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PR oBako A O -1

HE experienced Naturalit muft |

not expe& to find much Infor-
mation in this little Treatife. ‘The
Author had kept it by him for fome
Time in Manufcript, and occafionally
given Copies to Sea-faring Perfons,
and fuch of his Acquaintance going
Abroad, as were defirous of procuring
the Natural Produ&@ions of different
Countries. But this having necef~

{arily confined it to a few Individuals, |
he has been induced to Publifh it, |

that every Perfon might avail them-
felves of any Inftru&ion it affords,
- his ultimate Defign having been to

promote a morc general Knowledge
of Natural Hiftory,
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Traveller’s Companion.
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S g cypnid

The Method of catching and prefer-
ving INsecrs Jor Colletions.

NSECTS in general are known to moft

people, the fyftematic diftin¢tions but to
few; nor have we any Englifth names for the
greateft part of them. The general denomina-
tion of beetles, butterfiies, moths, flies, bees,
wafps, and a few other common names, are all
that our language fupplies. It would, there-
fore, be in vain to enumerate the immenfe
variety of genera and fpecies to any perfon
unfkilled in the {cience of entomology :* we may,

B ' hc:w&?er‘
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however, give direttions under general names,
where to find and how to catch each kind; and
fuch as require more particular information upon
this fubje&, may confult an ingenious treatife,
which has appeared fince the firft publication of
this, (&) under the title of Inffrudions for col-
lefting” and preferving Infefls, by W. Curtis (b).

I. Thefirft great clafs called beetles(¢), are found

in and under the dung (d) of animals, efpecially

~of cows, horfes, and ftheep: many of themmake
holes under the dung three or fourinches deep;
it will therefore be neceffary to have an iron
fpade to dig them out, when in fearch of this
tribe of infects.

Some (¢) are found in rotten and half decayed
wood, and under the decayed bark of trees;
on the carcafes (f) of animals that have been
dead four or five days; on moift bones that have
been gnawed by dogs or other animals; on
flowers having a feetid fmell; and on feveral
Nom’ kinds

(2) Gentleman’s Magazine, vol. XLI. 1771, page 6.

It may be neceflary to obferve, that the following claffes and
genera of infects are made after the Linnzan fyftem,

(4) See alfo Chaeffer Elementa Entomologica; Forfter's
catalogue of the animals of North America.

() COLEOPTERA. (d) Scarabeus, chafir. Der-
meiltes, Ifgf.&er-mtar; Hifter, mimick-beetle. Staphylinus,
vove-beetle. (e) Lucanus, fag-beetle. Cerambyx, capricorn-
beetle. I}ermell:es. () Hifter, Silpha, carrion-beetle,
Staphy linus, A Y

(g) Byrrhus,
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kinds of fungous fubftances, particularly the
rotten and moft ftinking: others (¢) may be
found in a morning about the bottoms of per-
pendicular rocks and fand banks, and alfo upon
the flowers of trees and herbaceous plants.

Many kinds (b) 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, fome (7) are to be feen on plants and flowers,
blighted trees and fhrubs; others (#) in moift
meadows: are beft difcovered at night, by the
thining light which they emit.

A great variety (/) {it glofe on the leaves of
plants, particularly of the burdock, elecampane,
coltsfoot, dock, thiftle, and the like; or feed
on different kinds of tender herbs ().

Numbers (#) may be found in houfes, dark
cellars, damp pits, caves, and fubterraneous
paflages, or on umbelliferous flowers (¢), on the

trunks

(¢) Byrrhus, curcalio, aveewil. Bruchus, feed-bectle.  (4)
Gyrinus, whirl-beetle. Dytifcus, awater-beerle. () Cocci-
nella, lady-fly. Bupreltis, burn-cow. Chryfomela, goldes-
bonty-beetle.  Cantharis, foft-winged-beetle.  Elater, fpring-
bectle.  Necydalis, - clipt-wwinged-beetle. (%) Lampyris,
glow-wworm. (!) Caflida, tortoije-beetle. (m) Meloé, blif-
ter-beetle.  (n) Tenebrio, finking-beetle. (o) Cerambyx,
Prinus, el ol -

B 2 (2) Leptura,



L g ]

trunks as well as the leaves of trees; in timbey-
yards, and in the holes of decayed wood.

Some (p) inhabit wild commons, the margins
of pools, marfhes, and rivulets; and are like-
wile feen creeping on flags, reeds, and all kinds
of water-plants,

Multtudes (7) live under ftones, mofs,
tubbifh, and wrecks near the thores of lakes
and rivers.  Thefe are found alfo in bogs,
marfhes, moift places, pits, and holes of the
earth, on ftems of trees; and in an evening they
crawl plentifully along path-ways after a thower
of rain,

Some (7) may be difcovered in the hollow
ftems of decayed umbelliferous plants,, and on
many forts of flowers and fruits.

II. Another clafs (5) of infe@s are found
about (¢) bake-houies, corn-mills, in fhips, and
in all places where meal is kept; on grafs (),
and all kinds of field herbage. Some (v) of
thefe frequent rivers, lakes, and ftanding-
pools, :

III. Butterflies and moths make another great

(#) Leptura, wood-betle. Cicindela, gloff-destle. (7) Ca-
rabus, grouna-beetle. (r) Forficula, earavig,

() HEMIPTER A. (¢) Blatta, cock-roach. («) Man-
tis, camel-cricket.  Gryllus, locuf. Fulgora, cicada, flea-
bocuff. Cimex, bug. {v) Notoneéta, boat-fiy. . Nepa,
awaier-feorpion. :

divifion
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divifion (). In the day when the fun s warm,
butterflies (¥) are feen on many forts of trees,
fhrubs, plants, and flowers. Moths ( v) may be
feen in the day time, fitting on walls, pales,
trunks of trees, in thades, out-houfes, dry holes,
and crevices; on fine evenings they fly plenti-
tully about the places they inhabit in the day
time: fome (2) are feen flying in the day time
over the flowers of honey-fuckles and other
plants with tubular flowers, Infe@s of this
ipecies feldom fit to feed, but continue vibrat-
ing on the wing, while they thruft the tongue or
proboicis into the flower, °

IV. Infects of this clafs (2) are found in
woods (), hedges, meadows, {and-banks, walls,
pales, fruits, and umbelliferous flowers ; fome (¢)
fly about lakes and rivers in the day.

V. The fifth divifion (4) including wafps (¢),
bees (f), &e. may be feen about hedges (£),
fhrubs, flowers, and fruirs. Wafps and bees
are the only winged infects that have any great

degree

(w) LEPIDOPTERA. () Papilio, butterfly. (3)

Phalzna, moh. (z) Sphinx, bawwé-morh,
(e) NEUROPTERA. (4) Myrmeleon, hemerobius,

pearl-fly. Raphidia, camel-fly. (c) Libellula, dragon-fiy.
Ephemera, may-fly. Phry ganea, Jfpring-fly. :
(/) HYMENOPTERA. (¢) Vefpa, awasp. (£)

Apis, bee. (g) Tenthredo, Jaw-fly. Sirex, tailed-wwafp,

Ichneumon,:'cémmm;;?y. Sphex, m&am.um-wa/}. Velpa.
Apis.

(£) Mutilla,
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degree of poifon in them, they fhould therefore
be | taken with a pair of forceps, and handled
cautioufly on account of their ftings, which are
dangerous. Some (4) of 'this divifion have
ftings, but no poifon, and are to be found on the
fowers of umbelliferous plants, when the fun
fhines hot in“the middle of the day, at which
time others (7) are feen on fand-banks, walls,
and pales.

V1. Flies of various kinds conftitute the next
clafs (£); they fly about the tops of trees (2),
fittle hills, horfes, cows, fheep, ditches, dung-
hills, and every offenfive obje&t. Some () are
found on all forts of flowers, particular ly thofe
of a feetid fmell. Many (#) of thefe are moft
eafily taken when they begin to feed; for in the
middle of the day they are fo quick and aétive,
that it is almoft impofiible to catch them.

VII. The laft great divifion (s) contains
fcorpions, fpiders, crabs, lobfters, &5¢ It is
neceflary only to obferve here, that all kinds of
infefts having no wings may be preferved in
{pirits, brandy or rum, except crabs, lobfters,

(5) Mutilla, naked-bee. (i} Chryfis.

(¢) DIPTERA. (/) Oeftrus, gad-fiy. - Mufca, Sy,
Tabanus, wbame. Hippobofca, borfefly. (m) Tipula.
Conops.  Afilus, ava/p-fy. (#) Bombylius, foqver~

breeze,

_(ﬂ} APTERA.

and
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and the like, which may conveniently be prefer-
ved dry.

I. The firft clafs of infects, confifting nf
beetles (cnlﬂﬂptﬂra} are hard wmged Many
kinds fly about in the day, others in the evening,
fumt at night only. They may be caught with
a gauze net, or a pair of forceps qaverq:d with
gauze. . When they are taken, ftick a pin thro®
the middle of one of the hard wings, and pafs it
through the body, as in plate, fig. 1. They
may be killed 1n{’cant1y, by immerfion in hot
water, as well as ip {pirit of wine; then ftick
them on a piece of cork, and afterwards care=
fully place their legs in a creeping pofition, and
let them continue expofed to the air until .all the
moifture is evaporated from their bodies. Beetles
may alfo be preferved in {pirit of wine, brandy,
or rum, clofely corked up.

1I. Infed@s of the fecond clafs (hemiptera)
may be killed in the fame manner as beetles, and
likewife by means of a drop of the etherial oil of
turpentine applied to the head.

II1. The divifion of butterflies and moths
(lepidoptera) as well as all flies with thin mems.
branaceous wings, fhould be catched with a gauze
net, or a pair of gauze forceps: when taken in
the forceps, run a pin through the thorax or
thoulders, between -the forewings, as in plate,
fig, 3. After this is done, take the pin by the
head, and remove the forceps, and with the

other
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other hand. pinch the breaft of the infeét, and it
will immediately die: the wings of butterflies
thould be expanded, and kept fo, by the preffure
of fmall flips of paper, for a day or two. Moths
expand their wings when at reft, and they will
naturally take that pofition. '

The beft method of having the moft perfect
butterflies is to find out, if poffible, the larva or
caterpillar of each, by examining the plants,
fhrubs, or trees they ufually feed upon, or by
beating the thrubs and trees with long poles,
and thereby fhaking the caterpillars into a flieet
fpread underneath to receive them; to put them
Into boxes covered with thin canvas, gauze, or
cat-gut, and to feed them with the frefh leaves
of the tree or herb, on which they are found,
when they are full grown, they will go into the
Pupa, or chryfalis ftate, and require then no
other care, til] they come out a perfe® butterfly,
at which time they may be killed, as before
directed. Sometimes thefe infeds may be found
hanging to walls, pales, and branches of trees,
m the chryfalis ftate.

" Moths might likewife be procured more per-
fect, by collecting the caterpillars, and breeding
them in the fame manner as butterflies, As
the larvze or caterpillars cannot be preferved dry,
Aot very well kept in fpirit, ‘it would be fits.
faCtory if exa&t drawings could be made of ‘them
while they are alive and perfect.” - It may be

necellary
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neceflary to obferve, that in breeding thefe
kinds of infects, fome earth fhould be put into
the boxes, as likewife fome rotten wood in the
corners ; becaufe, when the caterpillars change
into the pupa, or chryfalis flate, fome go into
the earth, and continue under ground for many
months before they come out into the math
ftate; and fome cover themfelves with a hard
fhell, made up of fimall pieces of rotren woodl.
Hence alfo, as many go into the earth, valuable
infects may fometimes be found by digging after
them a foot deep, about the roots of trees,
fhrubs, and plants,

- IV. The fourth clafs of infects (neuroptera)
may be killed with {pirit, or with a drop of
etherial oil of turpentine,

V. Infeéts of the next clafs (hymenoptera)
are beft killed by oil of turpentine aifo. A pin
may be run through one of their wing-fhells and
body, as reprefented in plate, fig. 2.

V1. Thofe of the fixth clafs (diptera) may be
killed with fpirit of wine.

VII. The laft divifion (aptera) in gencral are
fubjets which fhould be keptin {pirit.

When in fearch of infects, we fhould have 2
box fuitable to carry in the pocket, lined with
cork at the bottom and top to ftick them upon,
untl they are brought home. If this box be
ftrongly impregnated with camphor, the infets

foon become ftupefied, and are thereby prevented
| B from
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from futtering and injuring their - plumage,
Befides a gauze ferceps, the colletor fhould
have a large mufcheto gauze net, made in the
fhape of a bat fowling-net, and alfo a pin-
cufhion with three or four different fizes of pins,
to {uit the different fizes of infeds.

In hot climates, infeéts of every kind, but
particularly the larger, are liable to be eaten by
ants and other {mall infets, efpecially before
they aré perfetly dry: to avoid this, the piece
of cork on which our infelts are ftuck in order
to be dried, fhould be fufpended from the ciel-
ing of a room, by means of a flender ftring or
thread; befmear this thread with bird-lime, or
fome adhelive fubftance, to intercept the rapa-
cious vermin of thefe climes in their paflage
along the thread.

After our infects are properly dried, they may
be placed in the cabinet or boxes where they are
to remain: thele boxes thould be kept dry, and
alfo made to thut very clofe to prevent {mall in-
fects from deftroying them; the bottoms of the
boxes thould be covered with pitch, or green
wax, over which paper may be laid; or, which 1s
better, lined with cork, well impregnated with
a folution of a quarter of an ounce of corrofive
fublimate mercury, in half that quantity of athe-
rial oil of turpentine, and a pint of the campho-
rated {pirit of wine.

The
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The fineft colleétions have been ruined by
{mall infeéts, and it is impoffible to have our
cabinets too. fecure. Such infects as are thus
attacked may be immerfed in fpirit of wine, with-
out injuring their fine plumage or colours; and
afterwards let them be {prinkled about their
bodies and infertions of the wings with the folu-
tion above-mentioned. We may diffclve a
much larger proportion of fublimate mercury,
by means of a {aturated {folution of crude {z]
-ammoniac in water: I find that an ounce of the
fal ammoniac folution will difiolve twenty
fcruples of the fublimate, |

‘Thefe obfervations and direftions refpefting
infets, may, perhaps, be the means of exciting
the curiofity of fome, whofe enquiries after this
part of natural hiftory will be amply compen-
fated by the frequent opportunities of enlarging
their knowledge; as there is {carce any part of the
furface of this globe, fcarce a tree, a thrub, or g
plant, an animal either living or dead, or even
the excrements of animals, on which fome kind
of infect does not depend for its fubfiftance and
propagation.  An inquifitive traveller, as well
as every other perfon, has it more cr lefs in his
power to add to the common ftock of knowledge,
with very lictle expence either of time or labour,

-

s " SECT.
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Method of preferving Birps and

other Animals.
HE general increafe of knowledge of late
in natural hiftory, from the attention of
individuals to various branches of it, muft af-
ford no fmall degree of pleafure to the {enfible
part of mankind. Whilft fuch different re-
fearches have given entertainment to different
difpofitions, enlarged the mind, and engaged
and diverted it from unprofitable or dangerous
purfuits, they have occafionaliy given rife to the
moft ufeful improvements in every department
of life, and afforded means of joining utility
with elegance.
To promote thefe purpofes more effe@tually,
a more general kndwlcdgc of a good antifeptic
for animal fubftances has been much enquired
after. Owing to a want of this, many curious
animals, and birds particularly, come to our
hands in a very imperfedt ftate: fome from fo-
reign parts entirely mifcarry, and others of the
fincit plumage are devoured by infes,

Many
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Many fubjects I have prepared myfelf with
fuccefs; butfince the firft infertion of this account
in the Gentleman’s Magazine *; the methods
ufed by the 1ngenious captain Davis, and T, S.
Kuckahn, have been publifhed in the Philofo-
phical Tranfaétions +, of which I thall alfo avait
myfelf. ‘

The former directs birds in perfect plumage,
“to be opened from the upper part of the
¢ breaft, to the vent, with a fharp Kknife or
¢¢ pair of {ciffars, the feathers of the breaft and
“ belly being firft carefully laid afide by the fin-
¢ gers, foas not to hinder the fkin being eafily
“come at. The fkin muft then be carefully
“ Joofened from all the flethy parts of the breaft,
“ body, thighs, and wings; after this, cut off
“all the flefh from thofe parts, and take out
“ alfo the entrails and all the infide : then, hav-
¢ ing got a compofition of burnt alum, cam:
¢ phor, and cinnamon, of each an equal quan-
¢ tity, well powdered and mixt together, ftrew
 fome of this powder lightly over the whole
“ carcafe; but falt is by no means to be ufed
“ with this compofition, as it always will drop,
*“ and nafly the plumage in moift weather; pour
* alfointo the body a fmall quantity of camphor

* Vol, XL, 1770, page'2g93. -

t Vol. IX. anno 1770, page 184, and 302, From the
{pscimens both thefe metheds appear to fucceed.

* diffolved
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“ diffolved in recified {pirits of wine; after
“that, fill up the cavity with fine cotton, or
“any foft woolly fubftance, pouring fome of
¢ the aforefaid fpirits into the cotton of ftuffing.
¢ Open next the mouth, and with a pair of {cif~
¢ fars take away the tongue, the roof of the
“ mouth, eyes, brains, and infide of the head *,
“ fll that alfo with the fame compofition; and
“ having procured eyes as near the natural ones
* as poffible, put them into the fockets by means
#.of a fmall pair of nippers introduced at the
*mouth.” The eyes will be beft made by letting
““fall fome drops of black fealing wax on a card
““of the fize of the natural ones +3 the card
“mult be cut fomething larger than the wax,
¢ to prevent their falling out of the head. Fill
“ the head quite fuil with cotton, pouring fome
“of the fpirits down the throat, with fome of
* the powder; a fmall piece of brafs wire, that
*¢ has been heated in the fire to make it pliable,
¢ may <be put down the throat, being paffed

* Kuckahn dire@s the neck to be pulled i'.ritl}in the fkin,
till the back of the fkull is drawn in fight, out of which a
fmall piece is_ to be cut, and the brains extratted ; the
cavity of the fkull is then to be moiftened with the varnifh,
{prinkled with the powder, and filled up with cotton, &7,
and then the fkin may be drawn back to jts proper
place. : : 1
.+ To anfwer this purpofe, beads may be conveniently
introduced, by means of aneedle and thread, pafling the
needle through the mouth, ‘and oyt at the eye. ;

¢ through
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¢ through one of the  noftrils, .and- faftened- to
¢ the breaft-bone, to place the head in any atti-
¢ tude you choofe; next fill up the body, where
 the fleth has b&en taken away, with cotton
“and your compofition; and, having a fine
“ needle and filk, few wup the {kin, beginning
“ at the breaft, obferving, as you approach to-
‘¢ wards the vent, to ftuff the fkin as tight as it
““ will bear. This will be eafieft accompllfhed
“ by means of a fmall piece of ftick or ivory,
« like a_&ewer till the whole is done: then lay
“ your feathers of the breaft and belly in their
« proper order, and your bird will be com-
¢ pleated. If you would chufe to put it into an
¢ attitude, by introducing a {mall piece of the
¢ wire above-mentioned through the fole of
“ each foot up the leg, and into the pinion of
“each wing, it may be difpofed of as you
s« pleafe,” ; |
Inftead of ufing the folution of camphor in
{pirit of wine, Kuckahn recommends a liquid
varnifh, made of two pounds of common or raw
turpentine, one pound of camphor, and one
pound of fpirit of turpentine. The camphor is
to be broke into very fmall pieces, and the whole
is to be put into a glafs vefiel, open at top, which
1s to be placed in a fand heat, till the ingredients
are perfeltly diffolved *.
; For

* The folution of corrofive i'ublimal.te, Sect. 1. page 3,
would
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For the dry compound of cinnamon, burn
alum, and camphor, directed in the foregoing
method, he fubftitutes the two following com-
pofitions,

Corrofive fublimate, — .. e
Saltpetre prepared or burnt, +1b.
Alum burnt, — — +1b;
Flowers of fulphur, — — +1b.
Mufk *, —_— e +1B.
Black pepper,. — r b,
Tubacrig ground coarfe, — 1 ]b.

Mix the whole together, and keep it in a glafs
veflel ftopped clofe. Some of this is to be
ftrewed upon the infide of the fkin and cavity of
the head, after they have been wathed with the
varnith. |

The other dry compofition is made of equal
quantities of tanfy, wormwood, hops, and to-
bacco, which are to be cut fmall and mixed to-
gether; with this the cavities of the craw and

~body are to be fruffed. He likewife directs an

artificial breaft to be made of {oft wood, and

would probably prove more effectual againft infe@s than this
varnifh, or the camphorated {pirit, '

* The mufk renders this compofition very expenfive, for
which the fame quantity of camphor might be fubfituted
with real advantage,

fitted
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fitted to the proper place, after being moiftened
with the varnifh *.

When thefe antifeptic powders before men-
tioned cannot be had, tobacco fand mixed with
a fmall proportion of alum, black pepper, and
camphor may be fubfticuted. If the fublimate
folution (Sect. II. page 16.) can be procured, the
abdomen and throat of the animal may be firft
wathed with it, and the tobacco, oakum, or tow,
fteeped alfo in the fame liquor.

.- Small birds are well preferved in brandy,
rum, arrack, or firft runnings, the fineft plumage
not being injured by {pirits.

Large fea-fowl have thick, ftrong fkins, and
fuch may be fkinned; the tail, claws, head, and
feet are carefully to be preferved, and the plumage
{tained as little as poflible with blood. The in-
fide of the fkin may be moiftened with the fub-
limate folution, and then ftuffed with oakum,
tow, or tobacco fteeped in the fame, and after-
wards dried in an oven, not heated fufficiently to
crifp the feathers. The eyes may be filled with
white putty, which, when dry, may be painted

* I am informed that both Leman’s and Grace’s curious
colleftions were preferved with cork breafts. I have found
that this gives the fubjefts a plumpnefs, which cannot be
‘equalled by tow, or any ftuffing; though it muft be admitted,
that the {pecimen exhibited before the Royal Society by
captain Davis, can be exceeded by nothing but life
itielf.

D to



[ .18 ]

to refemble the natural eyes. ¢ Baking is not
< only ufeful in freth prefervations, but will alfo
< be of very great fervice to old ones, deftroy-
¢ ing the eggs of infe&s; and it fhould be a
¢ conftant practice once in two or three years,
¢ to bake them over again, and to have the
¢ cafes freth wathed with camphorated fpirit,
« or the fublimate folution, which would not
“only preferve collections from decay much,
¢ longer, but alfo keep them fweet *.”

When the fubject is to be kept fnme time in
% hot climate, it fhould be fecured ina box filled
with tow, oakum, or tobacco, well fprinkled
with the fublimate folution. The fame prepa-
rations and precautions already defcribed, are
equally applicable to quadrupeds in general.
~ Small quadrupeds, all kinds of reptiles, as
fnakes, lizards, and frogs; fith of all forts, and
{mall tortoifes, with fea eggs+, and fea ftars, may
be put into brandy, rum, arrack, or firft run-
nings, with a little alum in it.
~ Shells conttitute an extenfive part of natural
hiftory, and may be collected in great plenty and
variety on the fhores of moft iflands and conti-
nents. Thofe which are found with the fith in

* See Philofophical Tranfz&ions, vol. LX. page 319.

+ The echini, orfeaeggs, may alfo be dried; but they
are then fo liable to be broken, that the fafeft method is to
preferve them in fpirit.

them,
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them, are the moft valuable for the brightnefs
of colour, and fmoothnefs of furface, as they
lofe that beauty and polith, when they have been
long expofed to the fun. In bivalves, or thofe
having double fhells, as cockles, oyfters; &e.
bath the fhells thould always be collected. It
is fufficient in packing up fhells, to prevent
their rﬁbbing againft each other by means of
paper, mofs, fand, ¢, fome of the fhell fith
may be preferved in fpirits, as this might prove
an ufeful addition to the knowledge of this de-
partment of natural hiftory.

The nefts and eggs of birds, would likewife
contribute to increafe the knowledge of natural
hiftory, and prove alfo highly ornamental amongft
colleCtions in that branch of zoology,

Lo SEct,
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‘Direétions for bringing over SEED
and PLants from diflant Coun-

fries.

VERY part of the world has its peculiar

productions, and in no objeéts of natural
hiftory is the variety more entertaining, than in
the vegetable kingdom. The gardens of the
curious have already been enriched with many
valuable acquifitions from diftant countries; but
many attempts alfo to introduce {everal other
plants equallv rare, have been un*"uccefsiully
made, owing to the bad ftate of the feeds or
plants when firft procured, or the method of
difpofing of them during long voyages, and the
accidents which the utmoft precaution cannot
prevent. ‘The ingenious J. Ellis, Efqs has fa-
voured the world with the moft judicious obfer-
vations on the prefent fubje&, which may foon
prove the means of many ufeful additions in
_ horticulture to this kingdom. He directs {found
ripe feeds to be chofen, which have been col-
leCted in dry weather, and kept dry without

expofing
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expofing them to funfhine; and intetnally they
fthould be plump, white, and moift.

4 They may be preferved by rolling each in a
coat of yellow bees wax, about half an inch
thick; and afterwards a number of thefe thus
prepared, may be put into a chip box, which is
to be filled with melted bees wax, not made too
hot *: the outfide of the box may then be wathed
with the fublimate folution, (Seét. I1. page 16.)
and kept during the paffage in a ¢&ool 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 inclofed in paper or cotton which
has been firft fteeped in melted bees wax, and
then placed in layers in a chip box, which is to

 be filled as before with melted bees wax. Pulpy

* Inftead of melted bees wax, plafler of Paris, mixed
with water, (Sect. VIL.) and poured upon the nuts, feeds,
Ue. may be fubftituted. T fhall not lay much firef; at pre-

- dent upon this method, becaufe I never knew it tried; but
trom analogy it appears to me preferable to any other for
preferving fuch fubftances in a fate fit for vegetation. The
coat formed by plafter of Paris excludes air and moifture;
and at the fame time is fufficiently porous to abforb the
exhalation from the vegetable included. Another advan-
tage 1s, that it may be applied cold. It alfo remains of the
fame confiflence in all climates, and under all degrees of

| heat of the air,  1would therefore recommend a trial of this
cheap body.

feeds,
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feeds, as thofe of ftrawberries, mulberties, arbu=
tufes, &Fc. may be fqueezed together and dried,
and then put into the cerate paper or cotton
above-mentioned. - -

¢. The {mall feeds well dried may be mixed with
dry fand, put into the cerate paper or cottox,
and packed jn glafs bottles, which may be
covered with a bladder or leather. Thefe bottles
may be put into a keg, box, or any other veflel,
filled with four parts of common falt, two of
faltpetre, and one part of fal armoniac, in order
0 keep the feeds cool, and preferve their vege-
tative power. - -

d. Seeds and nuts in their pods, may be put,
with alternate layers of filk paper, into half-
pound canifters with double rim covers, made
of tin and tutenague, and lined with the fame
paper: thefe fhould be well covered with paper
at the top, and kept in an airy cool place.

e. The feeds well dried may be put into a box,
not made too clofe, upon alternate layers of
mofs, in fuch a manner as to admit the feeds to
vegetate, or fhoot their fmall tendrils into the
mofs. In the voyage, the box may be hung up
at the roof of the cabin; and when arrived here,
the feeds fhould be put into pots of mold, with
a little of the mofs alfo about them, on which
they had lain,

Seeds preferved after this manner, and alfo

in the preceding (d), which are procured in the
' Eaft
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Eaft Indies, may be examined when the thip
arrives at St. Helena; and fome of them which
appear in a ftate of vegetation, fhould be fown
in cafes or tubs of earth kept as fecure as poflible
from fea water; fome holes fhould be cut in thefe
cafes or tubs, and covered with baﬂ‘-mats ot fail-
cloth, which will admit fufficient air.

- More of the fame feeds may be alfo fﬂﬁﬁ
after the thip has pafied the tropic of Cancer,
near the latitude of thirty degrees north. Plants
or fhrubs thatare to be tranfported, muft be
taken out of the ground with a quantity of the
foil covering the roots, which fhould be wraps
ped in wet mofs, and furrounded with a baft-
mat, or dry plantain Ieaves, and put into the
cafes or tubs, with the precautions abnve-men—
tioned.

When the naturalift is in fearch of ?egetahie

productions, different foils and fituations thould
L
be examined; as the fea, and its fhore, deep
running waters, dikes, marfhes, moors, moun-
tains, cultivated and barten fields, woods, rocks,
&c. afford each their peculiar plants; and
Wherever any are colle®éd, the particular foil
and fituation fhould be remarked. Sometitries
1t 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 beft manner, and to

make their ftalks, leaves, (¢, lie flat and fimooth,
they
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they muft be expofed betwixt papets to a free
dry air, with confiderable preffure upon them.
The leaves and flowers thould be carefully ex-
panded, for on this the beauty and value of the
fpecimen greatly depends. Thofe plants fhould
alfo be gathered on a dry day, while they are in
full bloom, and all their parts perfect and entire.
When perfectly dry, they may be kept either
loofe in quires of paper, or faftened into a book,
with glew made of fine ifinglafs diffolved in boil-
ing water. Particular care 1s to be taken to
avoid any injuries from moifture, or infects; to
prevent any accident from the latter, let the
paper and ftalks of the plants be fprinkled with
the fublimate folution. (Seét. I1. page 16.)

. The impreffions of plants well taken off upon
paper, look very little inferior to the beft draw-
ings, and may be done with very little trouble.
~ For this purpofe, fome printer’s ink ¥, and a pait
 of printer’s boffes, fuch as are ufed for laying
the ink on types, are neceflary. After rubbing
thefe bofles with alittle of the ink, lay the plant
betwixt them, and prefs it {o as to give it {uffi-
cient colour; then take the plant and lay it care-
fully on a fheet of paper, and prefs it with the
hand, to give the impreffion of the plant to the
paper, which may be afterwards coloured accord-

" * Where this cannot be procured, ivory, or lamp black,
ground with boiled linfeed oil, may be fubftituted.

ing
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ing to natwe; ‘a piece of. blotting paper
may be placed betwixt the plant and the hand,
to prevent the latter from being dirtied by the
ink. oAk '

But the moft effeftual method of fend:
ing a branch of any plant with the flowers,
and parts of frutification entire and perfec,
is to put them in bottles of brandy, rum, or
arrack. '

Corals, corallines, fponges, &. inhabitants
of the fea, are found in confiderable variety
near the coafts of iflands and continents,
particularly in hot climates, Some of thefe
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 infeéts are very rapacious;
and I have feen the fineft fan-corals, and others
of a foft texture when firft taken out of the fea,
almoft devoured by ants, before they became
dry and hard. To prevent injuries of this kind,
a little powdered corrofive fublimate, or the
fublimate folution (Sect. II. page 16.) may be
{prinkied upon thefe. produltions. Some of
the fmall, and branches of the large ones, might
alfo be put into fpirits, and the parts of them
thereby preferved much more diftin€, which

E would
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Q5 c e IV

Method of analyzing MEDICINAL

WATERS:

L S many fprings contain avolatile principle,

foon liable to be diffipated, it is neceffary

to make our experiments on the {pot, in order

to difcover the contens of fuch waters. Various

as thefe contents may at firft appear, the appa-

ratus proper to detet all of them may be reduced
into a very imall compals.

When we purpofe to examine any medicinal
{pring, the foil and face of the country fhould
be confidered, the ftony or mineral appearance,
and particularly whether there are any mineral
veins; the degree of heat of the water fhould be
afcertained by a thermorheter, and its compara-
tive weight to other {prings in the neighbour-
hood alfo carefully " obferved; after which we
may enter On OUr €Xperiments, '

B2 3 AERIAL
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L AERTAL " MATTERS.

1. MEPHITIC, FIXABLE, OF FIXED airy 1%
heavier than common, or vital air, and frequently
mixed with water; by which union, common
water 1s capable of diflolving iron, and thereby
forming a chalybeate fpring, as in Pyrmont,
Spa, and many other celebrated mineral
waters, -y - _

This mephitic air is detected by lime-water,
the former precipitating the ealcareous earth of
the latter in a white powder. To difcover the
quantity of this aérial matter, a bottle flled
with the mineral water, thould be tied over the
mouth with a loofe bladder: the bottle is then
to be placed in boiling water, the heat whereof
will extricate the mephitic air, which rifing into
the bladder, may be colletted by tying the blad-
der clofe to the neck of the bottle, and after-
wards meafured by a proportionable bulk of
water, (See Sett. V.)

II. SALINE BODIES.
1. AN acm is fometimes found in the com-
pofition of mineral waters, which is always the
vitriolic.

2. In
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;. Inits fixed ftate, which is fuppofed to be fo.
parated from pyrites: this is however VEry rare,
and probably never occurs, as it cannot remain
long in this ftate, without being neutralized by
earths, falts, or metals.

Many of thofe fprings called acidule,
reccived this name from the mephitic air we
have already mentioned. If this acid be prefent,
it may be difcovered by an infufion or fyrup of
violets, or by an infufion of lacmus, or archil ke
which are turned of a brighter or reddifh colour
by it. This acid may be deteded alfp by a
folution of lead in the nitrous acid; the folution
thould be fully faturated. The nitrous acid
uniting with calcareous earth, or fofiil alkals,
falls in a white fediment, while the vitriolic aeid
combines with the lead.

b. In its wolatile {fulphureous frate. (See

page 32.)

2. An ALKALI is alfo very {eldom found in
water in its proper ftate.

2. When a foffil albali is prefent, it is more nicely
detected by the fyrup of violets, or infufion of
lacmus, than the former, thefe being turned
green by the leaft portien of alkali, [f » con-
fiderable quantity of alkali were combined with

" This is fo nice a teft, that even mephitic air is apt to
give it rathera brighter colour.

the
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¢he Water, it might be precipitated by a folutior
of calcareous earth, or by acids.

b: A wolatile alkali may be diftinguithed by 4
folution of corrofive fublimate mercury 1
water, or in the nitrous acid; the alkali render-
ing the folution white, a precipitation of awhite
powder enfues, but no change is produced;
when the alkali is the fixed or foffil; or if any,
the mercury will be pretipitated In an orange;
brown, or reddiffi powder; where there 1s a
confiderable quantity of the volatile alkali, the
water turns blue by the addition of copper.
When this alkali is in a very fmall proportion,
fome of the water thould be diftilled over.

3. NEUTRAL SALTS 2I€ frequently found in
medicinal waters.

a. GLAUBER’S SALT, cmﬁpaun&ed of vitriolic
acid, and fixed foffil alkall, {pirit of wine added
to 2 folution of this falt, precipitates it in a white
powder; but no change is produced by the ad-
dition of any alkaline falt.

b. EpsoM saLT, formed of the fame acid, and
the earth of magneﬁﬁ, is often a compofition in
purging waters. Any alkaline falt, either fixed
or volatile, turns this water milky or curdly; the
alkaline {alt uniting with the vitriolic acid, pre-
cipitates the earth of magnefia.

c. Nitrr, is compofed of the nitrous acid, and
fixed alkali. Water containing this falt fhould

be
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be evaporated, and the nitre remaining may be
known by defagration, or by its making a
crackling noife over the fire. = When the nitrous
acid 1s combined with calcareous earth inftead
of the fixed alkali, the earth may be precipitated
by the addition of this alkali.

d. ComMmon sait, confifting of the muriatic
acid, and foffil alkaline falt. The acid of this
falt is nicely deteted by a folution of filver in
the nitrous acid; the muriatic acid, having a
nearer affinity with filver than the nitrous,
unites with the filver, whichfalls down in a white
{fediment, while the: nitrous acid joins with the .
alkali of the common falt. Itis properto have
a redundancy of the nitrous acid in the folution
of filver, left the filver be precipitated by a cal-
careous earth, which may be in the water.

Hles B AR THY SEBRSTAINCRES

a, CALCAREOUS EARTH,oOrcalcined LIME-STONE,
is found in moft wells and medicinal {prings;
the prefence of which is beft difcovered by a
folution of lead in the nitrous acid. This acid
thould be faturated with as much lead as 1t will
difiolve, left the fuperfluous acid fthould fatu-
rate the earth, and prevent the precipitation of
the lead. If there be any calcareous earth in
the water, this folution turns it milky, and after

{fome
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fome time a white powder is depofited, the cal-
careous earth precipitating the lead, by uniting
with the nitrous acid.

b. If calcareous earth be fufpended in water by
combination with the vitriolic acid, gypfum, or
felenites is formed, which may be difcovered
by the addition of alkaline falt to this com-
pound; the mixture fhould be warmed a little,
to promote the precipitation of the felenitic
earth. |

c. 'The fame acid united with argillaceous earth,
or earth of alum, produces an aluminous auftere
compofition; and the earth may be precipitated
al{o by alkaline falt, which uniting with the vitri-
olic acid, allows the earth to fall down in a
fediment.

V.S L P HAUR KOS,

Svrpuvr may be fufpended in its proper
form, though it is not foluble in this ftate; but
when the principle of inflammability in fulphur
is combined with calcareous earth, or any alkali,
in the form of an hepar fulphuris, it readily
diffolves ; in which cafe the water fmells difagree-
ably, like the fcourings of a gun, or putrid eggs.
It is diftinguithed alfo by a folution of faccha-
rum faturni (fugar of lead) in the nitrous or
vegetable acids; @ little of this folution being

marked
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marked in lines on paper, and the paper fuf~
pended over the water, the volatile fulphureous
fumes rifing from the water turn thefe lines of
a brown or dark colour; the inflammable matter
of the fulphur uniting with the lead in' the foly.
tion of the faccharum faturni, partly revives the
metal, and hence produces that dark colour.
(See Sect. V. page 39, 10.)

v;ErTUMINOUSBODIE&

Brrumenfrequently runs from amongft rocks,
whence it is called petroleum; it is alfo common:
m the bowels of the earth, as hath been often:
fatally ' éxperienced from thofe bituminous va-’
pours called fire-damps, which prove inflam-

mablé, and therefore different from mephitic air,.

the latter extinguithing fire.  Whether this: in.
flammable vapour is formed of the principle of
inflammabilicy of fulphur- and the vitriolic cid:
in a volatile ftate, is not fo well afcertained as
thie remarkable effets produced by thefe bitu-
minous bodies in the mountains of Atna, Vefy-
vius, and many others mentioned in hiftory.

- L1QU1p BriuMEN, NAPTHA, OF PETROLEUM,
15 never found combined with water, but floats
on its furface in a manner evident to the eye;
and particularly may be diftinguifhed by tafte
and {mell, - , '
- K : VI. ME.-

"
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vL METALLIC SUBSTANCES.

.. Iron is a common ingredient in mineral,
waters, whence they are called chalybeate. The
general method of diftinguifhing this metal, i
by an infufion or powder of galls, which turns
water containing iron of a purple or black co-
lour, deeper in proportion to the quantity of iron
prefent, | .

But the moft accurate method, is by means of
the Pruffian alkali*; fully faturated with the
inflammable matter of the dried blood. This
alkali mixed with a chalybeate water turns the
latter immediately blue, and depofits the iron 1n
a powder of the fame colour.

b. Copprr in water is precipitated in a red
p’owder’ by the fame alkali.

c. Zine is precipitated in a white powder by
the Pruffian alkali. Although this alkali preci-
pitates all the metallic fubftances from acids, fo
that they may be diftinguifhed from one another,
it does not any of the earths.

d. Awsenic has been fufpected in fome mineral
{prings, but I am acquainted with no proof of

* The Prufiian alkali is made of equal quantities of dried
ex-blood, and fixed alkali. Thefe are to be burnt together
in-a crucible, and the afhes diffolved in a fufficient quantity
of water, when we enter on our experimeqts, 2

it.
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it.  However, it may poffibly happen that water
running through arfenical veins, may carry off a
quantity of arfenic. To difcover this, the water
thould be evaporated, and the refidwum may be
placed on a hot bar of iron, and if there be any
arfenic, it is known by emitting a ftrong garlick
fimell; or this refiduum may be moiftened with
oil, and put between two bright plates of cop-
per, which, when heated, are turned of a white
colour, if any arfenic be prefent; but the {fmell
generally affords a fufficient teft,

F 2 Sicr
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D B T e

Experiments on the CONTENTS of
| the A1r.

OTHING is more evident than that our
' atmofphere abounds with a great variety
of fubftances, if we confider the various exhala-
tions conftantly taking place from all vege-
tables; in prodigious quantities from all animal
bodies; and the great variety of foffil matters
that are inceffantly rifing in the atmofphere.

To inveftigate the nature of all thefe is im-
pofiible; 1n very few cafes can we find the exha-
lation of one kind only; and many of them are
of little confequence; for if we confider the
quantity that is conftantly exhaling, and the
powers many of them might have in a&ing upon
the human body, we thould expett the effe@s to
appear every moment to a confiderable degree,
which we find very far from being the cafe: there
are certainly fome means by which they are cbvi-
. ated: thefe exhalations are no doubt more or lefs
diffufed into the higher regions of the air; and

probably alfo, from their mixture with one ano-

ther,
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ther, the moft a&tive come to be neutral and
Innocent. It is in few inftances that the exha-
lations are not expofed to the means of mixture;
and 1t is but {eldom, comparatively, that effeéts
are produced upon human bodies, although in
a particular manner immerfed .in this vitiated
atmoiphere,

There are, however, fome impregnations in
the atmofphere, which daily experience. thews
have confiderable influence on our bodies; for
though they may not fenfibly "affec the more
robuit and ftrong, they certainly do the weak and
- delicate;  With a view to'inveftigate them more
particularly, the tollowing experiments were
made -in the beginning of Auguft, in the year
1769.

For fome preceding weeks the' air had been
generally warm and dry, and moftly free from
wind; - the evening on which I began to condenfe
the atmofpherical moifture was calm, and clos’d
a fine warm day; the place where this moifture
- was colle¢ted, was in a court about the centre of
Gracechurch-ftreet. :

« Lprocured a large glafs globe perfe@tly clean
on the outfide, into which I put a quantity of ice
and fal ammoniac powdered ; the globe thus pre-
pared, was fufpended in the air about five yards
from the furface of the ground; the cold produced
by the ice and neutral fale congealed the moifture
of the air on the external furface of the globe in

the
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the form of ice.  This condenfed body was cates
fully feraped off with a filver {patula, and
received into a wide-mouthed bottle well rinced :
when I had collected in this manner fome ounces
of condenfed matter, I proceeded on the follow-
ing experiments.

EXPERIMENT L

TO know if it contained any fixable or
mephitic air, I put one ounce of the con-
denfed moifture into a wvial, the cdork of
which was perforated through the whole length,
to admit the extsicated air to pafs through: over
the cork was tied a loofe bladder free from any
air; I then placed the vial thus prepared, in boil-
ing water; the heat of the water extricating the
fixable air from the condenfed moifture, it efcaped
through the perforation of the cork into the blad-
der, where it was collefted; the quantity of
this air occupied a fpace, which of fimple diftil-
led water was equal in bulk to 13 drachm. The
vial, upon weighing it after the feparation of the
air, was reduced a few grains lighter.

To be more certain that a great part of this
extricated air was fixable, or mephitic, I applied
it to lime-water; a precipitation of calcareous
earth enfued, which convinced me of the prefence
of mephitic air. (See Sect.1V. page 28.)

. EXPE-
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EXPERIMENT IL

1 TOOK a quantity of the condenfed atmo-
{pherical moifture, which had not been expofed ta
heat; with this I mixed fome fyrup of violets
diluted 5 the fyrup evidently became of a greener
colour ; which perfuaded me that no acid,
but an alkali, predominated, (See Sec. IV.
page 28.)

EXPERIMENDT I

BY mixing the condenfed moifture with a
folution of corrofive fublimate mercury, the
mixture became of a pale white, which proved
the alkalj to be volatile; for with a fixed alkali,
no change could have been produced; or, if
any, the mercury would have been precipitated
in.a brown or reddith powder, called mercurius
precipitatus  fufcus Wortzii. (Sef: Sect, IV.

page 22, 23.)
EX PEERYME N.F. IV,
- A PLECE of paper marked with a folution

of lead in diftilled. vinegar, was fufpended over
a quantity
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a quantity of the condenfed moifture, while in a
ftate of evaporation; but no change taking
place in the lines marked on' the paper, 1 con-

cluded no fulphur or inflammable matter was
- detached (Sr:c_ Sedt. IV page 30,)

. L
L]

E e E R I M E: N TV,

THE cnndenf od rnmﬁ:ure evaparated to'dry-
nefs, yleld-:d a brownifh faline body, which from
fome experiments ,(fee Se&t. IV. and VI.)
appeared to be chiefly a mmpmmd falt of the
vitriolic acid-and volatile alkali, forming fal
vitriolatum 2 hmmc}mﬂcum this I pmcarpd In
the proportion of abﬂut I3 grain, in two ounces
of the. moifture.

*From what appears to be the cb_rzifen_té 'éf the'
city air, as above rélated, many particulars obvi-
oufly refult, which afford fome inlicht into the
nature and caufe of the different difeafes in the
city from thofé without. ' There is reafcun to
prefume, “that putrld efluvia are noxious ‘to:
animal bodies; they may very often introduce a
ferment into a fubject difpofed to the putrifac-
tive fermentation, and hence have a tendency to
promote ~difeafes which arife from a putrld
diathefis.

" Probably the efftuvia of perfplratmn when

accumulatbd in more confined places, as in goals,’
2.8 hofpitals,
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hofpitals, and large cities, are Liable to a further
degree of putrifaction, and to be converted into
peculiar miafmata, which we very ‘well know
produce difeafes of this kind, as in cafes of goal
fevers.

There appears from Experiment 1. another
material circumftance, which, until very lately,
we were unacquainted with; we find that in all
fermentations, a mephitic air is detached, which
has frequently proved a certain, and fometimes
{udden poifon to animals ; it is therefore reafon.
able to fuppofe, if taken in very largely, without
proving a poifon, that it may produce difeafes
of very dangerous tendency, and particularly of
a putrid kind. The fame mephitic, or fixed
air, arifes from numberlefs and various {ources;
it is exhaled from the earth; it rifes certainly
from all breathing animals, probably from all
burning bodies, and feemingly in a peculiar
manner from the putrifactive fermentation.

Q)

SeEcrT,
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Direttions for colleéting and diftin-
guifbing Foffil Subffances, includ-
ing Earths, Stones, Salts, Inflam-
wmables, Minerals, and Metals.

74 O write particularly upon thefe objetts of
natural hiftory, is not the prefent defign:
a few general inftructions may be fufficient to
dire& a traveller in the choice of fuch fofiil
bodies as he may meet with. ‘Wallerius,
Woodward, Cronftadt, Linnaeus, and Da Cofta,
may fupply a more inquifitive enquirer with the
moft extenfive information.

Many are difcouraged from purfuing this part
of natural hiftory, owing to the great variety of
objets it comprehends, and the numerous pro-
perties by which they are diftinguifhed. But
thefe when attended to, appear much lefs
complicated, and capable of being reduced to a
few fimple heads; fimple in their nature, and
uniform in their compofition; all new combina-
tions producing chiefly a change only in form,
colour, and confiftence.

I. EARTHS
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1. EARTHS and CALCAREOUS
STONES.

A. CLAYS are foft earths; mixed with a’
quantity of water they form a ductle pafte;
when burnt, they become hard and folid.

Thefe are various in their confiftence and
colour, owing to their mixture with other bodies.
Some, containing calcareous fubftances, effervefce
with acids, which they do not when pure; and
their variety in colour is owing to the addition
of iron, or fome inflammable matter, which may
be feparated by wathing and by heat.

a. Pipe-clay is of a foft untuous nature, not
oritty to the teeth. Here may be included the
porcelane clay of ‘which China ware 1s com-
pofed.

b. Boles, Tripoli, Terra Sigillata, Lemnos, and
brick clay, arc all different kmu: of clay, more
or lefs pure, in proportion to the mixture of other
bodies they contain. '

B. Cavrcarzous Bopres effervefce with, and
are diffolved by acids; by burning they are con-
verted 1nto hmr:-:

~a. ‘They appear under many different forms, and

are found in ftrata in the bowels of the earth,

and frequently in large beds, as lime-ftone,
G 3 - marble,
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marble, &&¢. When lime-ftone.is of a brighter
colour, it1s called marble, diftinguifhed by au-
thors into many varieties, {fome of the fineft of
which are met with in Greece, Egypt, and
Italy.

b. Free-ftone is generally calcareous, and cuts in
all direétions, of a concreted granulated ftruc-
ture; found in large beds in the bowels of the
earth, as Portland ftone, &,

C. Spagrs are calcareous bodies, found in mines,
attendant on ores, ¢, when pure, of a glafly
appearance, and often cryftalized into polygonal
figures.

a. Found alfo in the rents or veins of rocky
matter, under a variety of forms, called calca-
reous fpar, having a rhomboidal figure, without
any acute or right angles. In fome wveins this
fpar is found very traniparent, and is then called
Iceland-cryftal. 'When thefe veins are not en-
tirely filled up with {par, there are cryftals found
in them of a cubical, pyramidal, and columnar
form. e ape, '

b. In caverns under ground in a diverfified
form, fometimes refembling icicles, occafioned
by water containing earthy and ftony matters
diftilling down thefe caves, and depofiting the
earth, &Gc. in thefe forms. Incruitations like-
wife are included here: the {tony {ubftances

fufpended
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fufpended by the water being depofited upon '
moffes, roots, and branches of plants.

D.  Gypsa * are firm concretions, eafily fcraped
with a knife, do not effervefce with acids, fall
1nto a white powder in the fire, and concrete again
with water into a mafs, which foon hardens,
called plafter, or ftucco.

a. Sometimes difpofed in little grains, refembling
Epfom falt, or fugar cryftals. When gypla are
of a fine texture, and indurated fo as to bear a
polifh, they are called alabafters.

b. Of a fibrous texture, the fibres running pa-
rallel to one another, called fibraria,

¢. Compofed of thin clear tranfparent plates,
eafily to be fplit, and flexible, by fome called
glacies mariz, and improperly Mufcovy talc.

Q. In the form of cryftals columnar, refembling
nitre ; rhomboidal, &5, called {elenites.

e. Gypfeous powder is alfo found fufpended in
fome fprings, whence the water is ufually faid to
be hard: this is procured by evaporating the
water.  (See Sect. IV. page 32.)

* Gypfeous bodies are not calcareous, though they are
here placed under that head, after moft writers. They are

fMore properly neutrals, being neither vitrifiable nor re-
fractory,

2. YITRIL
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,. VITRIFIABLE BODIES.

THESE ftrike fire with fteel, and fcratch
glafs. They do not effervefce with acids : the
file alfo makes no impreflion on them. By heat
they vitrify, or become glaffy.

‘A. Frinty Bopizs are found plentifully in
ftrata of fand and chalk. The dark colour of
black flints is owing to the inflammable matter
they contain, for on burning they become
white.

a. Stony ftrata of a quartzofe bafis, and the
various  kinds of granites belong to this
head. o |

b. Whin-ftone contains the quartzofe = bafis
mixed with iron. This kind of ftone is now
ufed for paving the ftreets of London. Some-
times it is found in a eryftallized form, as in the
Giant’s Caufeway in Ireland, and at Arthur’s
Seat near Edinburgh,

c. In gravel or pebbles, containing a proportion
of fand, diftinguithed-from the places where
they are found, as the Egyptian, Scotch, &e.
The finer fort of them are known by different
names, as agate, chalcedony, onyx, cats-
eye, &

d. Cornelians,
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d. Cornelians, and Mocha ftones which are di-
verfified in their furfaces like trees and mofles,
are a purer kind of flinty fubftances. The jaf-
per likewife is included amongft the flints.

e. Porphyry, wherein the flinty matter is fo dif-
fufed as to render this fubftance opaque, is
variegated like marble, but does not effervefce
with acids.

B. CurystaLs are bodies of angular or poly-
gonal figures, pellucid, bright, refembling
olafs. : '

a. Found in fiffures of rocky ftrata, and in the
“centre of pebbles. Thefe have a fhort column
confifting of fix fides, terminated with a py-
-ramid. '

b. Cornith diamonds, Briftol ftones, &F¢. are
alfo cryftals, which are more or lefs valuable,
according to their hardnefs, clearnefs, bril-
liancy, &c.

C. Gems are chryftals of wvarious colours,
ufually found in fmall bodies, hard, bright, and
radiant, as the diamond, ruby, fapphire, topaz,
beryl, emerald, garnet, hyacinth, chryfolite, -
amethyft, &¢. Many of thefe are probably to be
found in rocky ftrata, and in the broken fides of
mountains both in England and Scotland, as
well as in other parts of Europe.

3. APYRI,
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2 - NPYRL of REERACTORY
SUBSTANCES.

THESE do not frike with flint, or effer-
vefce with acids ; they are not changed by fire,
nor are they {oluble in water.

A. Tarcs are bodies which cohere flightly toge-
ther, flippery to the touch, and {o foft as to be
eafily fcraped with a knife.

a. 'Theyare feldom found in large ftrata, but are
generally mixed with other bodies, as metallic
ores, black lead, flate, whin-ftone, &c.

'b.  Steatites, or foap-rock, feels like foap or tal-
low, is generally of a light, yellowith, or pale
brown colour.

c. Serpentine {tone differs from the preceding,
in containing a quantity of iron in it, and is
ufually found in ftrata like marble.

B. Micsx, or cLimMERs, have a {caly texture,
the plates moftly running horizontally parallel,
ealily {eparable. They are found of various
‘colours. -

a. Refembling the Mofcovy glafs, or glacie
marie

b. Sometimes found in thick mafies, of a dark,
red, or grey colour, refembling metallic fubftances.

C. AsBESTOS.
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C. Asprstes and amrantHus, are bodies like.
wife unaffeéted by the fire. The former is the
moft flexible, and may be wove with the addition
of hemp or lint into cloth, capable of enduring
the greateft heat; the lint is indeed confumed,
but the afbeftos remains unchanged. -~Formerly
dead bodies were wrapped in this kind of cloth,
when they were thrown upen funeral piles, to
prevent their afhes mixing with the common
afhes.

Amianthus 1s of a fimilar nature, and has the
fame property of refifting the force of the fire,
‘Thefe bodies are of various colours, white, green,
yellow, brown, &. :

I TG s R L S A e

SALT S are fufible or volatile in fire; {cluble

b .
in water, and fapid.

1. The fimple falts are either alkzline or
acid ¥, '

A. ArxavinNesarTsturnthe fyrup of violets, or
an infufion of purple flowers of a green colouy,
and effervefce with acid falts,

* Some of thefe falts are not native produdlions ; but as
an acquaintance with thefe fubfances may prove an intro-
duction to the knowledge of many uieful chiemical fadls, a
mere general account is here given of them.

H a. Foffil
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a. Follil alkali, fn:} called from its being found
in the earth, in 1:1,1'5'3 ftrata, but in a cnmpﬂund
frate. Itisalfo in fea falt, and may be procured
from the athes of fea weeds by burning. This
{alt is the natrum of the ancients.

b. Vegetable alkali, procured chiefly from the
athes of land vegetables, whence are produced
pearl athes, pot athes, &

¢, Volatile alkali is diftinguithed from the other
two by 1ts volatility, as it evaporates by heat
before it becomes fluid. It is procured from
putrid fubftances, particularly animal, and aifo
from fome fubtefrancous fires, the urine of ani-
mals, all horny and bony fubftances, and plenti-
fully from {foot.

B. MineraL acip sarts turn the fyrup of
violets, or an infufion of purple flowers of a red
colour; they effervefce with alkaline falts, and
are o -'11}-* obtained in a Aud ftate.

ai iolic acid, or eil of vitriol, {o called from
mmﬂl or coppe ras, which contains this acd

united with irons is heavier than water, and
'cclc.urli:{s when pure.  With the principle of
inflammability it forms fulphur, from whence
this acid is chiefly procured.

b. Nitrous acid, or aqua fortis, is of an orange
tawney colour. Expofed to the air, it emits
fumes of a fiery colour.

c¢. Muriatic
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c. Muriatic acid, or {pirit of fea falt, 1s a colour-
lefs tranfparent fluidi Expofed to the air, its-
fumes are white.

C. Befides thefe, we may enumerate,

_a. Vinegar, or the acetous acid, which has the
: general properties of acid falts. '

b. ‘Tartaris a dry faline fubftance, neither fufible
nor volatile; fuffers no change from heat under
the boiling point, or 212°. It dees notreadily.
diffolve in water, nor does it affect the fyrup of
violets fo much as the preceding acids.

c. Sedarive falt has the properties of falts in
general, We are in great meafure ignorant of
its origin. It is chiefly procured from borax,
a fubftance that is brought from the Eaft-Indies.
Sedative falt is generally got in a cryitallized
form, refembling fnow, or bruifed {perma
Cerl.

2. CompouxD saLTs, or fuch as confift of an
acid united with an alkaline falt, having the
properties of  falts in general. There are
eighteen of thefe falts, which are enumerated in
the following table.

H 3 ~ Fofiil
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A
Vitriolic | Nitrous | Muiiatic | ... Sedative
- ] 1 B o ll L : -
acid. acid, acid, Vinegar. | Tartar falr,
Foflil Glauber’s| Cubic |Cemmon Rochelle B i
alkali. fale. Rnitie. falt, fal, i
| Vitricl R
itrial- i e ? T nE c
Vegetable! = Digeftive] S CE%RC= brdren. ifed
LSS R ated Nirre. - rated Py
alkali. {alt. tartas.
tartar: ta: tar.
BT A s |
Volatile |V iiolat.} Nitrous | ., am. bV esetable
- | ammoni- |l ammeni- : aiumoni-
£ alkall Sk = moniac. i
.- cabea e Lo

In this table the acids and alkalies point re-
fpectively to the falts which they compofe. Thus
the nitrous compound falts are placed in the
{econd column, under the nitrous acid; and on
the left fide the p*-rticulu.r alkall, with which
each compound falt is mmbm-::d and fo on of
all the others.

Thefe neutral or compound falts may be de-
compofed by the addition of an acid or alkaline
{alt; and their attraCtions are in propor tion'to the
brder fet down in the table: thus if we want to
feparate a volatile alkali‘from an acid, either of
the fixed alkalies will anfwer.. There is no line
drawn between the foflil and vegetable alkalies,
becaufe their powers of mtra&mn are nearly the
fame. The acid falts are likewife placed in the
fame order of attraction; the frft column or
vitriolic acid, fepardtes ‘the fecond or nitrous

acid;

1 ur.ﬁ*\- "':""M;
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acid; and this the third or muriatic acid, and fo
on of all the reft,

HI. INFLAMMABLES.

THESE are not malleable or dudtile; foluble
in oils; and flame,

A. SuvrpuUR is found in all ores, except thofe of
tin, bifimuth, and cobalt,  Itis plentiful in firata
of coal, and is always difcoverable from the finell
it ermits, _ .

A Mineralifed with iron, it is called iron pyrites,
marcalite, or copperas ftone, of pale, orey, and
yellow colours, and ftrikes fire with flint.

b. Mmeralli"ed with copper, the pyrites is of a
i‘parkhng green colour, or of various hues like a
rainbow, and does not ftrike fire. |

€. United with earths, clays, and ftones, fome-
times in regular cr,rﬁalhﬂed figures; orin 1uund
or fquare mafles,

B Brrumens are cither fluid or folid. Liquid
" bitumen iflues out from crevices in mines, and
takes fire by a candle; from this property it is
known to miners by the name of fire- -damp.

€. NaraTna is a bitumipous fluid, found ﬂcan
g on the furface of fome waters, particularly
in Pd;':l‘fi,;:':j from whence it is chiefly procured.

b. PrrroLEUM
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b, PerroneuM isthicker than the former, ouzes
out of the crevices of rocks, whence it receives it3
name. It 1s frequent in Bavaria, Sicily, and
France.

c. Pix judaica, or afphaltum, is of the fame na-
ture, but hard.

&, Amber, and ambergris, are inflammable bo-
dies, fimilar to the foregoing. The former 1s
found . principally in Pruffia. Ambergris is
met with in the greateft quantities in the Eaft
Indies, at Madagalcar, . Mauritius, Borneo, the
Molucca iflands, and on the Egyptian coait. .

e. Jet and foffil coal are nearly alike. The lat-
ter is fufficiently known, * | i

1v. M I'N'ER A L S,

THERE are fourteen metallic bodies at pr»
fent known, gold, filver, copper, 1ron, tin, lead,
quickfilver, platina, antimony, zinc, bifmuth,
arfenic, cobalt, and nickel. The fix latter are
britele, diftinguifhed by the name of femi-
metals. |

A. GoLp when pure is not fonorous, ninctecn
rimes heavier than water, foluble in aqua regia,

buEhut in the nitrous acid.

a, It
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a. It 1s moft frequently found pure, in its me-
tallic ftate, 1in thin plates, folid, cryftallifed, or
in‘a powder, called wath-gold, or gold duft.

b. It is found in quartz, and fometimes in mar-
cafite, and alo mineralifed with iron, quick-
filver, and a mixture of zinc and iron.

The largeit quantities of gold are brought from
the Brazils and the Spamﬁl Wefk Indies. This
metal is found alfo in Hungary, T 1*anfylv.1ma
and in many other parts of l:,umpt. in red, yel-
low, black, or iron-coloured fands. It is met
with likewife in fome rivers, as the Tagus, Gan-
ges, Rhine, Saale, Niger, Danube, &7, called
river, or wafh-gold.

B. Siver, when pure, is eleven times heavier
than water, foluble in the nitrous acid, but not
in aqua regia.

a. It is often found native or pure, generally of
about fixteen carats ftandard.

b. Minera argenti vitrea, or glafs filverore, of a
dark colour like lead ore; is du&ile, and contains
fulphur.

¢. Minera argenti cornea, refembling refin in
colour, and containing arfenic.

. Minera argenti rubra, a brittle red-coloured
ere, containing arfenic and fulphur,

e. Minera argenti alba, combined with arfenic,
and containing more copper than filver, of a

light
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light grey colour, and of a dull fteel-grained
exiure. .
£  United with arfenié and regulus of cobalty
of different colours, brown and dark blue.

g Mixed with lead ore, fometimes in a white
cryftallifed form.

Silver is found in all countries, but moft plen®

tifully in' America, particularly in Peru and
Potofi.

C. Correr, when pure, is neat nine times hea-
vier than water, the moft fonorous of all metals;
Qdiffolves in all the acids.  The leaft quantity of
this metal in folution; turns blue by the addition
of volatile alkali. The vitriol of copper 1s of a
deep blue colour, called blue, or Roman vitriol.

a. Copper is found native in a folid or granulated
ftate, but more frequently in the ftate of orey

of which there are various kinds, which may be
included under the-following heads:

b. . Confitting of the pure calx of the metal,
{fometimes with a little iron, which campr&he}lds
the minera cupri vitrea, and the minera cupri
viridis, of a green or blue celour.

c. Combined with arfenic or fulphur, This is
fofter, and more common than the former. It
appears of a red, brown, dulky, or grey colour,
Sometimes blenfed with quartz, flinty ftone,
¢3¢, Thefe (b and ¢) are rich ores of this

metal,
d. Coentaining
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d. Containing mare iron than copper, yet fuffi-

cient of the latter to be wrought for it. This
kind, called copper pyrites, is generally of a yel-
fow colour refembling marcafite, or fulphur
pyrites,.but is of a r1c11er yellow than the iron or
fulphur pyrites. It is alfo fofter, and does not
ftrike fire with flint like the iron pyrites. When
broke, it fhews the rainbow colours. '
Copper ores are found in moit countries, par-
ticularly in Sweden, Hungary, and Tranfylvama,

Japan alfo affords a fine fort of copper:

D. Irow is about eight times heavier than water,

a.

is attracted by one of its ores called the load-
frone. Its folution is turned of a black or dark
purple colour; by galls and vegetable aftringents.
The vitriol of this metal is green, called green
Vitriol, or copperas: (See Sedt. IV. page 34.)
Iron is fometines, though very rarely, found
in its pure ftate; The ore of the metal is found
all over the world, moft generally of a dufky
biown colour. The purer ores are generally
pale and yellowith, with white {parkling ap-
pearances. ’

b. In moft clays and ochres, and may be k-

€.

trafted from the afhes of moft animal and vege-

table fubftances, and collected by the magnet.
Indurated amongft fome foflils, in the ftate of

ruddle, blood-ftone, €¢. of blue, réd, and brown

colours. mery' 1s alfo an ore of this metal;
i but
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but one of the moft remarkable of its oresis the
Toad-ftone. : .

d. Iron is found in countries abounding with
coal, called iron ftone, in which ftate it is of a
light brown colour, and on calcination becomes
of a deep purple colour.

e. 'The ores of fome other metals contain irons
the copper ores ufually contain more iron than

(:GPPEI' F

E. Tiw is a filver-coloured metal, feverr times
heavier than water, does not vitrify like lead,
is malleable and unfonorous.

a. Cryftallifed tin ore, or grain tin, found in
cryftalline maffes, commonly of a polifhed fur-
face, of a blackith brown colour.

b. Cryftalline concretions, refembling the fore-
going, but of a hghter colour, and more
anéuous on the furface; fometimes in a cubic
form. _ S

¢. Tin-ftone, intermixed with a farge proportion
of ftony and other mineral matters.

d. Mineralifed with iron; and alfo with fulphur
and iron, called black-lead.

_ Tin is found in England, Bohemia, Saxony,
and in Malacca in the Eaft Indies.

F. Lzeap is above eleven times heavier than
water, unfonorous, malleable, and very fufible.
It gives a fweet tafte in {olution.

a. Galena
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a.  Galena plumbi, or potter’s lead ore, is a rich
ore of lead, compofed of flat planes, with cubic
angles. '

b. Steel-grained ore, is alfo a rich lead ore, con-
taining filver.

¢. Anumoniated lead ore, containing antimony,
and having irregular ftriz, or radiated lines, like
that femi-metal. v ki

d. Leadis often found mixed amongft calcareous
earth; and likewife in fome veins in the earth
where cavities are formed, in white or yellow
cryftals,

G. - QuicksILVER, OFr MERCURY, is a fluid me-
tallic fubftance, fourteen times heavier than
water, eafily divifible, and evaporates in a heat
below ignition, or before it becomes red hot,

a. Sometimes it is found in a pure ftate, called
virgin mercury, but this happens very rarely. -
b, It is chiefly procured in an ore united with
fulphur, called cinnabar, of a red colour, and
brittle, : |
¢. Combined with fulphur and copper, of adatk

grey colour, and brittle glafly texture.
Cinnabar is found in Hungary, Tranfylvania,
Carinthia, Bohemia, the Palatinate, France,
Spain, Sweden, and probably in the Eaft Indjes
and Japan, '

g H, Prarmva,



[ 6o ]

H. PraTiNa, PLATA .SILVER, O PLATINA DR
pinTo, introduced into England in the year
1749. Is cighteen times heavier than® water,
‘dificult of fufion, and hardens moft metals on
mixture, refembles filver in colour. This metal .
z@r faid to be found in the gold mines of the
Spanifh Weft Indies. [Vide Lewis’s Philofopht-
cal Commerce of Arts.] '

1.  ANTIMONY IS the metallic mineral, and the
metal feparated is ‘called regulus of antimony,
which is a femi-metal of a filver colour, confift-
ing of brittle thining planes.

a. Wative, pure, of regulus of antimony.

b. Mineralifed with fulphur, arfenic, and moft

" metals, generally of a radiated, cryftallifed, or
fteel-grained texture ; filver-coloured, red,

" brown, or dufky. 3 : '

"1t is found in Bobemia, Saxony, Tranfylva-

" pia, Hungary, France, and other parts of

Europe.

‘w  ZiNc, or SPELTRE, is 2 white femi-metal,
“aclining a lictle to blueifh, feven times heavier

* than water, bears the firoke of the hammer longer

~ ;han any other femi-metal; foon evaporates by
heat. United with copper, it forms prince’s
metal, pinchbeck, and brafs. The vitriot of this
metal is white, called white copperas, Or white
¥itriol.
| a. Indurated
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a. Indurated in a cryftallifed folid form of a
greyifh colour. It is alfo frequently found half
indurated with a martial ochre, called lapis cala-
minaris, of brown, yellow, and red colours.

b. Mineralifed of various colours, as mock-lead,
black-jack, or mock-ore, &. Sometimes it is
met with in a {caly texture.

Zinc is found at Goflar in Germany, and at
Holywell, and other places in England. Itisalfo
brought from the Eaft Indies, in a pure {tate,
called tutenague,

I.. BisMuTH, Or TIN-GLASS, is a femi-metal,
of a white yellowifh colour, and laminated
texture; above feven times heavier than water,
-and very fufible.

a. It is found plentifully in Saxony, and in lefs
quantities in England, but it is fcattered in arfe-
nical ores very generally.

M. Agrsexic, wherever it is found, may be
known by evaporation over the fire, as it gives
forth a ftrong garlick fmell, very noxious in a
large quantity. (See Sect. IV. page 35.)

a, Sometimes found pure, loofe, or indurated,

~ of a pale or grey colour.

b, Mineralifed with fulphur, called yellow, or
red orpiment. Sometimes it is united with
filver, copper, or antimony. The richeft filver
ores abound with this femi-metal, '

Arﬁ:ﬁic
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Arfenic is found principally in the Bohemian
and Saxon mines; but the richeft native orpi-
ment is brought from Turkey and Natolia.

N. Cosavt is a femi-metal of a whitith grey
colour, fine grained texture, hard and brittle,
about {ix times heavier than water; {oluble in
aqua regia, the vitriolic and nitrous acids, and
the folution becomes red, After the diflipation
of the arfenic from cobalt, and by calcination,
the blue glafs called fmalt is procured,

a, Cobalt is found united with earths, arfenic,
iron, and other metals of wvarious colours,
black, grey, violet, blue, or afh-coloured,
Sometimes it looks like melted {coria, or glafs
of a blueith grey colour, called flag cobalt,
Sometimes cryftallifed in cubical figures; fre-
quently it 1s found in a loofe friable ochre.

It is found moft plentifully in Saxony, par-
ticularly in the diftrit of Mifnia; but it is
alfo met with in many other parts of Eu-
rope.

O. Nicker 1s a femi-metal, which was firft
. difcovered -about the middle of the prefent
century *; 1s about 81 times heavier than water,

® This metal was difcovered by Cronftedt. See the
Royal Academy of Sciences at Stockholm, for the years 1751
and 1754. '

‘of
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of a coppery colour. It is found united witl
iron, arfenic, fulphur, and particularly with
cobalt and bifmuth. -Its folution in the nitrous
and muriatic acids 1s green. The vitriolic acid
has little or no effect upon it.

In the preceding obfervations on foffils,
effervefcence with acids, and ftriking fire with
flint, have been often mentioned: it would be
neceflary, therefore, for a traveller in fearch of
foffil fubftances, to have with him a bottle of
aqua fortis, or the nitrous acid, and a fteel, to
difcover thereby on the fpot certain properties
of fuch bodies as may be colleCted. A hammer
alfo may be neceflary to break ftones; &¢. that
are too bulky to bring away.

A blow-pipe is likewife an ufeful article, by
blowing long and forcibly through fuch an in-
{trument, upon the flame of a candle, by which
the point of the flame may be directed againt the
body to be examined, it will frequently difcover,
whether it is a calcareous, vitrifiable, or refrac-
tory fubftance; and for greater precifion, expe-
riments for the {fame end may be afterwards made
at the fire-fide, on a charcoal fire, &,

The collettor thould alfo attend toas many of
the following particulars as poffible.

1. When any article is colleted, mark it by 2
number, or fome fign of diftin¢tion, referring to
a cata-
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2 catalogue, with all the particulars that may be
known relative to 1t; as,

2. Where it was found.

2. Inwhat quantity, whether fcarce or abun-
dant.

4. If on the furface of the éarth, or at what

depth: | ,
5. In what pofition, whether horizontal, per-
pendiculary &e. And with what other foffil
bodies it was found, as clay, ftone, flate;
mineral, &e.

6. Whether in ftrata, or in loofe nodules.

5. The depth and thicknefs of the ftrata, how
they incline, or to what points of the compals
they tend; or if level or horizontal; whether
they have perpendicular or horizontal fiffures,
and what foffil bodies are contained in thefe
fiffures. s
8. All high mountains and hills, cfpeciqliy
their fides, are to be fearched; the fhores alfo of
the fea, with their banks, and the cliffs adjacent,
and the falls of cafcades, rivers, and great
gullies. :

9. The fituation of mines, pits, and quarrics,
whether in a valley or hill; and the difpofition
of the ftrata, whether horizontal, inclining, £
their thicknefs, and the depth they lie, and what
other foffils are imbedded either in the {trata,
or in the neighbouring caverns, fffures, part-
ings, &
| 10. The
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B i VII.

Direétions for M)hg:g af IMPRESSIONS
or CASTS fmm’ MEepaLs and
. Coins. - |

HIEFLY owing to the coft required for
purchafing a cabinet of medals, 1t has
happened that the ftudy of them has hitherto
been confined, comparatively, to a few indivi-
duals. Another principal impediment to the
cultivation of+an acquaintance with them, has
arifen from the difficulty of underftanding the
inferiptions, for want of a fufficient knowledge
of languages; on which account in particular,
this ftudy has been condemned by the illiterate
as barren and ufelefs; but fuch as are acquainted
with the advantages which have already refulted
from thofe nummi memoriales, cannot hefitate a
moment to affift a promotion of a more general
purfuit of the fubject *.

* "Though the ftady of medals does not, properly belong
to natural hiftory, this fhort account of taking impre{~
fions from . them, may prove acceptable to fome tra-
vellers.

While
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While Coloflian ftatues, and the hardeft
marbles, with their deepeft infcriptions, are de-
ftroyed by accidents, or by time, and paintings
finifhed with the higheft colours quickly fade,
a medal fhall furvive innumerable accidents,
and difclofe hiftorical fa&ts a thoufand years
after ftatues are crumb@ away; and when no-

thing but the names of @ Apelles, or a Praxi-
teles remain. Does not a fingle medal, of
which we are in pofleffion, give us greater light
into hiftory, than the once famous libraries of
Alexandria and Pergamus, which are now no
more? From thefe, and many other confidera-
tions, I would willingly contribute my endea-
vours to render this ftudy more general, and
confequently more ufeful. I have tried a variety
of methods to enable a young medalift to collect
a cabinet, which may initiate him into the
knowledge of medals and coins at a trifling
expence. : ..

The method of taking off plafier of Paris
and {ulphur impreffions, is known to every body :
the firft is too foft to preferve them from injury,
and the brittlenefs of fulphur is a greater
objection.

I found by forming a coat or layer of thin
metal over the plafter of Paris, it would be a
confiderable defence. Tin is the cheapeft and
moft convenient metal for the purpofe, as it is
fufficiently flexible, and at the fame time very

K2 much
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much refembles filver. The tin-foil T have
tried, is of the fame kind with that ufed for fil-
vering 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 2
{kewer, or 2 pin, till it has received perfecly the
- impreffion of the medglg the tin-foil fhould now
be pared off round t ge of the medal, till it
is brought to the fame circumference: the medal
muft then be reverfed, and the tin-foil will drop
off into 2 chip box or mould ready to reccive it,
the concave fide of the foil, or that which is laid
on the face of the medal, being uppermoft; upon
this pour plafter of Paris madein the ufual'man-
ner, and when dry, the figure may be taken out
of the box or mould, with the tin-foil fticking

on the plafter, the convex-fide being now upper-

moft again, in which pofition it is to be kept in
the cabinet, after it becomes dry. To have an
impreffion very perfect, the thinneft tin-foil
thould be made ufe of *.

The imprefiions taken in the foregoing man-
ner almoft equal filver medals in beauty, and are
very durable: if the box or mould + be rather

¢ This method does not in the leaflt injure any medal or
coin. : . -

+ Chip boxes, ufed by apothecaries, anfwer this purpofe,
and may beeafily procured. A {lip of paper wrapped round

any circular body with a flat furface, is equally conve-
nient. '
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