; or interfperfed ;
fometimes called virgin mercury.

b. Amalgamized Mercury ; alloyed with filver ;
found on \qufchc]]antlfberg and Stahlberg in
Deux}mnts near Sahlberg in Sweden, near Zlana
in Hungary, chiefly on a greéy indurated clay.

c. Cinnabar; combined with fulpbur, in vari-
ous forms, fcaly, granular, indeterminate.

d. Hepatic Ore; Mercury eombined with ful-
phuret of potafh or foda.

e. Cupreous Mfrcurg,r Quickfilver combined
with copper, chiefly on lapis ollaris and quartz.
Found in the mines near Mofchellandiberg.

D. SILVER.

SILVER; when pure; is 11 times heavier than
water ; the whiteft of all metals; harder, but lefs
malleable than gold ; {oluble in the nitrous and
vitriolic acids. * Silver is found in all countries,
but molt plentifully in Peru and Potofi.

i T= a. Native
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a."Native Léad; found in Poland, Silefia, near
Karthen, and in Monmouthfhire; allo in Carin-
thia, in Vivarais.

(a.) 2. Native Oxyde of Lead; cryftallized in
various forms; compatt, or pulvﬂmiml Anal.
Iead 36. Oxygen 37.. Iron-24. Argill 2.
Macquart.

(a.) 3. Molybdate of Lead; cryltallized in redt-
angular tables and their medifications.

b. Lead A-maig:zm ; or lead combined with
mercury.

¢. Red Lead Ore, or Ferruginous oxyde of
lead ; refembling arfenic or realgar; cryltallized,
,{hmmg, {trlatcd on the furface ; {emi-tranfparent.

d. White Opaque Lead Ore,or Native White
f.ead ; of a yellowifh or greyifh colour. Found at
Blegberg.

e. White Carlonate

T d, Spathofe lead.

{Chalk of lead.
Mephite of lead.

Spatho{'e lead ore, White tranfparent lead ore,
or White lead {Qar ‘colour white oricolourlefs, ufu-
ally mixed with calcareous earth or clay. Found
near Fr:eburg, Marienberg, in Siberia, Buhtmia,
‘Hungary, Tipperary in I're]a.nd, and lead hills in
Scotland. Anal. Lead 8o. Carbonic acid 16,
with fome lime and argill.  Westrumb.

: f. Black
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in oflohedrons, and their madifications; of a yel-
lowifh brown colour; matriz upon a ferruginous
quartz or {chiftus. Found: in Angleica, Wales;
and near Strontian, Scotland.

n. Phosphorated Lead Ore; lead combined
with pholphoric acid ; fhining, femi-traniparent ;
found near Freiberg, Zfchoapau, Johanngeorgen-
ftadt, Zellerfeld, and in the lead hills, Scotland.

o." Yellow Fead Ore; or lead combined with
acid of Tungften; yellow or orange coloured la-
mellated, {emi tranfparent’; 'is the molybdate of
lead of Klaproth, who found'it combined with the
molybdenic acid. It is found at Bleiberg in Ca-
rinthia; near Villach, near Zellerfeld, and in the
lead hills 1n Scotland.

F. COPPER.

COPPER, when pure, is near nine times hea-
yvier than water; the mollt fonorous of all metals,
diffolves in all acids and, alkaling {olutions, oils
angd water,, - The lealt quantuty of this metal, in
folution, turns blue by the  addition of volatile

alkali : united with calamine, it forms brafs ; with

tin, bell-metal, '

2. Native Copper ; malleable, fibrous, fufible,
gencrally found adhering to other ‘foflil fubftan-

ges; cryftallized in cubes, pttohedrons, compaét,
laminar, granular.

by Nadive
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form. .Aral. Copper z2. Acid 10. Oxygen
11. Water 12. Sand 11. FRochefoucauld.

h. Sulphuret of Copper, Vitreous Copper Ore,
or Pyrites of Copper; of a lead grey colour, cryl-
tallized in hexahedral truneated prifms; contains
copper with fulphur; {ometimes a little filver or
arfénic. Found at Freiberg.

1. Pariegated Copper Ore; EK]]]"}IEI!’Ig varauus
Cﬂluura intermixed with copper pyrites and vi-
tréous copper.  Found at Freiberg.

k. Yellow Copper Ore; eryltallized in equilate-
ral tetrahedrons, and various; compofed of cop-
per, iron and fulphur.

L. Grey Copper Ore; cryftallized in tetrahedrons

and their modifications, and in fix-fided prifms.
.d'ﬂal_ Copper 16. Lead 34. Antimony 16.
Tron 13. Sulphur 10. Silver 2. Silex 2. Klap-
roth.

m. White Copper Ore ; filver white, brittle; on
rubbing emits an arfenical fmell ; compuundtd of
copper, iron, and arfenic. Found near Freiberg,

G. IRON.

~ IRON is about eight times heavier than water,
15 attrafled by one of it's ores, called the load-
ftone ; foluble in all acids, alkaline [olutions, wa-
ter, and air; it’s folution is turned of a black or
: U dark
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Synonymous Names,
Martial vitriol.
f. Sulphate of ) Green vitriol.
Iron. Vitriol of iron.
Green copperas.

a combination of the fulphuric acid with iron.

g. Sulphuret of Iron, Martial Pyrites; cryftallized
in tetrahedrons, and their modifications, in cubes,
oftohedrons, folid, interfperfed, capillary, ftriat-
ed; confits of iron and {ulphur.

Mr. David Mufchet, of the Clyde iron works,
divides iron-ftones iuto,

1. Argillaceous Iron-ftone, having clay for it’s
chief component earth, and this clay comparative-
ly pure and free from fand.

2. Calcareous Iron-ftone, pofllefling lime for it’s
chief mixture, and this lime allo comparatively

deftitute uf {and.

3. Siliceous Iron-ftone, uniﬁng clay and lime,
containing large proportions of filex.

4. Iron-flone containing nearly the fame pro-
portions of clay, lime and filex,

Befides thele are defcribed, ¢ Primary ores of
iron,” [o named in contradiftinftion to ores which
appear, like iron-ftones, to have been formed by
a fecondary agency.

Uz H. TIN.
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I1. FraGILE,

A. BISMUTH.

_BISMUTH is of a white yellowilh, colour, and

Jaminated textnre ; above nine times heavier than
\water, very fufible, foluble in the fulpburic mu-
| riatic and nitric acids, and particularly in the laft,
tand when diffolved in it, is precipitable by a
#l: mere dilution with pure water ; the precipitate is
ywhite. Found Plcnu!'uli}r in Saxony, Bohemia,
i{Sweden.

¢+ a. Native Bismuth, of a filver white colour, in-
iclining to reddifh. It’s matrix is red jafper, pe-
itrolilex, quartz, hs:wy {par, and cobalt ores.
‘Found cryftallized in equilateral triangular lami-
‘nz; indeterminate; in fmall particles, foliated.
:Separated from it’s matrix by fimple fufion ; be-
iing itfelf eafily fulible.

Wa
¥

i

b. Native Calzx, or Oxyde of Bismuth ; without
llnﬂre friable, loofe, or compaét ; of an earthy
pearance ; emitting no !ulphuri:uus {mell “hen

=

of ugmted foluble in nitric acid; of a yellowith
| grey, greenifh, and firaw yellow grey.

tef c. Sulphurised Bismuth, or Sulphuret of Bif-

s M muth; of a lead grey and bluifh grey colour ;

|fometimes variegated ; amorphous, ftriated, foli~
iated, loofe and difperfed. .4nal. Bifmuth 6o.
Sulpbur 40, Sage. '

1 d. Martial
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than the purified metal ; 'of particular fhapesy a-
morphous, granular, compaét. nal.  Nickel
united to iron, arfenic, cobalt, and fulphur. Berg-
man.

C. ﬁR‘SE“\IIC

. ARSENIC is! about eight, -times heamtr than
water, appears in.plates of a- bluifh grey colour,
may be dilcovered by evaporating 1 upon red-
hot coal or iron, h} means of which a %dnlc
Imell is emitted. The fumes depolit a white
coating on a plate of copper. It i1s not atted up-
on by water, but readily by nitric acid.. Phlo-
gﬂhcatcd alkali dropped into 1t's i'nlutmn pro-
duces a green prcmpuate

] .
saw Native: Arseﬁrr. Tcﬂaceous Arfenic ; arfe-
nic alloyed by iron. = Itis generally found in co-
baltmmes, m Saxuny,lﬂuhcmla Norway.

b Nutive Dmﬂfa of Arsenic, W hite Oxyde of
Arfenic; this.id [carce, of a whitifh colour, but
expofed to heatibecomes blackifh. - It is foluble
“ip water affited by heat ;-alfo in nitric acid, lefs
40 in muriatic and vitriolic acid. + Found in Hun-

- gary, on the Haltz, n liu::l‘n*:r.rluat1 and Tranfylva-
nia. .

‘e Sulphuret of Araemc-, Sulphurifed Arfenic,
Realgar, yellow Orpiment ; 'of a yellow brimftone
colour, mi:llnmg to orange; it’s texture ufually
lamellar, and fo foft as to be cut with a knife, and
a little
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fmalts, ufed for blueing clothes. Is foluble in ni-
tric acid without heat, and in vitriolic acid affifted
il by heat; likewife in the marine and nitro-muriatic
i| acid, which diluted with water, isufed for {ympa-
| thetic ink.

| a. Grey Cobalt Ore, Arfenicated Cobalt; chiefly
| compofed of cobalt and arfenic; of a fine-grained,
§ compatt texture ; of a fteel-grey colour. Found
! in Saxony, Bohemia, Norway, in a matrix of red
4l heavy fpar; calcareous quartz.

b. White Colait Ore, confilts of cobalt and
iron, mineralifed by fulphur and arienic, of a tin-
white colour, of a granular and lamellated tex-
ture. Found in Norway and Sweden,

c. Sulphuret of Cokalt; contains no arfenic or
iron ; when heated it emits a {ulphurecus {mell ;
found in cubical cryftals in Upper Hungary, ge-

‘nerally upon quartz.

d. Native Oxyde of Cobalt; Black Oxyde or
\Calx of Cobalt; this is the pureft kind or the
icalciform cobalt ores ; when heated, it emits no
Aulphureous or arfenical vapours. Found in Thu-
' ringia, Saxony, Tyrol. Of the oxydes of cobalt
| there are various {pecies, as Brown earthy Oxyde,
gj"ejiuw Ozyde, Green Ozyde, Red Oxyde, of Co-
bait.

. N. ZINC.
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Synonymous Names.
Vitriol of Zinec.
White Vitriol.
Vitriol of Goflar.
White Copperas.

c. Sulphate of Zinc,

foluble in water; formed from blende, acidified
by the ablorption of oxygen, and thus producing
the fulphuric acid; which afterwards combining
with the calx of zinc, compoles the Sulphate or
Vitriol of Zine. #nal. Zinc 2o. Sulphuric acid
40. Water go.. Bergman,

d. Blende, or Sulphurized Zinc ; combined
with fulphur, iron, copper, filex. | It is of various
colours, fometimes refembling galena, and hence
called pleudo-galena; when of a blackifh colour,
it 1s called blackjack. Blende, in the German,

- fignifies blinding or deceitful. Anal. < Zinc 52.
Sulphur 26. Iron 8, Copper 4. Silex 6, Wa-
ter 4. Bergman. |

0. ANTIMONY.

~ ANTIMONY is about 7 times heavier than
“water ; [oluble in aqua regia, and precipitated
by pure water; (carcely foluble in fulphuric or

nitric acid ; with muriatic acid it forms butter of"

antimony. S
It 1s I{mnd in nature in the metallic flate; in
the ftate of calx, mineralifed by arfenic, but moft
generally with fulphur, called crudé antimony.
It is of a bluifh colour, of a lamellated and radi-
ated texture.
X 2 a. Native

:i!}
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antimonial Ore; antimony combined with iron,
arfenic, fulphur; and fometimes filver ; of a 1ead:-
grey colour; cryftallized in flender prifmatic
necdles. It is found near Freiberg, in Hungary
and Tufcany.

P. MANGANESE.

MANGANESE is about 7 times heavier than
water ; foluble in marine acid ; the folution ap-
pears brown ; by addition of marine acid to man-
ganele, is produced an elaftic fluid or gas, called
furoxygenated muriatic. gas, or dephlogifticated
muriatic acid air,  'When expofed to red heat in
a clofe veflel, pure air is produced. ' It is ufually
found in the ftate of calx, or combined with oxy-
gen. Next to iron’ and gold,-it is the moft fre-
quently diffufed metallic fubftance through the
earth, and-even in vegetables.  Soluble in acids,
and precipitated in a white powder by alkali.

a. Nuative ﬂﬁmgnnesr:; found in the ftate of
greyilh-white fmall globules, which, on expofure,
Ho the atmolphere, fall to a black powder.

b. Native Oxyde of Manganese, White oxya
dated Manganefe; cryftallized in tetrahedral rhom-
boidal prifms ; found in Hungary, Tranfylvania,
mixed with filex, and ‘conftitutes the matrix of the
auriferous ores. _Anal. -Dx}?de of Manganefe 43.
Dx;ifd:: of Iron 43. Lead 4. Mica 5. Wedge-
wood,

c. Black
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vier than water; digefted with muriatic acid, it
turns yellow; found in Bohemia and the tin mines
in Cornwall.

b. #olfram, Manganefeous Wolfram ; combined
with tungftenic acid 64 ; oxyde of manganefe
22 ; oxyde of iron 13; filex and tin 2 ; of a
dark black colour; lamellated, brittle, cryftallized
in comprelled hexahedral prifms, terminated with
tetrahedral pyramids ; found in England, Siberia,
Bohemia, Saxony. :

R.. LIRANITE,

URANITE, or Uranium; is of a deep-grey
colour, with a {light luftre ; above 6 times heavier
than water; is foft enough to be cut with a
knife; foluble in nitric, fulphuric, and marine
acids ; is nat precipitated by zinc ; phlogifticated -
alkali added to the folution, produces a deep red
precipitate, Firft feparated in 1790, by Klap-
roth, from the mineral called Pechblende. Found
in a ftate of calx or oxyde, and mineralifed by
fulphur.

2, Carbonate of Uranite; Calciform or Oxyde
of Uranite, or Calcolite. The earthy oxyde of
uranite is a variety of an earthy texture; of a
brimftone yellow; it is found folid, difperfed
through, and depofited upon other ores. The va- .
riety called fpathofe uranite, is of a grafs-green
colour, and generally found cryftallized in cubes,
and-in hexahedral prifms; confifts of uranium,
carbonic
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U, SYLVANITE.

This {femi-metal, difcovered by Facebay, is dif-
ferent from all other known metallic fubftances;
and is called Sylvanite from it’s being found in
Tranfylvania ; of a metallic luftre ; fratture broad,
or granularly imbedded; of a dark-grey or white
colour ; refembles regulus of antimony, or ful-
phurated bifmuth ;' evaporates by continued heat 5
amalgamates with mercury by fimple trituration ;
and detonates with nitre ; foluble in aqua regia,
and in concentrated vitriolic acid in cold, or a low
- digelting heat, and the folution is crimfon red; but
by the affufion of water, or by a ftrong heat it is
precipitated. Muller found 1t to contain a fmall
proportion of arfenic and of nickel, and alfo of
gold. Bergman found it to contain a little zinc ;
but thefe mixtures feem to be merely cafual.
Kirwan.

V. TITANITE.

A f{emi-metal, difcovered by Klaproth, found at
Rhonitz, and at Bainick in Hungary ; of a brown-
ifh-red colour ; fratture foliated, unequal and
conchoidal ; cryftallized in right-angled quadran-
gular prifms, longitudinally ftreaked and furrow-
ed, often acicular, and feated on fchiftofe mica
alternating with quartz. Expoled to a moderate
heat, it remains unaltered, but in a cool crucible
it burfts into angular fragments, lofes it’s luftre
and colour, and becomes pale brown; infoluble
in aqua regia, vitriolic, nitrous, or marine acid.

b 4 a. Calcareo
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It’s folution in the nitrous acid is clear and
colourlefs; when it is concentrated, it exhibits
pointed needle-like cryftals.

The pure alkali precipitates from the acid folu-
tions of it, an oxyde of a white colour, foluble
in all the acids.

The ore of white gold of Fatzbay, aurum vel
metallum problematicum, contains : “Aftal. Metal
of Tellurium g25,5. Iron 72,0. Gold 2,5. To-
tal 1000.

The graphic gold of Offenbanya, contains Tel-
lurium 6o. Goldgo. Silver 10, Total 100. ¥
~ The mineral known under the name of the

Yellow Ore of- Nagyag, contains Tellurium 45.
Gold 27.  Lead 1g,5. Silver! 8,5. Sulphur
{carcely an atom. Total 100,0.

The Foliated grey Gold of Nagyag, contains
Lead go. Tellutium 33. Silver 8,5. Sulphur
7:5+« Silver and Goppet 1. ~Total 1000,
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CL AS S IV.
INFLAMMABLES.

NFLAMMATION, or combaftion, confifts in
the  fixation  and abforption of vital air by

“combuftible bodies, and in the decompolition of

atmofpheric air by thefe bodies. As vital airis a
gas, and many comtbuftible bodies, by abforbing,
fix it, and make it take a {olid form'; hence vital
i - . . .
air, when thus precipitated, will lofe the caloric
to which it owed it’s elaftic fluidity ; and hence
comes that free caloric or heaty which is evolved
during combuftion.

I. AgRiTORM.
A. Hydrﬂgen;

Is one of the component principles of water;

% in combination with caloric and light, forms

drogen gas.

a. Pure flydrogen, exilts always in a ftate of
gas. It is a conftituent of water; where it forms
one fixth, It is diftinguifhed from all other gafes,

: ! on

s i
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on account of it’s being inflammable ; hence it 15
called inflammable air. SEE§ V. page

tained from livers.of fulphur, or fulphures,; by de-
compofing them with acids. bu!phur combines
with hydrogen gas; called fulphuret, or hydrogen
gas, or i"ulphuraled h}rdmgen gas, or hepatu; air.

II. SIMPLE BITUMINOUS SURST&I‘&:FES‘. :

Bituminous fubllances arc not of mineral ori-
gin, but have been formed from:cértain prin-
ciples of fubftances ‘belonging to the“organifed
kingdoms of nature; which, after the lols of ani-
mal and vegetable life, haxe fuffered confider-
able changes, by long contaét and union with mi=
neral bodies; and may hence be regarded as
forming a part of the mineral {yftenrt

a. Naptha, is a light, thin, ofien colourlefs
oil, highly odoriferous and inflammable, which in
fome parts of Perfia and Italy is found upon the
furface of {prings and lakes, and ifluing trom ar-
gillaceous flones; does not combine with water
or fpirit of wine; when burned, leaves a black
foot s acids condenfe ‘it ‘and rEnr.I-:-:r it refinous:
when firft expofed to the air, it becomes yellow;

afterwards, and in like proportion, it thl:ktns, and
paffes into

b. Petroleum, or Rock Oil; and {eems chiefly
to differ from Naptha in being mixed with hete-

rogcncous

b. Sulphurated H{;rfmgﬂn Hepatic Gas, s -ob-
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II1. CoMPOUND BITUMINOUS DUBSTANCES.

Mr. Hatchett, whofe 'divifion of bituminous
{ubftances I have chiefly followed, is of opinion
that the progreffive changes of maptha into pe-
troleum, mineral tar, mineral pitch, and afphal-
tum, is caufed by the gradual diffipation of part
of the hydrogen of the bitumen, and the confe-
quent difengagement of carbon; and although the
divifics of the fimple bituminous fubftances ter-
minates in afphaltum, nature appears to have
glided on by an uninterrupted chain, which con-
ncéls the fimple bitumens with the compounds,

a. Jet, is a compaét black body; harder and
lefs brittle than afphaltum ; may be formed into
trinkets ; it breaks with a conchoidal frafure,
and the internal luftre is glofly. It has no odour,
unlefs when heated, -and it then refembles afphal-
tum.

b. Coal, of which carbon is a conflituent prin-
ciple, is found in various parts of Europe in
firata beneath the furface of the earth ; it 1s foli-
ated, brittle, black, and ‘glittering, Befides carbon,
it’s conftituent parts are, petroleum, maltha, and
afphaltum, combined more or lefs with other ear-
thy particles, and, .frequently with fulphur, and
the remains of vegetable matter. :

€. Mineral Elastic Gum ; dilcovered in 1786,
near
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of alum, 2 of carbon, 11 of oxyde of iron, 20 of
carbonic acid, 14 of the water of cryftallization,
emitting the fmell of bitter almonds, and 2 of
ether; with a fmall portion of the benzoic acid.
In confequence of the incombuflibility of the ho-
ney-ftone, he propofes to exclude 1t i:l'c:m the
clafs of combuftible bodies, and to place 1t among
that of aluminous earths.

b. Common -Amber is found in feveral countries
of Europe beneath the furface of the earth, among
clay, fand, and the aron bog-ore, but moft abun-
dantly in the fea, and particularly on the fhore of
the Baltic ; found-in mafles, irregulary tranfparent
or opaque, of a white, yellow, or brown colour ;
red and green amber being fcarce. Taltelefs ; of
a faint odour when rubbed, and becomes elétiric ;
infoluble in water.

~ C. MINERAL TALLOW, or MUMIA ;
found in 1736, in the fea, on the coaft of Fin-
land: alfo in fome rnck}' parts of Perfia, mixed
with petroleum, Itis perfeétly white, of the confift-
ence of tallow, but more brittle though as greafy ;
it burns with a blue flame, and a fmell of greafe,
leaving a black vilcid matter, which is more dif-
ficultly confumed.

D. SULPHUR is a fimple body, which, during
combulftion, or, in other words, during it’s combi-
nation with oxygen, produces fulpburic acid.
Sulphur is found near the craters of volcanos,
and the fources of fome mineral waters,

Z a. Common
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VOLCANIC PRODUCTIONS.

L CINDER'S_.

A. Loosk,

a. Ashes, of a brownifh or reddiflu grey co=
lour ; confiflence loofe and dufly ; very, light and
:I'ub'tla, and {mooth to the touch; ilnwh diffufible
in water, and when wety fumewha-t dutile s effer-
velce flightly: with acids; and contain about half
their weight of argill, a fmall proportion of earth,
calx, magnefia, and iron, and the remainder is
filiceous.

b. Sand; confifting of minute hard grains, that
readily fink in water ; generai[y fragments of lava
and {coria, together v.nh olivia, garnets, felt{par,

and {chorl,

B. CoHERENT,

a. Puzzolana ; colour reddifh brown, grey, or
greyilh black ; that of Naples grey; that of Ci-
vita Vecchia, reddifh brown; furface rough, un-
even, and of a baked appearance; pieces of va-
vious fizes, from the fize of a nut to thatof an

3 L) egEs
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e. Piperino; a concretion of volcanic afhes,
and is faid to be the fubftance that covers Pom-
peia; colour grey or reddifh brown; fratture ear-
thy ; contains fragments of white marble, feltfpar,
mica, garnets, {coriz, gypfum, [chorl, granite, &c.
fometimes magnetic ; if preferved from moifture,
it hardens in the air,

IT. LAVA,

Any matter that has iffued ont of a vplcano in
a liquified ftate:or that has accompanied or been
envcloped in fuch liquified matter.  Kirwan.

a. Cellular ; colour brown, or greyifh black;
furface unequal, rough, and full of cavities ; af-
fetls the magnetic needle.

b. Compact ; earthy fubftance, or matter, which,

after having been fufed, but not vitrified, becomes,

on cooling, compaél, clofe, and folid.

ITI. VITREOUS LAVAS,

a. Glass; fuch matter as has been expofed to
the greatelt heat, and' from the compofition, moft
fulceptible of vitrification in a moderate heat;
colour black, green, yellow, or greyifh white ;
found in detached maffes ; either l}mngy or com-
patt fratture.

b. Emamel; refembling vitreous lavas, is
the imperfeét vitrification called enamel ; colour

white,
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NATURALIST’s and TRAVELLER's

e

PART the SECOND.

LTHOUGH it may he admitted with peculiar
honour to the prefent age, that the know-
ledge of natural hiftory and of {cience in general
has been of late confiderably enlarged ; yet as the
objetts of human inquiry are numberlefs, and
frequently difperfed in diftant parts of the globe,
as well as complicated in their hifltory; the {enti-
ments of an ancient philofopher may be adopted
even at this day with propriety : “ Multa etenim
“ funt qua efle audivimus, qualia autem fint ig-

“ noremus! Quamque multa venientis &vi popu- |

% lus, ignota nobis, {ciet*!”

At the fame time if we refleft upon the forego-
ing {uggeftion, refpeéling the amazing progrels
made in natural hiftory within the fpace of a few
years, we may find fufficient inducement to per=
{evere in purfuits fo worthy of a rational mind.

# Seneca, s

It

cn

It

s
fih.
i
By
i
il
!:l
b it
|:-I
£
i
e
ri i
s
wil

T







L3771
SECT L

Olbservations and Queries respecling Learrjfng,
Autiquities, religious Rites, polite Artsy &c.

Ingenuous arts, where they an entrance find, -
Soften the manners, and fubdue the mind®.

1 TIIE alphabets of the various nations, their

pronunciation and numeric value, with .

their numeric figures, if different from the letters
of the alphabet, and books written in each lan-
guage, elpecially grammars, dittionaries, &c. with
the dates of each when written, merit the invefti-
gation of the curious ; likewife the materials ufed
for writing, and their preparation, as the methods
of making ink, paper, and pens, and of fizing and
gluing the paper; the art of printing, and the
contrivances for doing it.

2. Manufcripts, in good prefervation, of the
Hebrew Bible, or parts thereof, particularly if
upwards of goo years old.

3. Books containing the religious principles of
any nation or people, and which ufually are
written in a dialett different from that which fuch
people now [peak, or in a poetical, high meta-
phorical ftyle, and therefore underftood by few
only, and for the moft part kept very fecret;

®* — — Ingenuas didiciffe fideliter artes
Emollit mores, nec finit effe feros,

Ovip. Pont.

Aa amonglt

T
e~

R

|
il
|







[ 179 1

5. The tranflations of the Bible in different lan-
guages; and the facred books of Chriftians of va-
Trious dn:nmmlmtmns as the ‘Georgian, Armenian,
Perfian, Athiopian, Coptic, Arabic, and, Syriac;
elpecially among, the Chriftians on the Malabar
coalt, and in Lhc ile of Socatora®,

6. The hiltory and fucceflion of princes, the
origin and migration of nations; the government
and political conflitution of each country; the
caufes of the increafe or decay of power,

7. A relation of the private and domeftic life
of the people ; the cuftoms oblerved at the birth
of children; the marriages, {epulchral rites, and
any other circumftances charatterifing each na-
tion.

8. An account of the aftronomy and chrono-
logy of different nations, whether they oblerve
the fyftem of the feven days of the week, the
names for thefe days, with their fignification. The
number, names, and fignifications of their months;
the number of thefe in a year; whether they are
ufed to conciliate the moon’s and {un’s motion by
any intercalation, or a certain cyclus of years;
the names for pm’l.ll:ular ftars and conftellations in
the zodiac, with their fignifications ; the diftinc-
tions of the other ftars from the planets, with the
length of their revolutions.

The ftate in which the art of drawing, carv-

* The Neftorian Chriflians formerly had a {ettlement among
the Indians on the Malabar coaft, and were there very much re-
fpected. Are fome of thefe ftill exifting 2 Have they any an-
cient Syriac books ?

I

Aacg 3 ing,
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SECT. 1l

Commerce, Manufactures, Arts, Trade, &e.

Jove has the realms of earth in vain
Divided by th? 1nhabmi yle miain
If thips pmﬁmc, with fearlefs pride,
Bound o’er the mumlablc tide®,
Francis.

DESCRIPTIGNS and drawings of the looms,
tools, machines, &c. employed in manufac-
tures, particularly if fimple, ingenious, and gain-
ing time or ftrongly increafing power, might prove
highly beneficial.

2. An account of the planting, gardening, and
agriculture of each country; the manure ufed,
the time and labour employed in each branch of
bufinefls; the price of labour, the implements of
agrlcultun, the kinds and quantities of corn fown
in an acre; the quantities reaped in different
foils ; the proportion of vineyards or pafture lands
to arahie, and the number of people in a {quare
‘mile of pafture, arable lands, \'mcyards or any
other kind of plantation.

3. The kinds of pigments, ftains, and dying
materials known and ufed, particularly in China ;

* Nequiequam Deus abfcidit
Pridens oceano diflociabile
Terras, fi tamen impiz
Non tangenda rates tranfiliunt vada.

Hﬂ".i I-l F I Gdn 3
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cloth; are yearly ‘carried from England to China,
and that the Chinefe extraét from them their fine
red pigments. If this'be true, what metlm-:ls are
employed to ‘extra& the colour ?

g. 4t has been! obferved' that analntrous {ub-
ftances are’ moft proper for. dying humug,ermus
bodies*; thus animal f{ubftances are 'beft for dy-
ing wool and filk, becaufe wool and filk are ani-
mal fubftances. A blue dye, made of woad (Ifatis
of Linnzus) is found to be full of infefts. Is it
not the fame cafe with indigo? Are not all the
lafting dyes made from animal fubftances, or of
fuch as contain numerous infeéts ?

10. The manper in whichi the beft indigo is
manufaftured in the interior parts of Indoftan,
and the plant from which it is made. Is it from
the Indigofera or the Anil? Are there any rules
to alcertain when the plant has foaked fufhiciently,
and how long it ought to be beaten?

11. Is there any linen made of flax or hcmp,
or what other fubftances are fpun and wove in In-
dia befides cotton ? What ufe is made of the yel-
low ar brown cotton taken from the Bombax? Is
it manufaétured for apparel, and appropriated for
“a certain order of men, as prielts or Bramins ?

12. Defcriptions and drawings of the inftru-
ments and machines employed by the Chinefe and
Indians to clean the cotton from the feeds,

13. Is only European zaffer from cobalt ufed
by the Chinefe for painting their porcelain blue,
or -have they fome of their own? If they have,

* Vid, Hifloire del’Academic, an. 1768, art. 11,
what
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SECT. IIL

Metereological Olservations, Food, Way of Liv=
ing, Animal conomy in general, Sc.

For every man to native cuftom prone,
Conforms and models life to that alone,
GoLDSMIT Ha

IT is always fatisfatlory to have regular meteo-
rological accounts by the affiftance of a good
barometer and thermometer ; and to oblerve at
the fame time the quartemthe wind blows from,
and it’s degree or violence; the quantity of raim
and fnow by inches; the fize of hailltones; the
appearance of a€rial phenomena, as aurora bore-
alis, or northern lights, fiery globes, halos or
bright circles round the fun and moon; with the
effefts likewile of thunder ftorms, hghtnmg, &c.
2, The traveller thould alfo remark the fuccef-
fion of {eafons, and the various fruits and pro-
duttions of each country; the times of fowing
or planting, as well as of harveft, or of reaping
the grain, &c. the budding or flowering of trees,
or fhrubs. The food of the inhabitants, and the
preparation of it previous to it’s ufe.

. Some account might be colletted of the gene-
ral prevailing difeafes in different feafons, and
the caufes producing the fame, or the remedies
employed for curing them, and the methods in
which remedies are adminiftered.

Bb ¢- Are
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4. Are any difeafes caufed by the effluvia of
certain trees or plants, or is the touching, hand-
ling or cutting of Wrees or plants ever {uddenly
prejudicial to health ? Does the effluvia from
fpice trees or the frankincenfe tree prove dele-
terious ?

. 5. What are the effefls or fymptoms which
arile from the bite of poilonous {nakes, or any
reptile or infett? Has the bite of a fnake ever
been found to have a falutary effeft in curing a
certain previous difeafe, or does the bite of one
lnake ever dellroy-the effcEls af another? Are
there any counterpoifons or antidotes ufual againft
the bite of {nakes? Is mufk or any fpecies of
the ariflolochias a remedy which the (nakes avoid

.and {ly from, or do any of thefe prove lethal to

fnakes ?

6. Is the pedra de cobra ufed as an antidote
againft the effefis of the bite of any Inake, and
with what fuccefs ? How is this remedy procured
and applied ?

- #. The manner of managing domeltic animals,
whether in health or otherwife. The animals
which the natives in any country calftrate, and the
effeéts produced by it; as well as the period when
fuch a cuftom was firlt introduced. ) ol i

8. It would deferve remarking where and in
what manner polygamy is introduced, whether
perpetual or temporary, and the effetts ofit upon
the manners, religious or civil cuftoms, popula-

' tion, &c. of fuch countries. Does polygamy pre-

vent fome men from procuring wives, ar are the

women brought fmmncighbnuﬁng-m'? Isit
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any where cuftomary for one woman to be mar-
ried to feveral hulbands during the life of the
firft ?

g. Accurate calculations of births or burnals
in provinces or towns, and the proportions of
males to females, would prove very valuable.

10. Have any buildings or fhips, furnifhed with
elefirical rods after Dr, Franklin’s method, ever
received any injury from lightning ?

11. Is the vencreal difeafe cured without mer-
cury ! and if fo, by what remedies?

12, What difcalcs attack the workmen em~
ployed in different kinds:of manufattories?

Bbe wECT,
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SECT. IV.

Zoology.

* Non ad uram natura formam opus fuum praefiat ; fed in ipf

varigtate fe jadtat.
; - Semeca Quaf,

IT would greatly-tend-to improve our know-
- ledge in this depariment of natural hiftory,
were the following remarks refpeéting quadrupeds
to be carefully made; viz. the general times of
coupling and of geftation ; how many young are
brought forth at a time, and how often during one
feafon ; at what period of life they become pro-
lific or harren: where their principal refort and
dens are ; whether the males afiilt the dams in
providing food for the young of the carnivorous
tribe ; how long thefe are under the proteétion of
the old ones; and what age each {pecies attains?
2. It might be inquired whether any perfon
hath ever feen elephants in copulation, which
has been hitherto denied ; it is faid that if the wild
elephants perceive any body, they immediately
begin to rave, and ceafe not till the curiofity
of that perfon has been rewarded with death ;
and though the Indian princes have kept great
numbers of tame clephants of both fexes, they
never could procure a breed from them. What
differentes arc there betwixt the .&frica; ;‘nd
ndian
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Indian elephants? Is the ftruéture of the grinding
teeth equal or flat in all, or have fome elevated ;
or pointed crowns, fimilar to thofe of carmivor- il
ous animals? Do elephants ever fhed their tufks
or teeth, or are they permanent?

3. How many {pecies of tigers, fo called, or
more properly ‘of leopards, panthérs, ounces, &c.
are there in India, and what are the itated and
perpetual marks for diftinguifhing each, in differ-
ent periods of life? What other animals of the
feline kind are found in India, with the fpecific

s
e

e e T

charaéters of each ? E’
4. Does the fhakal, orjackal, (canis aureus Lin.) E‘!
“bear any refemblance to an animal commonly |
called the  crofs-fox (Pennant’s Syn. Quadr.) :,.r.':
What animal do. the Arabian writers call banat- 'Fp' ¥
el-auvi ? : i .
5. Are armadilloes (dalypodes Lin,)in Afia or H
Africa, in what parts, and what are their charaéler- Ek |
iftics ? : i
6. When the various fpecies of the feathered i
tribe begin to couple or pair fhould be noticed ; F
when, where, and of what materials each bird Wi |
= builds it’s neft, with the colour, fize and number N
of eggs; how long the eggs are in incubation ; .?
what the young are fed with, and at what periods : A
they are fledged ; with the diftinétions between it
male and female birds in different fealons and {1{ |
= AFCSs, Tt
g;r. The migration of birds fhould net be difre-- i l
garded ; but their merely difappearing in one part g

of the country is not properly a migration, for we If
frequently find that birds [hift their place of abode, i l: {

at
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Lin.) in the Indies or China with a filiform long
tongue, confifting of two femi-cylinders?

12. What are the peculiar diftinétions of the
true wild peacock? Are there any white pea-
cocks in India, and of a feparate fpecies? Is
the change in plumage obvious in wild peacocks,
or is this the refult of domeftication? Do white
peacocks breed with grey and green ones, and
uhat is the colour of the young breed?

Is there to be found in the Indian feas a

]?Cul&t{,‘n filh, fcizna jaculatrix¥, different from
the chatodon roftratus, Linn.? or is the faculty

of fhooting at infeéts with a drop of water peculiar
to thele fifh, or common to any others ?

14. Has the rajah torpedo, Linn. or the cramp
or numb-filh, the fame eletlric qualities as the
gymnotus eleftricus ?

15. As there is yet wanted a good ﬁgum of the
fea cow (trichechus manatus Lin.) it would be
defirable to procure a good drawing of it while
alive, to have it diffe€ted, and to oblerve wherein
it coincides with, or differs from other animals
nearly related to it, as the [eal, dolphin, &ec.

16. - The feafons fhould be noticed, when differ-
ent fpecies of filh {pawn, and the rivers, bays,
fhoals, or fands they refort to for that purpoley
what age they attain before they {pawn, the food
they eat, the age they live to as accural‘.&l}r as pol-
fible, the fize they acquire, and the latitude where-
in they are generally found ; the method of catch-

B:i Philofophical Tranfactions, Vol. 54, and Vol. 56. ¢. 8. p.
] L]

ing
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21. Experiments might be tried to uf‘clurtain
I'p'llﬂthf:r pearls are not fuch U‘.ltlct‘fth‘I]'lﬁ in the
fhells wherein they are found, as the crabitones
(lapides feu oculi cancrorum) in the fhells of
the river cray-fith, which colleét alkaline or cal-
careous materials from the food of the animal for
the formation of the new fhell, as do the mya and
mytilus margaritifer a new layer for the increafe
of their fhells. Do the fhells containing the pearls
gradually increafe through the year, or at a cer-
tain {eafon only ?

22. It thould be carefully remarked which of
the fhells, efpecially of the murex and turbo
kinds, afford a red or purple juice fit for ftain-
ing or dying like the purple of the ancients;
whether the dye be permanent, and the method
of preparing and applying it by fome Indian na-
tions. ID’Ulloa, in his South- American Voyage,
Vol. 1. page 182, fpeaks of one of thefe fhells
found near Panama on the Darien Ifthmus; and
Janus Plancus, or Giovanni Bianchi, in his work
on fhells, mentions the turbo {calaris Linn. or
wendeltrap, as affording the violet purple of the
Romans, : _

23. Defcriptions and drawings ‘of the animals
or polypes inhabiting the various corals, coral-
lines, fponges, echini, or fea-eggs, afteriz or
ftar fifh, fepiz or cuttle fifh, holothurie or fea-
nettles, and all the various mollufca, and the po-
lypes of the tubipores, madrepores, millepores,
cellepores, &c. deferve the attention of a natural
hiftorian, as but few of them are well deferibed
or known.

Ceo SECT,
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'[H' ! SECT. V.

: Botany.
A Itaque ifta quoque naturz rerum contemplatio, quam'm non
s 0 : aciat medicum, aptiorem tamen medicine reddit.

f CeLsus,

Ly [. 3 1. HE l"n:ed::h of dl:g‘[t all the India;ﬁ plants
e : are worth -eol ,W -
o i ferved in the manner dc{-:r’:ﬁcd in feft. IIL =

s 2. What trees bear the myrobalans, a drug
formerly much in requeft, but at prefent in little
elteem as a medicirie, but which might probably
afford fome ufe in dying 7 What {pecies of trees
bear the myrobalans bellirica, chebula, citrina,:
and indica or nigra; whether a kind of phyllan-
thus as the m}rroba’tanus emblica? The ufe alfo
of the fame in India?

3. Is the aloe-wood or eagle-wood, the ca<
lambac; and. the agallochus, the fame or different?
The placa:: from whence procured, with the gene-
ric and fpecific charaflers?

4. Is the orchel or rochel (lichen rocella,
Lin.) which is found in Madeira, and ufed to dye
red, a kind of lichen or a zoophyte? Is the
fteeping it in putrid urine fufficient to prepare it ?

. Where does the lignum rhodiom gmw?
Is it a kind of ny&tanthes or Indian jafmine ?

“ 6. Of what genus and fpecies is the tea-wood,

of which tea-chefts are made ? |
7. Whati
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7. What is the wood tek on the Ma!abgr
coaft, of which the Indian fhips are built? Is it
a faét that it is never attacked by fea worms. (te-
rede, Linm.)?

8. The various'kinds of pulfe, as peafe; beans,
phafeoli, &e. efpecially fuch as are reared at the
Cape of ‘Good Hape; and exported to the Indies ;
the other fruits likewile which are cultivated at
the Cape, and taken in as refrefhments on board
the European fhips.

g. The 'different kinds of palm trees, their na-
ture, {nil, ¢harafters; names given by the natives,
and the wufes they put them to, or their fruits,
leaves; bark, pulp, &e. Pbday

10. To what genus and fpecies does the grafs
called Tatack belong? and where does it grow,
befides Madagalcar, Java, the Malay Iflands, and
thé French'Ifle de Bourbon? The graffes in ge-
neral which thrive in'particular countries and cli-
mates, with the foil and culture, and the kinds of
cattle moft additted to ‘each.

11. What plant bears the famous Indian nut,
which is ufed as a reftorative, and is immenfely
dear, being fold according to fbme at three thou-
fand ‘pounds each; the place where it is culti=
vated, the (oil it requires, and it’s real or imagi-
nary Virtues? i

12. TheColumbo root, called by the Portuguele
Raiz de Mozambique, is a native of the continent
of Afia, but it has been tranfplanted to Columbo
in Ceylon, and'the Dutch now fupply all Afia
with it.  Is it different ffom the root of Lopez or
’ Cce Lopezia;
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Lopezia; and if fo, what are the charafters of
cach ?

13. A defcription of the {mal! grains and pha-
feoli, with which the Indians on the Coromandel
coall fow their ficlds afier the rice harveft, with
the minutie of their cultivation, efpecially the
machines employed for watering the grounds,

14. A tree or plant in Cochin China, called
Tfai, on being fermented like Indigo, plentifully
lurnifhes a green-coloured flour, which in dying
gives a lalling tinture of a fine emerald ; it would
be therefore worth inguin’E% af;%r the method of
extraling the colour, and the additional {ubftan-
ces employed in fixing it, and what ftuffs are beft
fitted to receive the fame. .

15. Are the ftamina of the pterocarpus draco,
Lin. which is called Draco arbor filiquofa populi
folio, by Commelin, and Lingoum by Rumph.
Amb. g. t. 70. connefted or feparate ?

16. Which genus of plants does the true ebony
belong to? Is it an afpalathus ? ;
. 17. Many varieties of rice are found in India,
as the red, with red hulks; the little rice, fmall
grained, oblong and tranfparent; the grear.,l_gﬁ
rice, with round grains; the dry rice, whis
grows beft on a dry foil, and requires no water-
ing; and the common rice; are thele various
kinds of rice different {pecies or varieties only ?
The culture, charafters, and {pecimens of each,
if different, would be neceflary.

18. There is an elaftic gum, called Borrachio
in Portuguele, and Kaomtchuck in the language
of the natives near Cayenne in South Ammﬁ .;;:‘

ic
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which it is faid the Chinefe make rings for lafcivious
purpofes, but here ufed by furgeons for injeéting
liquids, and by ‘painters for rubbing out black-
Jead-pencil marks. Is this gum manufaétured in
India or China, and from what plant, and in what
manner, with the different ufes it may be applied
to? Isthe plant an Euphorbia or Apocynum ?

19. What plants produce gum myrrh and gum
ammoniac, and how are they colleted ?

20. What plant affords the gummi rubrum af-
tringens from Gambia ?

SECT.
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. " Mimeralogy. a4
TARd Join both profic and delipht o oge®. ' -
R 1 ¥ 1 ; | g .Eltkln&'
t. T[T HE manner of working mings, and.the me-
_thods employed in‘ggtting,; E;reaking, and
extrafling the ores; the tools and machines em-

Plﬂ}red for each of thele purpoles, are Tubjetts

worthy of inquiry. Is gunpowder ever ufed to
blaft the flones or ores? The manner in which
the ore or metal is found under ground, whether
in perpendicular veins, or in vicinity to them; in
horizontal flat {trata, loofe pieces, or in folid
continued bodies ; in what kind of ltone, and at
what depth ; ‘the means of carrying off the water
when prefent in thie mines. The vapours found in
them, whether mephitic and noxious, or inflam-
mable when fire or light comes in contaét with
them. ' :

2. The manner in which white copper, refem-
bling filver, is manufaftured, and the various pro-
cefles whereby it is done.

3. The operations ufed in extraéling the me-
tals from the relpeftive ores, with fpecimens and
names of the ores, and the places where they are

* Simul et jucunda et idonea dicere vite.
Hor.
procured ;
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procured ; the produéls yielded from the ores by
fulion ; the fluxes added to promote fufion, or the
{ubltances to prevent volatilization, and whatever
is fubfervient towards refining of metals or regu-
lufes; with the ftruftures and materials of the
ovens, the fuel and quantities of it employed,
the time for each - operation, and the prepara-
tory cautions, including the ‘picking, pounding,
wathing, fifting, and uftulating of the eres;-and
drawings of the various machines and tools nfed
for each purpﬂ{l

4. The placee from whence the various g{'mb
or precious ftones are. pr:::::urm[ with their prices
on the fpot; the ground dnd firata wherein they
are found, and the ﬁrrur{? or form of each kind
before ‘being cut, whether determinate and gene-
ral, or accidental.

5. The manner of manufafturing thofe im-
menfe quantities of faltpetre annually exported
from the Eaft Indies; the foil employed for the
lixivium, and the manner of preparing the foil.
Are any animal or inflammable fubltances added
to it? Hy what means 1s lixiviom pr-::mpltal::d 2
- Is an alkali ufed for that purpofe, and how is the
alkali procured? Is any ufc made of the remain-
der of the lixivium after the precipitation of the
faltpetre ?  Ts the lixivium boiled, and infpiffated
by fire for the cryftallization, or b}' the heat of
the fun? _

6. IF borax be artificial, in what manner and
from what fubftances is it made? If native, in
what ftrata and foi] does it lie?

7. How far has the knﬂwlcdge, value, and ufe
of metals extended amongft nations ?

SECT,
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SECT. VII.

Directions for taking off Impressions or Casts
Jrom Medals and Coins. :

Et cztera pené gemelli.
Horat. Ep. X.

CHIEFLY owing to the coft required for pur-
chafing a cabinet of medals, it has happened
that the ftudy of them hax hitherio beer confined,
comparatively, to a few individuals, Another
principal impediment to the cultivation of an ac-
quaintance with them, has arifen from the diffi-
culty of underftanding the infcriptions, for want
of a fufficient knowledge of languages; on which
account, in particular, this ftudy has been con-
demned by the illiterate as barren and ufelefs;
but fuch as are acquainted with the advantages
which have already refulted from thofe numms
memoriales, cannot befitate a moment to affilt in
promoting a more general purfuit of the fubjeft*.
While Coloffian ftatues, and the hardeft marbles,
with their deepeflt inferiptions, are deftroyed b
accidents, or by time, and paintings finifhed wit
the highelt colours quickly fade, a medal fhall
furvive innumerable accidents, and dilclofe hif-
torical fafls a thoufand years after ftatues are

® Though the ftudy of medals does not properly ta
natural hi%bnry. this thort account of taking inpﬁam
them, may prove acceptable todome travellers, ~
- crumbled
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erumbled away; and when nothing but the names
of an Apelles or a Praxiteles remain. Does not
a fingle medal, of which we are in poflefion, give
us greater light into hiftory, than the once famous
libraries of Alexandria and Pergamos, which are
now no more ? From thefe, and many other con-
fiderations, I would willingly contribute my en-
deavours to render this {tudy more general, and
confequently more ufeful. I have tried a variety
of methods to enable a young med lallift to colleét
a cabinet, which may initiate him into the know=-
ledge of medals and oins at a trifling expence.

The method of taking oft plafter of Paris and
fulphur impreflions, is known to every body : the
firft is too {oft to prelerve them from imury, and
the brittlenefs of {ulphur is a greater objection.

By forming a coat or layer of thin metal over
the plafter of Paris, it would be a confiderable
defence. Tin is the cheapelt and moft conveni-
ent metal for the purpsiv: as it is fufliciently flexi-
ble, and at the fame time very much relembles
filver. The tin-foil thould be of the fame kind
with that ufed for filvering looking-glaffes. It
fhould be laid over the medal or coin intended to
" be taken off, and then rubbed either with a brufh,
the point of a fkewer, or a pin, till it has received
perfeftly the impreflion of the medal ; the tin-foil
fhould now be pared off round the edge of the
medal, tll it is brought to the fame circumfer-
ence: the medal muft then be reverfed, and the
tin-foil will drop off into a chip-box or mold
ready to receive it, the concave fide of the foil,
or that which is laid on the face of the medal,

Dd being
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