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: . PREFACE

TO THE LATEST LONDON EDITION.

As the object of all study, and the
end of all wisdom, is practical utility,
80 a collection of the most approved Re-
ceipts, in all the arts of Domestic and
Social Life, may be considered as a
volume containing nea:K the whole of
the wisdom of man, worthy of preserva-
tion. In truth, the present volume has
been compiled under the feeling, that if
all other books of Science in the world
were destroyed, this single volume would
be found to embody the results of the
useful experience, observations, ‘and
discoveries of mankind during the past
ages of the world.

Theoretical reasonings and historical
details have, of course, been avoided,
and the object of the compiler has been
to economise his space, and+come at
once to the point. Whatever men do,
or desire to (Y:, with the materials with
which nature has supplied them, and
with the powers whicgn they possess, is
bere plainly taught and succinctly pre-
served; whether it regard complicated
manufactures, means of curing diseases,
simple processes of various kinds, or the
economy, happiness, and preservation of

€.

The best authorities have been re-
sorted to, and innumerable volumes con-
:nrlted, anduwhereurler d}ﬂ'erefpt processes

apparen value, for attaini
the same el{d,eqhave been found, thg
bave been introduced.

Among the works consulted have been,

The Monthly Mn"uino. 56 vols.

The Repertory of Arts and Sciences, 60 vols.

The London Journal of Arts and Sciences.

The Transactions of the Society of Arts, 30 vols.

The Magazine of Trade and Manufactures, 6
vols.

The Gazette of Health, 9 vols,
The 8Scries of the Horticultural Society, 5 vols.

.

The Series of the Agricultural Society, 30 vols

The Farmer’s Magazine, 16 vols.

Young’s Farmer’s Calendar.

Louvon on Gardening, 1 vol.

JenninGs's Domestic Cyclopzdia, 2 vols.

Tinrey on Varnishing.

RicuarDsoN on the Metallic Arts.

Tuomas’s Practice of Physic.

Coorer’s Dictionary of Surgzery.

TrorNTON's British Herbal,

WaLLer’s Ditto.

Imison’s School of Arts,

Handmaid to the Arts.

Suitn’s Laboratory of the Arts.

HamiLton on Drawing.

The Eprror’s Thousand Experiments in Ma
nufactures and Chemistry.

Davy’s Agricultural Chemistry.

Hewnry’s Elements of Chemietry.

CaartaL’s Chemistry applied to the Arts.

Grecory’s Cyclopedia.

The English and other Cyclopedias.

Besides innumerable treatises on spe-
cial subjects, minor journals, and a great
variety of manuscript communications
from friends and connexions of the edi- *
tor and publisher.

A general, rather than a scientific,
arrangement has been adopted, because
the object of the work is popular anl
universal, and, though likely to be use-
ful to men of science, it is more espe-
cially addressed to the public at large.
In like manner, as far as possible, tech-
nical and scientific language has been
ayoided, and popular names and simple

escriptions have been preferred.

Every care has been taken in the print.
ing to avoid errors in quantitios, as well
as to select the best receipts of each
kind; but notices of errors, omissions.
or experimental improvements, will be
thankfully received by the putisher, for
the use of future editions.

The Index will render it easy to refer
to every article of importanco.



PREFACE

'{'0 THE FOURTH AMERICAN EDITION.

Ix fulfilling the duty of preparing for
the press a new and enlarged edition of
the valuable work of Mackenzie, the
Kditor has steadily borne in mind its
evident aim at general practical utility;
and consequently he has submitted both
alterations and additions to its rules.
While the former will be found but
few,—a circumstance arising from the
nature of the book; the latter are both
numerous a.. important,—amounting
to about fifty pages, exclusive of those
contained iu tll:e%ﬁscellaneous Depart-
ment and ti.e Appendix.

The Me.: cal part has been condensed,
simplified, and adapted to the climate
and diseases of the United States. A
short, but complete manual of ¢ Direc-
tions for rearing the Silk Worm, and the
Culture of the White Mulberry Tree,”
together with an extensive article on the
Diseases of the-Horse, may be noticed
as among the important additions. The
Culinary art has not been neglected—
the numerous original receipts from
the best modern authorities of the
¢¢Kitchen,” for preparing various deli-
cacies of the animal and vegetable king-
dom, including Pastry, Puddings, &c.
will no doubt prove acceptabic to Ame-
rican housekeepers. The man of family,
the Sportsman, the Artist, the Mechanic,
and the Farmer have all been remem-
bered. And an unusually large and
correct Index gives every facility of re-
ference that could be wished.

The attention of the Reader is called
to the ¢¢ Miscellaneous Receipts.” In
this portion, which is very copious, nu-
merous receipts have been placed, which
could not with propriety be elsewhere

Jarranged. It has also been made the
receptacle of much valuable matter ob-
tained from several kind female friends
and the fruit of researches into many
curious and rare books; and which was
repared at too late a period for insertion
in the approprnate departments. Tre
Aprendix of ¢t Instructions in the Art.
of Carving,” with its numerous wood
cuts, will, it is hoped, prove acceptable
and useful to our country readers, for
whose accommodation this work was

ori?'}t'lallg designed.

‘The Editor more especially notices
the following works, as sources from
which he has derived counsiderable as-
sistance: The Franklin Journal; Wil.
lich’s Domestic Encyclopedia, by Pro-
fessor Cooper; a Tract published by the
Pennsylvania Society for the Rearing
of Silk Worms, &c.; and the curious
work of Colonel Hanger, of sporting
memory.

In conclusion, the publishers beg leave
to state, that neither time nor expense
has been considered in endeavouring to
render this edition cheaper and better
than any other which has been published,
and at the same time worthy of the pa-
tronage which is solicited for it. They
have availed themselves of the services
of a gentleman as Editor, who has been
for a considerable time engaged in the
preparatory researches. The type, though
small, is very legible and distinct; and
in the selection of the paper, whilst re-

rd has been had to the colour, it has

n deemed of main importance that it
should be sufficiently durable to resist the_
frequent usage into which a work of this

description must necessarily be called.
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METALLURGY.

ASSAYING OF METALLIC ORES.

el:;: meh{li:immvorkednpmin&e
way, it necessary to inquire wi
sort of metal, and what portion of it, is to be found
in & determinate quantity of the ore; to discover
whether it will be worth while to extract it largely,
snd in what manner the process is to be conducted,
80 as to answer that The knowledge re-
quisite for this is called the art of assayiug.
JAssay of ores in the dry way.

The assaying of ores may be performed either
b the dry or moist way; the first is the most an-
cieut, and, in many respects, the most advanta-
geous, sud quently still conti to be mostly

are made either in crucibles with the
the bellows, or in tests under a muffle.

olant

A y weights. .

The assay weights are always imaginary, some-
times an ounce represents a hundred '“esgton the
large scale, and is subdivided into the same num-
ber of parts, as that hundred weight is in the ts
00 that the contents of the ore, obtaiszed by the as-
say, shall sccurately determine by such relative

on the quantity to be ex from an
mudtbeagonn mgeetzd 7
Roasting the ore

In the lotting of the ores, care should be taken
¢o have small jons from different imens,
which should be pulverized, and well mixed in an
troa or brass mortar. The quantity of the
are is now taken, and if it contain either sulphur
or arsenig, it is put into a crucible or test, and ex-
posed to a moderate degree of heat, till no vapour
arises from it; to assist this volatilization, some
add a small quantity of powdered charcoal.

‘Toa assist the fusion of the ores, and to convert
extr matters ted with them into
scona, assayers use different kinds of fluxes. The
mont usual and efficacious materials for the com-
position of these are, borax, tartar, nitre, sal am-
monias, common salt, fluor-spar, charcoal
powder, piteh, lime, &o. in diﬂ’erentpm—

postiona,
A th.e whole process of vl:licl; weu‘:re lpeuki:;i
‘e merely an experiment, made for rpose
-«nsiy' vhf:is the mmofthc‘::eulcon-
tained in ore, and the rtion the former
beare 10 the latter; the little additional expense in-
aarred by employing animal instead of ve,

charcoal is not to be particularly, when
the inereased fusibility of he ote, oo:-ioneJ there-

is considered. For mode of preparing it
o chareoal, dentifrice.

Crude or whte flux.

‘This consists of 1 part of nitre, and € of tartar,
well mixed together.

Black fluz.

The above crude flux detonates by means cf
kindled charcoal, and if the detonation be effected
in a mortar slightly covered, the smoke that riscs
unites with the alkalized nitre and the tartar, and
renders it black.

Cornish reducing flux.

Mix well together 10 ounces of tartar, S ounces

and 6 drachms of nitre, and 3 ounces and 1 drachm

of borax. Cornuth refining
orrush refining flux.

Deflagrate, and afterwards pulverize, £ parts of
nitre, and 1 part of tartar.

The above fluxes answer the purpose very wel,
provided the ores be deprived of all their sulphur;
or, if they contain much earthy matters, becanse,
in the latter case, they unite with then, and con-
vert them into a thin glass: but if any quantity of
sulphur remain, these fluxes unite with it, and
form a liver of sulphur, which has the power of
destroying a portion of aHl the metals; consequeut-
ly, the assay under such circumstances must be
very inaccuraté. The principal difficulty in assay-
ing appears to be in the appropriativn of the pro-
per fluxes to each particular ore, and it likewise
ap that such a discriwinating knowledge can
only be acquired from an extensive practice, or
from a knowledge of the chemical affinities and
actions of different bodies mn cach other.

In assaying, we are ut Nberty to use the most
expensive materials to effect our purpose, hence
th.e use of different saline fluxes, but in the work-
‘ng at large, such expensive means cannot be ap-
plied; as by such proccsses the inferior mnetuls
would be too much enh d in value, iall
in working very poorores. In conscquence of which,
in smelting works, where the object is the produc-
tion of metals in the great way, cheaper additious
are used; such as lime-stone, feldt-spar, fluorsj v,
&mﬂz, sand, slate, and slags. These are to be

osen according to the different views of the ope-
rator, and the nature of the ores. Thus iron ores,
on aceount of the argillaceous earth they contain,

uire caleareous additions, and the copper orvs,
ra alags or vitrescent stones, than culcareous

Humid assay of metallic ores.

The mode of assaying ores for their particular
metals by the dry way, s deficient 5o far as relates
to pointiog out different substances connectud
viﬁ them, because they arc always destroyed Ly
Kroeeu for obtaining the assay metal. The a~

y the moist way is more correct, bcoause Ui

the
ny
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different substances can be accurately ascertained.
The late celcbrated Bergmann first communicated
chis method. It depends upon a knowledge of the
clhiemical affinities of different bodies for eaglt others
und must be varied according to the nature of the
ore; it is very extensive io its application, and re-
quires great patience and address in its execution.
T'o describe the treatment of each variety of me-
tallic ores would take up too much of our roog;
but to give a géncral idea, we shall desoribe the
procedure, both in the dry and the humid way, on
one species of all the different ores.
To assay iron ores.
rhe ore must be roasted till the vay

to arise. ‘T'ake @ assay quintalsof it, and triturate
them with one of fluor-spar, § of a quintal of pow-
dered charcoal, and 4 quintals of decrepitated sea

sult; this mixture is to be put iuto a zrucible, lined"

on the inside with clay and powdered claicoal; a
cover must te luted upon the crucible, and the
crucible itsclf exposed (o a violent fire for an hour,
and when it is cool, broken. When, if the opera-
tion has been well condueted, the ivon will be found
at the bottora of the crucible; to which must be
udded those metallic particles, which may adhere
to the scoria.  The metallic particles so adherin,
may be separated, by pulverizing it in paper, an
then attracting them with a magnet.

Another mode.—If the ore should be in a calci-
form state, mixed with earths, the roasting of it
previous to assaying, if not detrimental, is at least
superfluous; if t{w earths should be of the argilla-
ceous and siliceous kind, to half a quintal of them,
add of dry quick lime and Huor-spar of each 1 quin-
tal and 4, reduced to powder, and mix them with
4 of a quintal of powdered charcoal, covering the
whole with one nunce of decrepitated common salt;
and exrose the lated crucible to a strong forge fire
for an hour and a quarter, then let it gradually cool,
and let the regulus be struck off and weighed.

Jruother.—ﬂl!he ore ocontain calcareous earth,
there will be no occasion to add quek limeg the
proportion of the mgredients may be as follows:—
viz. 1 assay quintal of the ore; 1 of decrepitated
sca-salt; 4 of powdered charcoal; and 1 of fluor-
“per, and the process conducted as above.

‘There is a great difference in the reguli of iron;
vhen the cola regulus is struck with a haramer and
breaks, the iron 1s called cold short: if it break on
bLeing struck red-hot, itis called red short: but if
1t resist the hammer, both in its cold and ignited
aate, it is good iron.

Humid assay of sron ore.

To assay the calciform ores, which do not con-
tain much carthy or stony matter, they must be re-
duced to a fine powder, and dissolved in the marine
acid, and precipitated by the Prussian alkali. A
determinate quantity of the Prussian alkali must
be tried previously, to ascertain the portion of iron
which 1t will Yrecipiute, and the estimate made
uccordingly. If the iron contains any considerable
Kgnion of Zino or mangancse, the precipitate raust

calcined to redness, and the calx treated with
dephlogisticated nitrous acid, which will then take
up only the calx of zinc; when this is separated,
the calx should ssnin be treated either with nitrous
acid, with the addition of sugar, or with the acetous
acid, which will dissolve the manganese, if any;
the remaining calx of iron may then be dissolved
by the marine acid, and precipitated by the mine-
ral alkali; or it may be her caleined, and then
weighed.

Zinc ores.

"U'ake the assay weight of roasted ore, and mix
1t well with 1-8th part of charcoal dust, put it into
a strong luted earthen retort, to which must be
Sted a receiver; place the retort in a furnace, and

raise the fire, and contince it in a violent heat for
two hours, suffer it then to cool gradually, and the
zine will be found adhering to the neck of the ive
tort in its metallio form.

In the humid way.

Dijstil vitriolic acid over calamine to dryness; the
residuum must be lixiviated in hot water; wha! n~
mains undissolved is siliceous earth; to the solne
tion add caustic volatile alkali, which precipitates
the iron and argil, but keeps the zinc in solution,
“Fhe precipitate must be redissolved in vitrivlio
acid, and the iron and argil separated.

Tin ores.

Mix a quintal of tin ore, previously washed, pul-
verized, and r d, till noarsenical vap arises,
witli half a quintal of calcined borax, and the same
quantity of pulverized pitch: these are to be putin
a erucible moistened with charcoal-dust and water,
and the crucible placed in an air-furnace. After
the pitch is burnt, give a violent heat for a § of an
hour, and on withdrawing the crucible, the regulus
will be found at the bottom. Ifthe ore be not well
washed from earthy matters, a larger quantity of
borax will be requisite, with some powdered glassy
and if the ore contain iron, some alkaline salt way

be added.
In the humid way.

Theassay of tin ores in the liquid way was looked
upon as impracticable, till Bergmann devised the
following .acthod, which is generally successful.
Let the tin ore be well scparated from its stony
matrix, by well washing, and then reduced to the
most subtle powder; digest it in concentrated oil
of vitriol, in a strong heat for several hours, then,
when cooled, add a small portion of conceutrated
marine acid, and suffer it to stand for an hour or
two; then add water, and when the solution is clear,
pour it off, and precipitate it by fixed alkali—131
grains of this precipitate, well washed and dricde .
are equivalent to 100 of tin inits reguline state, i
the precipitate consist of pure tin; but if it contair
copper or iron, it must be calcined in a red heat
for an hour, and then digested in nitrous acid,
which will take up the copper; and afterwards In
marine acid, which will separate the iron.

lead ores.

As most of the lead ores contain either sul_[.htu
or arsenic, they require to be well roasted, Take
a quintal of roasted ore, with the same quantity of
calcined horax, 4 a giutal of fine powdered glans,
a § of a quintal of pitch, and as much clean iror
filings. Line the crucible with wetted charcoa
dust, and put the mixture into the crucible, and
place it before the bellows of a forge-fire. When
it is red hot, raise the fire for 15 or 20 minutvs,
then withdraw the crucible, and break it when

cold.
In the humid way.

Dissolve the ore by boiliug it in dilute nitrous
acid: the sulphur, insuluble stony parts, and calx.
of iron will remain. T'heiron may be separated by
digestion in the marine acid, and the sulphur by
digestion in caustic fixed alkali. “‘T'he nitrous solue
tion coutains the lead and silver, which should be
preocipituted by the mincral fixed alkali, and the
precipitate well washed in_cold water, dried, and
weighed. Digest it in caustic volatile alkali, which
will take up the calx of silver; the residuum, bein
aguin dried and weighed, gives the proportion o
the calx of Lead, 132 grains of which are eqnal tq
100 of lead in its metallic state. “I'he difterence
of weight of the precipitate before and after the
applicution of the volatile alkali, gives the quan-
tity of silver, 129 grains of which are equal to 100
of silver in its mctallio stute.

Copper ores.
Take an exact troy ounce of the ore, previously
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zed, and ealeine it well: stir it all the time
with an iron rod, without removing it from the
erucible; after the caleination add an equal quan-
tity of borax, half the quantity of fusible glass, one-
foarth the quantity of pitch, and a little charcoal
dnstg rub the im:.r ] .zf the ‘;R:ib;é with a
paste eomposed of charcoal-dust, a little fine pow-
dered clsy, and water.  Cover the mass with zgm-
mon seit, and put a lid upou the crucible, which is
to be in a furnace: the fire is to be raised
gradually, till it burns briskly, and the erucible
eontinued in it for half an hour, stirring the metal
frequently with an iron rod, and when the scoria
which adheres to the rod appears clear, then the
erucible must be taken out, and suffered to coolg
after which it must be broken, and the regulus
separated wod weighed; this is onlled black copper,
to refine which, equal s of coramon salt and
vitre are to be well mixed together. The black
copper is brought into fusion, and a tea-spoonful of
the Bux is thrown upon it, which is repeated three
or four times, when the metul is poured into an
ingot mould, and the button is found to be fine

copper.
In the kumid way.

Make a solution of vitreous copper ore, in 5
Gimes its weight of goncentrated vitriolic acid, and
boil it to dryness; add as much water as will dis-
solve the vitrios thus formed; to this solution add
8 elean bar of iron, which will precipitate the whole
of the copper in its metallic form.  If the solution
be eontaminated with iron, the copper must be re-
dissolved in the same manner, and precipitated
egain. The sulphur may be separuted by filtration.

Copper, precipitated from its solutions by any

whatever, is always in the state of a fine
loose powder. A solid malleable mass of it how-
ever may be oitsined in the humid way, by ex-
posing soluticns of the sulphate, obtained from the
ealcinstion of copper with qnlthur, to the air, in
tubs.  Afier a certain period, buttons of the pure
metal, eguel in specific gravity totused copper, will
be found deposited on the sides of the vessel.

Busmuth ores.

If the ore be mineralized by sulphur, or sulpbur
ond iron, & previous romting will be necessary.
The strong ores require no roasting, but only to
redoced to 8 fine powder. Take the assuy weight
and mix it with balf the quantity of calcined borax,
and the same of pouuded glass; line the crucible
with charcoal; melt it as quickly as possible; and
wheo well done, take out the crucible, and let it
ool gradually. The regulus will be found at the
bottom.

In the humid way.
Bismath is easily soluble in nitrousacid or aqua
ia. 1ts solution s colourless, and is precipituble
oy the addition of pure waters 118 grains of the
jrecipitate from nitrous acid, well wushed and
dried, are equal to 100 of bismuth ia its metallic
form.

Ansimonial ores.

Take a crucible, Lorea ber of small
ooles ia tiie bottom, and place it in another cruci-
ble 8 size smaller, lating them weli ther; then
put the proper quantity of ore in amall lumps into
the upper crucivle, and lute thereon u cover; pluce
these vesscls on a hearth, and surround themn with
®oace sbout six inches distant from them; the in-
urmediste space must be flled with ashes, so that
the andermont crucible may be covered with them;
but upon the upper, charcoal must be laid, and the
wnole made red hot by the assisance of hand bel-
lows  The antimony bein‘i of easy fusion is
srparsted, and runs through the Lolcs of the upper
reasel into the inferior one, where itis collected.

Hiomid ussay of areeniated antimmy.

“hssolve the ore in agun regia, both the regulus

and arsenic remain in the solution, the sulphur is
sep.rated by filtration. If the solution be boilea
with twice its weight of strong nitrous acid, the
regulus of antimony will be precipitated, and the
arsenic converted into an acid, which may be ob-
tained by evaporution to dryness.

JManganese ores.

The regulus is obtained hy mixing the calx or
ore of manganese with pitch, making it into a bal
and putting it into a crueible, lined with powde!
charcoal, 1-10th of an inch on the sides, and $ of
an inch at bottom, then filling the empty space
with charcoal dust, covering the crucible with an-
other inverted and luted on, and exposing it to the
strongest heat of a forge for an hour or more.

In the humid way.

The ores should be first well roaste. to dephlo-
gisticate the calx of manganese and iron, if any,
and then treated with nitrous acid to dissolve the
earths. The residuum should now be treated with
nitrous acid and sugar, by which means a colour-
less solution of manganese will be obtained, and
likewise of the iron, if any. Precipitate with the
Prussian alkali, and digest the precipitate in pure
water; the prussiate of madganese wHl be dissolved,
whilst the prussiate of iron will remain undissolved.

Arsenical ores.

This assay is made by sublimation in close ves-
sels. Beat the ore into smull pieces, and put thern
into a matrass, which place in a sand pot, with a
proper degree of heat: the arsenic sublimes in this
operation, and adheres to the upper part of the
vessel; when it must be carefully collected with a
view to ascertain its weight. Sometimes a single
aublimation will not be sufficient, for the arscnie
in moa,:{ cases will melt with the ore, and prevent
its t volatilizetion; in which case, it is better
to perform the first sublimation with a moderats
heat, alfd afterwards bruise the remainder again,
and expose it to a stronger heat.

In the humid way.

Digest the ore in marine acid, adding the nitrous
by degreesto help the solution. The sulphur will
be found on the filter; the arsenic will remain in
the solution, and may be precipitated in its metal-
lic form by zinc, adding spirit of wine to the solu-

tion.
Nickel ore.

The ores must be well roasted to expel the sul-
phur and arsenic; the ner the calx proves du-
ring this torrefaction, the more it abounds in the
nickel; but the redder it is, the more iron it con-
tains. The proper quaotity of this roasted ore is
fused in an open crucible, with twice or thrice its
weight of black flux, and the whole covered with
common salt. By exposing the cructble to the
strongest heat of a forge fire, and making the tusion
complete, a regulus will be produced. "This re;
lus is not , but contains a portion of arsent
cobalt, and iron. Of the first it may be deprive
by & fresh calcination, with the addition of powe
dered chareoal; and of the sccond by scorifications
but it is with difficulty that it is entirely freed from

the iron,
In the humad way.
By solution in nitrous acid, it is freed from its
Iphur; and by adding water to the solution, bis
muth, ifan , tuay be Jm:cip‘txted; as muy silver,
if conuine«{ in it, by the marine acid; and copper,
whea any, by iron.

0 separate oobalt from nickel, when the eobalt
is in considerable quantity, drop a saturated solu-
tion of the rossted ore in mitrous aeid into liquid
volatile alkali; the cobaltic part is instantly redis-
solved, and assumes a garnet colour; when filtered,
a grey powder remains on the filter, which is the
vickel. The cobalt may be precipitated from the
volatile alkali by any aad
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Cobalt ores.

PFree them & much as possible from earthy mat-
ters by well washii g, and from sulphur and arsenic
by roasting. The ore thus pre is to be mixed
with three of blaeck flux, and a little decrepi-
tated sea-salt; put the mixture ina lined crucible,
cover it, and p“aoe it in a forge fire, or in a hot
furnace, for this ore is very difficult of tusion.

When well fused, a metallic regulus will be
fonnd at the bottom, covered with a scoria of a
deep blue colour: a2 almost all cobalt ores con-
tamn bi h, this is reduced by the samne opera-
tion as the regulus of cobalt; but as they are inca-
pable of chemically uniting together, they are
siways found distinet from each other in the cruci-
ble. The regulus of bismuth, having a greater
syecific gravity, is always at the bottom, and may
be separated by a Llow with a hammer.

In the humid way.

Make a solution of the ore in nitrous acid, or
aqua regia, and evaporate to dryness; the residuum,
treated with the acetous acid, will yield to it the
cohaltic part; the arsenic should be first precipi-
tated by the addition of water.

Mercurial ores.

T'he calciform ores of mercury are easily redaced
without any addition. A quintal of the ore is put
into a retort, and a receiver luted on, containin;
some water; the retort is placed in a sand bath, anﬁ
a sufficient de of heat given it, to force over
the mercury which is condensed in the water of the

receiver.
Sulphuretted mercurial oree.

The sulphurous ores are assayed by distillation
in the manner above, only these ores require an
equal weight of clean iron filings to be mixed with
them, to disengage the sulphur, while the heat
volatilizes the mercury, and forces it into the re-
ceiver. These ores should likewise be tried for
cinnabar, to know whether it will answer the pur-
pose of extracting it from them; for this a deter-
minate quantity of the ore is finely powdered and
put intoa %lass vessel, which is expdsed to a gen-
tle heat at first, and gradually increased till nothin|
more is sublimed. the quantity thus :eqniref,
8 judgment may be formed whether the process
will answer. Sometimes this cinnabar is not of so
lively a colour as that which is used in trade; in
this case it may be refined by asecond sublimation,
and if it be still of too dsr{ a colour, it may be
brightened by the aldition of a quantity of mercury,
and subliming it again.

: id azeay of cinnabar.

The stony matrix should be dissolved in nitrous
acid, and the cinnabar being disengaged, should be
boiled in 8 or 10 times its weight of aqua regia,
composed of 3 parts of nitrous, and 1 of marine acid.
The mercury may be precipitated in its running
form by zine.

Sitver

ores.
Take the sssay quantity of the ore finely -
dered, and roast {t ?vell inya P d ofmt,
uently stirring it with an ivon rod; then add to
about double the quantity of granulated lead, put
it in a covered cruc;‘)le, and place it in a furnace;
reise the fire gently at first, and continue to in-
arease it Fﬂdunlly, till the metal begins to work;
if it should appear too thick, make it thinner by
the addition of a little more lead; if the metal
should boil too rapidly, the fire should be diminish-
ed. The surface will be covered by degrees with
@ mass of scoria, at which time the metal should be
carctully stirred with an 1wron hook heated, espe-
eially towards the border, lest any of the ore should
remain undissolved; and if what 1s adherent to the
hook when raised trom the erucible melts quick!
rin, and the extremity of the hook, afler it is

i
it

- -

grown eold is eovered with a thin, shining, smaoth
crust, the scorification is perfect; but, on the con-
trary, if while stirring it, any considerable clammi-
ness is perceived in the sooria, and when it adhercs
to the hook, though red hot, and appears unequally
tinged, and scems dusty or rough, with ns ine
terspersed here and there, the scorification is in-
complete; in corsequence of which the fire should
be increased a little, and what adheres to the hook
should be gently beaten off, and returned with »
small ladle into the cyucible again. When the
scorification is perfect, the metal should be poured
into a cone, previously rubbed with a little tallow,
and when it becomes cold, the scoria may be sepe-
rated by a few strokes of a hammer. The button
is the produce of the assay.

By cupellation.

Thake the assay quantity of ore, roast and grind
i* with an equal portion of litharge, divide it into
2 or 8 parts, and wrap each up in a small piece of
paper; put a cupel previously seasoned under a
muffle, with sbout six times the quantity of lead
uponit. When the lead begins to work, earefully
put one of the papers upon it, and after this is ab-
sorbed, put on a second, and 30 on till the whole

uantity is introoaced; then raise the fire, and as
the scoria is formed, it will be taken up by ths
cupel, and at last the silver will remain alonc.
This will be the produce of the assay, unless the
lead contains a small portion of silver, which may
be discovered by putting an equal quantity of the
same lead on another cupel, and working it off at
the same time; if any silver be uced it roust
be deducted from the assay. This is called the

witness.
In the humid 'ﬂ{.

Boil vitreous silver ore in dilute nitrous acid,
using about 25 times its weight, until the sulphur
is quite exhausted. The silver may be precipitat-
ed from the solution by marine acid, or commna
salt; 100 grains of this precipitate contain 75 of
reul silver; if it contain any gold it will remain une
dissolved. Fixed alkalies precipitate the earthy
matters, and the Prussian -Yhﬂ will show if any
other metal be ined in the soluti

To mmi the value of sitver.

The general method of examining the purity of
silver is by mixing it with a quantity of lcad pro-

rtionate to the supposed portion of alloy; by test~
ing this mixture, and afterwards weighing the
remaining button of silver. This is the same
process as vefining silver by cupellation.

1t is supposed that the mass of silver to be exa-
mined, consists of 12 equal parts, called penuy-
weights; so that if an ingot weighs an ounce, each
of the parts will be 1-12th of an ounce. Henee, if
the mass of silver be pure, it is called silver of 12
penny-weights; if it contain 1-12th of its weight of
alloy, it is called silver of 11 pcony-weights; it 9-
12ths of its weight be alloy, it is called silver of
10 penny-weights; which parts of pure silver are
called 5 penny-weights. It must be observed hery,
that assayers give the name pcony-weight to a
weiﬁht equal (0 24 real grains, which must oot he
confoundvd with their ideal weights. The assayers'
grains are called fine grains.  An ingot of fine sil-
ver, or silver of 12 penoy-weights, contains, then,
288 fine grains; if this ingot contain 1-285th of abk
loy, it is said to be silver of 11 penny-weights and
93 grains; if it contain 4-288ths of alloy, it is said
to be 11 peuny-weights, 90 grains, &o. Now a
certain real weight must be taken to represeat the
assay-weights: for instance, 36 resl grains
sent 12 fine penny-weights; this is suodivided intn
1 sufficient number of other smaller weights, which
also represent fractions of fine penny-weights and
geins. Thus, 18 real grains represent £ fine pew




METALLURGY.

S real ns represent 1 fine penny-
ve'@t.wstgnins:‘timl nmdulnll,:iw{-
sent 12 fine grains; 1-39d of a real grain represents
s quarter of u fine grain, which is only 1-752d part

st 3 mass of 13 penny-wei|
’anay":v}.dba.
It is cu to make 8 double asmy. The

Times its
weight of lead.

for half an
t upon it, by which all
moisture is expelled. en the cupel is almost
white by heat, the lead is put into it, and the fire
increased till the lead becorues red hot, smoking,
a2d sgitated by a motion of all its called its
ion. Then the silver is to be put on the
wupel, and the fire continued till the silver has en-
tered the lead; and when the mass circulates well,
the heat must oe diminished by closing more or
125 the door of the furnace. The heat should
Ve 30 regulated, that the metal on its surface may
convex and ardent, while the cupel is less
; that the smoke shall rise to the roof of the
muffle; that undulations shall be made in all direc-
Gons; and that the middle of the metal shall ﬂrr
wmnoth, with a_small cirele of litharge, w! is
sontinually imbibed by the 1. By this treat-
ment the lead and alloy will be entirely ansorbed
by the nlx::,and the silver become bright and
shining, when it is suid to lighten; after which, if
the operation has boen well performed, the silver
vill be eovered with rainbow eolours, which quick-
Iv undulate and cross each other, and then the but-
ton becomes fixed and solid.

The diminution of weight shows the quantity of
alloy. Asall lead contains s small ion of sil-
ver, sn equal weight with that used in the assay is
testes off, and the product deducted from the assay-
seight. ’l‘t-j:m:»u is called TER vrunu.—l&'-
chardyon's ic Arte

Ures and earths containing gold.
Thet which is now most gem.'nﬂ; used is by
"ulgamation, the quantity is taken and
to a powder; aboit one-tenth of its weight
of pure quicksilver is added, and the whole tritu-
At in an iron mortar. ‘The attraction subsisting
Mtveen the gold and quicksilver, quickly unites
ther in the form of an amalgam, which is
UM$: shamoy leather; the gold is easily sepa-
e this mlgun. by exposure to & proper
of heat, which evaporstes the quicksilver,
leaves the gold. This evaporation should
Made with mgf vessels.
This i the foandation of all the ions by
which gmld is obtained from the rich mines of Peru,
Spanists America.
Another methed. —Take 3 quantity of the gold
tnd and heat it red hot, quench it in water; repeat
two or three ti and the eolour of ths sand
tviee cight of litharge, ar i "ﬁkum
iee its weight of litharge, and revive the li
Wlﬁby-ddlng a small portion of chareonl-
b, R exposing it to & proper degree of heat;

be | be from fifty-two o fifty-five parts out o

!
when the lead revives, it separates the gold from
' the sand; and the reeh of the gold fmgo the lead

freein,

must be afterwards perlgrmed by cupellation.

Another.— nn assayed metallic ores con-
talning gold, by mixing two s of the ore well
pounded and washed, with 1 and a § of litharge,
and 3 of glass; covering the whole with common
salt, and melting it in a smith’s forge, ina covered
crucible; he then opened the crucible, put a nail
into it, and continued to do so till the iron was no
longer attacked. The lead was thus precipitated
which contained the gold, and was afterwards sepa-
rated by cupellativn.

Humid aseay of gold mixed with martial pyrites.

Dissolve the ore in 12 times its weight of dilute

nitrous acid, gradually added; place it in a proper
of heat; this takes up the soluble parts, and

leaves the gold untouched, with the i ble ma-
trix, from which it may be separated by aqua regia.
The Tld may be Q:Eain separated from the aqus
regia by pouring ether upon it; the ether takes up
the gold, and b{‘ being burut off leaves it in its me-
tallic state, The solution may contain iron, ¢o]
per, manganese, calcareous earth, or argil; if it
evaporated to dryness, and the residuum heated to
redness for half an hour, volatile alkali will extract
the copper; dephlogisticated nitrousacid the earths;
the acetous acid the manganese; and the marine
acid the calx of iron. The sulphur fluats on the
first solution, from which it should be separated by
filtration,

——
ALLOYS OR COMPOUND METALS.

Meull,‘i.:‘genenl, will unite with each other by
fusion or ganation, and acquire new proper-
ties. Brass is a compound of eopper and Yinog and
possesses a different colour to either of the cor-
ponent parts,

The attraction of cohesion of the different me-
tals which are to form the compouad must be over-
come; accordingly, they become intimately mixed

her. The compound is not formed by a che-
mical union of the particles of the different metals,
but from an equable diffusion throughout each
other, in mass. As metuls fuse in different de-
grees of heat, care should be tuken not to add those
metals which fuse easily, to others which require
a greater degree of heat, while they are too hoy
| beeause the former may evaporate and leave the
| compound imperfect. Or, if they are brought intc
l fusion together, it should be under g flux wm\'em
the volatile metals from evaporating, before the

union is effected.

Or ml;:l—\Muaic old. 1 a

Melt ther parts of co| and zine,;
at the b:,ag: e that will fuse the former,
stir them well to produce an intimate mixture of
the metals, ard ul:! by degrees small quantities of
| zinc; the alloy first assumes a yellow colour like
brass, on adding a little more zinc .t becomes pur

ple, and lastly perfectly white, which is the prope
| appearance of the desired produet, when fuscd.
' The quantity of zinc to be used altogether, should
{ a hun-

| dred.

Queen’s metal.

| Melt together 4} Ib, of tin, § b. of bismuth, §
Ib. of antimony, and § 1b. of lead. A very exccl-
lent alloy will be formed by using these propur-
tions; it 1s used for making ts and other ves-
sels which a’® required to imitate silver. They
retain their brllianey to the lust.

JAnother.—A very fine silves-looking metal is

posed of 100 pounds of tin, 8 of regulus of an-
timony, 1 of vismuth, udtmppc:‘ul
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Tombac.

Melt togetner 16 pounds of sopper, 1 pound of
tin, and 1 pound of zinc.

Red tombac.

Put into a crucible 5} pounds of copper: when
fused, add § pound of zinc: these metals will com-
sine, forming an alloy of a reddish colour, but pos-
sessing more lustre than copper, and also greater

durabulity.
White tombac.

‘When copper is combined with arsenic, by melt-
ing them together in a close crucible, and covering
the surface with muriate of soda, to prevent oxi-
dation, a white brittle alloy is formed.

Common pewter.

Melt in a crucible 7 gounds of tin, and when
fused throw in 1 pound of lead, 6 ounces of cop-
per, and € ounces of zine. This combinution of
metals will form an alloy of rmt durability and
tenacity; also of considerable lustre.

Best pewter.

The best sort of pewter consists of 10 parts of

tin, and 17 of regulus of antimony.
Hard pewter.

Meclt together 12 J)oundl of tin, 1p* md of regu-

Ius of antimony, and 4 ounces of copper.
Flute-key vatves.

Fuse in a crucible 4 ounces of lead and £ ounces
of antimony, and cast into a bar. This alloy is of
t.onsidenbL harduess and lustre, aud is used by
fiute manufacturers, (when turned ioto small but-
tons in a lathe, ) for making valves to stop the key-
uoles of flutes.

Common solder.

Put into a crucible 2 'rounda of lead, and when
melted, throw in 1 pound of tin. This alloy is that
. E:ernll known by the name of solder. Wheu

ted by « hot iron, and applied to tinned iron
#ith powdered rosin, it acts as a cement or solder;
¢ is also used to join 1éaden pipes, &e.
Hard solder.

lar )
Moclt together 2 pounds of copper, and 1 pound
ti

n.
Soft solder.
Melt together 2 pounds of tin, and 1 of lead.
}x'?nwn' tupes.

Put into a crucible 10 pounds of lead, and when
ftisin a state of fusion, w in 2 pouuds of anti-
mony; these metals, in such proportions, form the
alloy of which common priuting t’;r' are made.
‘I'he antimony gives a hardness to the lead, with-
out which the type would lﬁdily be rendered
useless in a prioting press. ifferent proportions
of lead, copper, brass, and antimony, uently
constitute this metal. Every artist has his own
proportions, so that the same composition cannot
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of Paris, of the consistenee of a batter-pudding bas
fore baking, is poured over the letter-press pr
and worked into the interstices ot the withe
brush. It is then collected from the sides by &
alip of iron or wood, 80 as to Le smooth and come

t. In about two minutes, the whole mass ie

ened into a solid cake. This cake, which is

to serve as the matrix of the stereotype plate, is
now put up}:m a rack in l;n ove;, ';:? it under~
goes t heat, 80 a3 1o drive off superfiuous mc e
ture, ‘r{‘shen ready for use, these moulds, sccord-
ing to their size, are placed in flat cast-iron pots, and
are covered over ? another piece of cast-iron per-
forated at each end, to admit the metallic compo~
sition intended for the preparation of the stereoty pe
plates. . The flat cast-iron pots are now fastencil
in a crane, which carries them steadily to the me-
tallic-bath, or melting pot, where they are immciv-
ed and kept for a considerable time, until all the
pores and crevices of the mould are completely
and accurately filled. When this has tuken pl
the pots are elevated from the bath by working
the crane, and are placed over a water trough, to
cool gradually. When cold, the whole is turned
out ot the pots, and the pl being separated, by
hammering and washing, the plates are ready for
use; having received the most exact and perfect
impression.

Metallic casts from engravings on copper.

A mostimportant discovery has lately been made,
which promises to be of considerable utility in the
fine arts: some very beautiful specimens of metal
Jic plates, of a peculiar composiuon, have latd;
appeared under the name of ¢‘ CAST xx6RAVINGS.

his invention consists in taking moulds from
every kind of engraving, whether line, mezzotinto,
or aquatinta, and in pouring ou this mould an alloy
in a state of fusion, capable of taking the finest itn-
pression. The obvious utility of this invention, as

licable to en which meet vith a ready

sale, and of wlsn:h great numbers are req
will be incalculable; as it will wholly preveat the
expense of retouchingy which forms so prominent
a charge in all works of an extended sle. No
sooner is one cust worn out, than ano*uicr may im-
mediately be procured from the original plate, so
that every impression will be a proof. ‘lhus the
works of our most celebrated artists may be hand-
ed down, ad infinitum, for the improvement and
delignt of future ages, and will afford at the saae
time the greatest satisfaction to every lover of the
fine arts.
A hite metal.

Melt togethcr 10 ounces of lead, 6 ounees of bise
muth, and 4 drachms of regulus of antimony.

JAnother.—Melt together 2 pounds of regulus of

be obtained from different foundries; each b
of the superiority of his own mixture,
Small types and stereotype .

Melt 9 pounds of lead, and throw into the cru-
cible 2 pounds of ant y and 1 pound of bis-
muth: these ructals will combine, forming an alloy
of a peeulinr quality. ‘This quality is expansion
as it cools; it is therefore well suited for the forma-
tion of small prioting ty})co (particularly when
many are cast together to form stereotype plates, )
as the whole of the mould is accurateiy filled with
the alloy; conscquently there can be no blemish in
the letters. Ifa metal or alloy liable to contract in
eooling were to be used, the effect of course would
be very different.

JAnother.—The proprietors of'different foundries
edopt different compositions for uereoty;e plutes.
Some forra an alloy of 8 parts of lead, 8 parts of

atimony, and 1-8th of tin.
Mode of casting.
For the manufacture of stereotype plates, plaster

M

anti y, 8 of brass, and 10 ounces of tin.
Common hard white metal.
Melt together 1 pound of brass, 1§ ounee of spef.
ter, and 4 an ounce of tin.

Melt together £ parts of tin, and 1 of bismuth.
Ruibla alloy.

Put into a crucible 4 ounces of bismuth, and
when in a state of fusion, throw in ounces ut’
lead, und, 1} ounce of tin; these metal~ will com-
bine, forming an nll? fusible st the temperature
of boiling water; the rliscovery of which is ascribes
to Sir lanac Newton. Mould this alloy io bars,
and take them to a silversmith’s to be made into
haif a dozen tea-spoons._ If one of these be given
to a stranger to stir Lis tes, as 8000 as it is poured
from e tea-pot, he will be not a litde surprised
to find the n melt io the tea-en

The fusibility of this alloy is certainly surprising,
for the fusing temperature of each of its compo-
nents, singly is higher than twioe that of boiling
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water. Baamuth fuses at 476°, lead at 612°, and tin
& #48°% whilst water boils at 813°.
Another.—Mclt together 1 ounce of zine, 1 ounce
of bismuth, and 1 ounce of Jead; this alloy will be
found to be rerarkably f\%ilble (although each of
the ly, requires oonsiderable heat
0 melt it,) and will melt even in hot water: It will
likewise remain in a fused state on a sheet of paper,
mthehme’:l;:lhmpormd}e-.ﬁ‘.ww”
ical application o .
Maﬁe«ofwh‘iﬁ‘]nper at the bottom of a
china saucer, and let it dry: then write on it with
common writing ink, and sprinkle some finely-
powdered gum arabie over the writing, which will
produee a slight relief. When well dried, brush
off the powder thst does not adhere, and pour fusi-
ble metal into the saucer, taking care to eool it
rapidly, that crymallization may not take place.
In this way a counterpartof the writing will be ob-
tained, supressed on the metal. By immersing
the esst in slightly warm water, any adhering gum
w3y oe , and then, if examined by a glass,
the writing may easily be read and seen to be per-

fect. by using common printer’s ink,
wopresions may taken from it, all of which will
te true : of the first writing.

The difficulties in this new application of the fu-
sitde alloy are, to avold unequal thickness in the
plate of metal, which causes it to alter in form,
«ud break ander pressure; and to prevent the sur-
Goce from erystallizing, when the ink will adhere
saere it is not required.

Casts usible metal.

A combination of three parts of lead, with 2 of
on and § of bismuth, forms an alloy which melts at
e tem, re of 197° F.

In ing casts with this and similar alloys, it
s iroportant to use the metal at a temperature as
Sow a3 pomible; as, if but a few degrees elevated,
the water which adheres to the things from which
£asts are to be taken, forms vapour, and produces
dubbles. Thefased metal must be allowed to cool
ios until just ready to set at the edges,
andd then pour it into the moulds, procuring in this
wuy besatiful casts from moulds of wood, or of
other similar substances. When taking impres-
aous from gems, seals, &e. the fused alloy should

i
pasty, from cooling, at whic!
moment the gem, die, or seal, should bse suddenl
umti on it, and a very sharp impression wi
Sen be obtained,  Journal of Science, No. 26.

snjection.
MMelt together equal parts of bismuth, lead, and
4n, with a sufficient quantity of quicksilver.
This composition, with the addiuon of a small
ion of mercury, is used for injecting the
vessels of many anatomieal preparations; also for
taking curreet casts of vatious cavities of the body,
s those of the ear. The animal structure may be
eorroded and separsted by means of a solution of
rotass in water; and the metallic cast will be pre-
served in an isolated state. ‘
For cushions of electrical machinery.
er in a erucible 2 drachms of zine
snd 1 of tin; when fused, pour them into a cold
containing 5 ras of mercury. The
-erturv‘" v Yill eombine with those metals, and for;:
sa alloy, (or amalgam, as it is ealled,) fit to
bled on the cush which press the plate, or
exlinder of m];l:'cz-iq-l machine, bl&c‘on.hlhe
srmalgam is g ap wr oushivn
with & mmwpv;;:f tallow I:ndj wax,
varnishing figures.
Fuse § an ounce of tin, gith ths same guantity
of bisenuth ia & erucibl~r when melted, add § an
sance of mercury. When perfeoly combined,

i

take the mixture from the fire, and cool it. This
substance mixed with the white of an egg, forms 1
very beautiful varnish, for plaster figures, &e.

To plate looking-glasses.

This art is erroneously termed silvering, for, as
will be presently seen, there is not a patticle of
silver present in the whole composition.

On tin-foil, fitly disposed on a flat table, merco-
? is to be poured, and tx rubbed with ahare’s

oot: it snon unites itself with the tin, which thea
b very spleudid, or, as the workmen say, is
ickened. A plate of glass is then cautiously to
alid u the tin-leaf, in such 3 manner as to
sweep off the redundant mercury, which is not in-
corporated with the tin; leaden weights are then
to be placed on the lfllll, and in a little time the
mekailvered tin-foil adheres so firmly to the glass,
the weights may be removed without any
danger of its falling off. The glass thus coated is
a common looking-glass. About 2 ounces of mer-
;"er are sufticient for covering three square feet of

ass.

The success of this operation depends much on
the clcarness of the glass; and the least dirt or dust
on its surface will prevent the adhesion of the

u,?;d'l}t"'i for sikvering glass globes
wl for . .
Maelt together 1 ounce of clgag lead, and 1 oance
of fine tin, in a clean iron ladle; then immediately
add 1 ounce of bismuth. Skim off the dross, re-
move the ladle from the fire, and before it sets,
add 10 ounces of quicksilver. Now stir the whole
carefully together, taking care not to breathe over
it, as the fumes of the mercury are very pernicious,
Pour this through an earthen pipe into the gluss
globe, which turn repeatedly round.

«Another.—To 4 ounces of quicksilver, add as
much tin-foil as will become barely fluid when
mix+d. Let the globe be clean and warm, and in=-
ject the quicksilver by means of a pipe at the
aperture, turning it about till it is silvered all
over. the remasinder run out, and hang the
globe u&r

Another.—For this purpose, 1 part of mercary
and 4 of tin have been used; but if 2 parts of mer-
cury, 1 of tin, 1 of lead,and 1 of bismuth, are melt-
ed logether, the compound which they form will
answer the better: either of them must be
made in an iron ladle, over a clear fire, and must
be frequently surn:dB

. ath metal.
Melt together 1 pound of brass, and 44 ounces
of spelter.

Put 4} lbs. of into a erucible, expose 1t
to heat in a furnaee, and when perfectly fused, add
14 1b. of zinc. The metals will combine, forming
that generally used alloy, called brass,

JAnother.—For brass which is to be cast into
plates, from which pans and kettles are to be made,
and wire is to be drawn, braziers use calamine
the finest sort, instead of pure zine, and in a greate
er proportion than when common brass is made;

nerally 56 1b. of calamine to 34 lb. of copper.

id brass, which has been frequently exposets to
the action of fire, when mixed with the copper and
calumine, renders the brass far more ductle, and
fitter for the making of fine wire, than it would be
without it; but the German brass, partic ilurly that
of Nuremberg, is, when drawn into wire, said to
be preferalle to any made in England, for the
striugs of musical instruments,

Pinchbeck.

Put into a crucible 5 ounces of pure copper;
when it is in a state of fusion, add 1 ounce of &
These metals combine, forming an alloy not une
like jeweller’s guld: pour it into a mould of any
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shape. This alley 1s used for inferior jewel-

ome use only half this quantity of zine, in which
proportion the );ﬂoy is more easily worked espe-
cially in the making of jewellery. X
Jnother.—Melt together 1 ounce of brass with
lacriouneel of copper, fused under a coat of

2al dust.
Prince’s metal.

Melt together 3 ounces of copper, and 1 ounce

zino: or 8 ounces of brass, and 1 ounce of zine.

Jnother.—Melt in a crucible 4 ounces of cop-
per, and when fused, add £ ounces of zinc; they
will combine and form a very beautiful and useful
alloy, called Prince Rupert’s metal.

Bronze.
Meltin a clean crucible 7 Ibs. of pure eox d
when fused, throw into it 3 lbs. of zinc, and 2 lbs.
oftin. These metals will combine, forming bronze,
which, from the exactness of the impression which
it takes from a mould, has, in ancient and modern
times, been generally used in the formaton of
busts, medals, and statues. *
W of telescapes.
Melt 7 1bs. o eop}m-, and when fused, add 3 Iba.
of zine, and 4 1bs. of tin. ‘These metuls will com-
bine to form a beautiful alloy of great lustre, and
of a light yellow colour, fitted to be made into
specula for telescopes. Mr Mudge used only co
per and grain tin, in the proportion of £ 1bs. to IE
ounces. G
un

) metal.
Melt together 112 Ibs. of Bristol brass, 14 Ibs.
of spelter, and 7 1bs. of block tin.

other.—Melt together 9 parts of egl)er and
1 part Jf tin: the above compounds are those used
in the manufacture of small and great brass guns,

swivels, &e. -
The pieces of ordnance used by the besiege™s at
the battle of e, were actually melted by the

frequency of the firing; the mixture of which th:
were made contained a large portion of lead; it
would have been less prone to melt, and conse-
quently preferable, had it contained none. A mix-
ture of per and tin is preferred to pure copper,
not only for the casting of cannon, but of statues,
&c.; for pure copper, in running through the
various parts of the mould, would lose so much of
its heat as to set, or become solid too soon.
Bell metal.

Melt er 6 of copper, and 2 of tin:
These p‘:fﬁbpom'om m most approved for bells
througlout Europe, and in China.

In the union of the two metals above mentioned,
the bination is so plete, that the ific
gravity of the alloy is greater than that of the two
metals nncombined.

JAnother.—Some bells are made in the propor-
tion of 10 perts of copper to 2 of tin. It may be in
general observed, that a less proportion of tin is
used for making church bells, than clock bells; and
that a little zinc is added for the bells of repeating
watches and other small bella. )

Blanched copper.

Melt together 8 ounces of copper, and § an ounce
of neutral arsenical salt, fused together, undera flux
eomposed of calcined borax, charcoal dust, and
fine powder glass,

ompozsition of ancient statues.

According to Pliny, the metal used by the Ro-
roans for their statues, and for the plates on which
they engraved inscriptions. was composed in the
following manner. They first melted a quantity
of copper, into which they put a third of its weight
of old eopper, which had long in use; to every
100 Ibs. weight of this mixture they added 12} Ibs.
of an all~v composed of equal parts of lead and tin.
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HMock platina.
Melt together 8 ounces of brass and 5 ouness of

spelter.
Fine casting of brass, &c.

The prinem:l objectyn fine casting is to haves
mnuld that shall receive a beautiful impression,
and at the same time sufficiently adhesive to resist
the force of the fluid metal, that shall neither wasb,
nor be injured by the heat. The sand that oovers
or surrounds the model should be fine close smndy
after removing the mould, the model must be faced
with burnt rotten stone, and covered with low
‘elachdmted thrm‘n. faiag, mdbliw mould &

own u it—this facing ma repested, tl

mould u':::t be dried and Emok{d with a in
lieu of water, the sand is moistened with a solu-
tion of tartar, or the lees of wine, or with eream of
tartar. Care must be taken to loosen the bands
quickly: viz. loosen the first mould, while the se-
cond is pouring, &e. On removing the work,

icle of the facing should be W“'L“m
rom the mould and thrown away. Part the moulds
with coal and black rosin,

Gilding metal,

Melt together 4 }mrts of copper, 1 of Bristol old
brass, and 14 oz. of tin, to every pound of copper.
For common ji .

Melt together 8 parts of copper, 1 of Bristol
old brass, and 4 0z. of tin, to every pound of copper.

If this alloy is for fine }oli:hing, the tin may be
omitted, and a mixture of lead and antimony wub-
stituted. Paler polishing metal is made by reduc-
ing the copper to two or to one part.

ellow ippin\iueml.

Melt together 2 parts of Cheadle brass, 1 part ot
ocopper, with a little Bristol ald brass, and § oz. of
tin to every pound of copper.

This alloy is almost of the colour, &e. of gold
ooin. Cheadle brass is the darkest, and gives the
metal a greenish hue. Old Bristol brass is pale
and yellow.

Another.—~Good dipping metal may be made ot
1 pound of copper to 5 0z. of spelter; the eopper
should be tough cake, and not tile.

When antimony is used instead of tin, it should
be in smaller quantity, or the metal will be brittle.
Imitation of silver.

‘When copper is melted with tin, about § oz. of
tn to a pound of copper, will make a bell-
l"lillml, they will roll and ring very near to sterding

ver.

Twutania or Britanma metal

Melt together 4 oz. of plate brass, und 4 oz. tin.
‘When in fusion, add 4 oz. bismuth, and 4 oz. re-
gulus of antimony.

This is the hardening, which is to be added o
discretion to melted tin, until it has the requisite
eo.lxnur 'h::‘i h.l‘\‘idﬁe'&;geth 1ba. of b

other.—Melt er 2 lbs. of plate ]
Ibs. of a mixture of copper and tﬂelsl:, eil.bl::‘ty
cemenﬁnﬁ or melting, 2 Its. of tin, 2 Ibs. of bis
muth, and 2 lbs. regulus of antimeny.

This is to be added at discretion, to melted tin.

Another.—Melt together 1 1b. of copper, t b
tin, and 8 lbs. regulus of antimony, with or with-
out a little bismuth. .

JAnother~—Melt together 8 oz. Shroff brass, §
Ibs. regulus of antimony, and 10 Ibsa. tin.

This is fit for use us Britaonia metal,

German tutama. ‘
Melt together @ druchms of eopper, 1 oz. of re-
gulus of antimony, and 12 oz of tin,
tutania.

To 8 0z. of scrap iron or steel, at a white boat,
add 1 Ib. of antimony in small ions, with 3 ox
of nitre. Melt and harden 1 1b. of tin with 8 oa
of this compound.’



Jnether.—Melt together 4 0z, of antimony, 1
ra. arvenic, and £ lbs. tin.  This compound is
ready for use. The first of these Spanish alloys
weuld be a besotiful metal, if arsenis were added.

Engesreom tutania.

Melt together 4 parts oopper, 8 parts regulus of
stimony, and 1 birmuth.

When sdided to 100 parts of tin, this compound
will be ready for use.

Loatitien's metul for tinning.

To 1 1b. of malleable iron, at a white heat, add
S oz. regulus of antimony, and 24 Ibs. of the purest

Thi oy thout the b i

is adloy polishes wi lue tint, and is
free from lar:' arsenic.

Take of finc slieer) 16 ponyaershi

e we silver, 19 weights, r, 1
do. and brass, € do. Melt :'h’e.e nnder?peop:t of
:hseo.m 1 dust.

is solder possesses several advantages over the
asmal spelter solder, or brass, wnen employed in
soldering east ml.&n. as it fases with less heat,
sad its whiteness has a bLetter appearunce than

Brass solder for iron.

Thia plates of brass are to be melted between
the pieces that are to be joined. If the work be
very fine, 8% when two leaves of a broken saw are
to be brazed , cover it with pulverized bo-
rax, melted with water; that it may i te
with the brass powder which is added to it: the
plece must be then exposed to the fire without
touching the coals, and heated till the brass is seen

to ren,
Silver soliler for jewellers.
Mt together 19 pennyweights of fine silver;
copper, | pennyweight; and brass, 10 penny-

ey

Silver solder for platmf 3
Melt together 10 penny{eighu of brass, and 1
. of pure silver.
God solder

Melt together of pure gold., 12 pennyweights ;
pare ':‘i:bver, 2 penny weights ; and copper, 4 penny-

.
Useful alloy of gold with platinum.
Pt into a clean crucible 7 dracims and a half of
Lnre gold, and when perfectly melted, throw in
sif 3 drachm of platinum. The two metals will
evmbine intimately, forming an alloy rather whiter
tham puare guld, but remarkably ductile and elastic ;
1 19 also less perishable than pure gold or jewel-
lers® gold ; but more readily fusible than that
metal

These excellert qualities must render this alloy
sn object of gmt“::mst to workers in metals.
For springs, where steel cannot be used, it will
rove exceedingly advan

B isa curious cirenmstance, that the alloy of gold
snd platinurn is soluble in nitric acid, which does
. act on either of the metals, in a separate state,
It is remarkable, too, that the alloy has very vearly
the oolour o:‘pluﬁnum, even when composed of
cleven parts goldu_)oneo(;iﬂne former metal.

Meh together of Sp‘m\lf ocopper, 6 pennyweights
and 12 grains ; fine silver, 8 pennyweights and 16
ﬁn& to one ounce five penny weights of gold coin.

¢ i3 worth about SL per ounce.
Gold from 55s. to 40s. per ounce.
‘:d( togedier 8 ounces 8 pennyweights of Spa-
L 10 penny weights of fine silver, to one
ounce 3 p‘d n, Tveigh

Melt together A hald of sopper
3 ounces and 2 one
cuncs s bhalf o mamlugniuof'pnn

Pre on of foils.

Foils are thua plates or leaves of metal that arg
put under stones, or compositions in imitaaen of

when they are set.

The intention of foils is either to increase the
lustre or play of the stones, or more generally to
improve the colour, by giving an additional force
to the tinge, whether it be natural or artificial,
thet of a ground of the same hue, which the foil is
in this case made to be. '

There are consequently two kinds of foils ; the
one is culourless, where the effect of giving lustre
or play to the stone is prodaced by the polish of
the surface, which makes it act as a mirror, and, b
reflecting the light, prevents tha' deadness whi
attends the haviug a duller ground under the stone,
and brings it, by the double refraction of the light
that is caused, neaver to the effect of the diamond.
The other is coloured with some pigment or stain
of the same hue as the stone, or of some other
which is intended to modify and change the hue of
the stone in some degree ; as, where a yellow foil
ruay be t\’m under grecn, which is too much inclie
ning to the bluc, or under erimson, where it is dee
;ired to have the appearaice more orange or scur=

et

Foils may be made of copper or tin ; and silver
has been fmmetime: used, with which itdhn beun
advised, for some purposes, to mix gold; but the
expense of cither i';uneedlgn, as eogoper may be
made to nnn;‘er the same end. Joil

° re coj or foils.

Where eolom foilspn';r {v.ant'ed, copper may
therefore be best used, and may be pi for tite
pu , by the following means,

Take copper plutes beuten to a groper thickness,
and puss thein betwixt u pair of fine steel rollers
very close set, and diraw them as thin ar is possie
ble to retain a proper tenacity.  Polish them with
very fine whiting, or rotten stone, till they shine,
and have as much brightness as can be given them,
and they will then be fit to receive the colour.

To whiten foils,

Where the yellow, or rather orange-colour of
the ground would be injurious to the effect, as in
the case of purples, or crimson red, the foils should
be whitened, which may be done in the following
manner.

Take a small quantity of silver, and dissolve it io
agua fortis, and then put bits of copper into the sos
lution, and precipitate the silver; which being
done the ﬂuix must be poured off, and fresh water
added to it, t0 wash away all the remainder of the
first fluid ; after which the silver must be dried, un
equal weight of cfeam of tastar and common salt
must then be ground with it, till the whole be re-
duced to a very fine powder; and with this mixe
ture, the foils, being first slightly moistened, must
be rubbed 13" the finger, or a bit of linen g, till

they be of the degree of whiteness desired; after
which, if it appear to be w 1, the polish muxt be
refreshed.

The tin foils are ouly used in the case of colour-
less stones, where quicksilver is employed ; and
they may be drawn out by the same rollers, but
need not be further polished, so that cffect 18 pro-
duzd by odne;;'ncnnl:bi‘n this case. e ooe
Foils for crystals, s, or paste, to give ¢

4 crylm an{.lcplay of diamonds.

The manuer of preparing foils, so as to give coe
lourless stones the greatest d of play und lu «
tre, is by raising 8o Ligh a polish or smoothness on
the su , 88 10 Jive them the effect of a mirror,
which can only be done, in a perfect manner, by
the use of quickailver, ap{»lied in the same geieral
way as in the ease of looki The mcthod
by which it may be best onncdisnleml.
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Take leaves of tii prerd in the same manuner
as for silvering looking-glasses, and cut them into
small pieces of such size as o cover the surface of
;e sockets or the stones that are to be set. Lay
three of these then, one upon another, and having
moistened the inside of the socket with thin gum-
weter, and suffered it to become again so dry, that
only a slight stickiness remains, put the three
pieoes of leaves, lying on each other, into it, and
adapt them to the surface in as even a manner as

ssible.  When this is done, heat the socket, and

11 it with warm quicksilver, which must be suf-
fered to continue in it three or four minutes, and
then geutly poured out. The stone must then be
thrust into the socket, and closed with it, care
having been taken to give such room for it that it
may enter without stripping off the tin and quick-
silver from any of the furnace. The work
should be well elosed 1ound the stone, to prevent
the tin and quicksilver contained in the socket from
bejnlgehaken out by any violence.

The lustre of stcnes set in this manner will con-
tinue longer than when they are set in the common
way, as the cavity round them being filled, there
will be no passage found for moisture, which is so
injurious to the wear of stones treated in any other

way.
’Fhi- kind of foil likewise gives some lustre %o
glass or other transparent matter, which has little
of itself; but to stones or , that have some
share of pluy, it gives a nrost beautiful brilliance.
To colour for

Jfoila.
Two methods have been invented for colouring
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Fellow~Where a full yellow 18 desired, the
foil may be eoloured with yellow lacquer, laid am
as for other purposes; and for the slightor eolouas
of to] the burnish and foil itself will be sufb-
ciently strong without ug:dd‘;ﬁonim'i N

Green.—~Forgreen,where a decp s reqaired,
the erystals of verdigrive, tempered in shelldas
varnish, should be used, but where the emerald io
to be imitated, a little yellow lacquer should be
added, to bring the colour to a truer, green, and
less verging to the blue.

. Otlnerc:o u;\o.—'l‘h&m of more diluted eo-
our, such as the amethyst, topaz, vinegar-garoct,
and eagle-marine, may be very cheaply imitated by
transparent white glass or paste, even without (oils
This is to be dooe by teuupe:i:s the colours above
erated with tur i jo, and
ing the socket in which the counterfeit stooe is t>
be set with the mixture, the socket and stone itaclf
being previously heated. ln this case, howerer,
the stone should be immediately set, and the socket
closed upon it before the mixture cools und grows
hard. The orange lake above-mentioned was in-
vented for this purpose, in which it has a beautiful
effect, and was used with t success by a cou-
siderable manufacturer.. The colour it produc:s
is that of the vinegar-garnet, which it affords withs
E:en brightness. The colours before directed ta
used io oil should be extremely well nd in
oil of turpentiue, and teinpered with oid nut or
poppy oil; or, if time can be given for the drying,
with m:g fat oil; diluted with spirit of turpou~
tine, which will gain a fine polish of itself.
The colours used in varnish should be likewise

foils: the one by tinging the surface of the copp
of the colour requned 0y means of smoke, the
other by staining or painting it with some pigment
or other colouring substauce.

Che colours used for painting foils may be tem-

red with either oil, water rendered duly viscid

y gum arabic, size, or varnish. Where deep co-
lours are wanted, oil is most proper, because some
pigments become wholly transparent in it, aslake,
or Prussian blue; but yellow and green may be
better laid on in varnish, as these colours may be
had in perfection from a tinge wholly dissolved in
irit of Wine, in the same manner as in the case
:l:' lacquers; and the most beautiful green is to be
rmdueed by distilled verdigrise, which is apt to
ose its colour and turn black with oil. In com-
mon cases, howerver, any of the colours may be,
with least trouble, laid on with isingluss size, in
the same manner as the glazing colowrs used ia
miniature painting.
Ruby colours.

For red, where the ruby is to be imitated, car-
mine, a litde luke used in isinglass size, or shell-
lue varnish, is to be employed, if the glass or paste
be of a full erimson, verging towards the purple;
but if the glass incline to the scarlet, or orange,
very bright lake (that is, not purple) may be used
alone in oil. :

Garnet red.—For the garnet red, dragon’s blood
giuolnd in leed-luhvarnish ml: be used; and f(:lt‘-
e vinegar garnet, the oran , tempered wi
ohell»lu?’ varnish, will be l'ogend excellent.

JAmethyst.—For the amethyst, lake, with a little
Prussian blue, used with oil, and very thinly spread
on the foil, will completely answer the en:

Biue.—For blue, where a deep colour, or the
effect of the sapphire is wanted, Prussian bluc,
that is 20t too deep, should be used in oil, and it
should be spread more or less thinly on the foil,
according o the lightness or deepness of which the
oolour is required to be.

Eagle marine.—Yor the eagle marine, common
verdigrise, with a little Prussian blue, tempered in
shell-lac varnish, may be usad.

thoroughly well ground and mixt; ac J, in the case
of the dragon’s blood in the seed-lac varnish and
the heﬂuer, the foils should be warmed before they
are laid out.  All the mixtures should be laid on
the foils with a broad soft brush, which must be

ssed from oune end to the other, and no part
should be crossed, or twice gone over, or, at least,
not till the first coat can be dry; when, if the co-
lour do not lie stroug enough, a second coul may
be given.

—

GILDING, SILVERING, AND TINNING.

To gild glase and porcelain.

Drinking, and other glasscs ure sometimes gilt
on their edges. This is done, either by un ad
sive varnish, or by heat. The varnish is prepareal
by dissolving in boiled linseed oil an cqual weight
either of copal or amber. This is to be diluted by
a proper quantity of oil of turpentine, 30 a3 to be
applied as thin as rouible to the parts of the f-u
intended to be gilt. When this is done, which
will be in about 24 hours, the glass is to be placed
in a stove, till it is so warm as almost to bura the
fingers when handled. At this temperature, the
varnish will become adhesive, and a picce of leafe
gold, applied in the usual way, will immediatety
stick. Sweep off the :\;Fﬂuoul portions of the
le:f; and when quite cold, it may be I:hurniohed.
taking care to interpose a piece of very thin

Indian paper) between the gold and the bm!:hp::

the varnash is very good, this is the beat micthod

of gildinf glass, as the gold is thus fixed on wore
evenly, than in any other way.

Another method.—It often happens,. when the
varnish is but indifferent, that by repeated washing
the gold weurs off: on this account the practice of
b“;““‘%l it in, is sometimes hﬁ recot:!l:e w.

“or this p some gold powder is ground
with borax, and in this state up&ied to the clean
surfuce of the glass, by a camel’s hair pencil; wheg
quite dry, the glass is put into a stove heuted (g




METAILURGY.

shout the temperature of sn snoealing oven; the
, and the borax, by vitrifying, ce-
mants the gold with t firmness to the glass;
sher which it mu{be ished. The gilding upon
poreelain is in I'ke manner fixed by heat and the
wse of borax; and this kind of ware being neither
transparent wor liable to soften, and thus to be in-
jored in its form in & low-red heat, is free from
the risk and injury which the finer and more fusi-
ble kinds of E:mm apt to sustain from such treat-
ment. Porcelainand other wares may be platinized,
silvered, tinned, and bronzed, in a similar manner.
1n order to Impren gg“g"' 1 d
to impress gilt figures, letters, an
“ther marks upon leather, as on the covers of books,
¥ for doors, &ec. the leather must first be
over with very finely powdered yellow resin,
or mastich m.u’i‘he iron tools or stamps are
nOw arra on & rack before a clear fire, 80 as to
be well heated, without becoming red hot. If the
wols sre letters, they have an alphabetioal ar-
rangement on the rack.  Each letter or stamp must
be tried as to its heat, by imprinting its mark on
the raw side of a piece of waste leather. A little
ice will enable the workman to judge of the
‘The tool is now to be pre: downwards
on the gold leal; which will of course be indented
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hand. ‘The ‘gold leaf is now taken upon a piece
of cotton from the leathern cushion, and applied
on the moistened surface. When dry, it is to bn
burnished by rubbing the agate over it repeatedly
from end to end, taking care not to wound the sur-
face by the point of the burnisher. A piece of
silk or India paper is usually interposed between
the gold and the burnisher.

Cotton wool is generally used by bookbinders to
take the leaf up from the cushion; beiag the best
adapted for the purpose on account of its pliabili-
ty, smoothness, softness, ‘and slight moistuess.

To gild silk, satin, svory, &c. by hydrogen gas.

Immerse a picee of white satin, silk, or ivory in
a solution of nitro-muriate of gold, in the propor-
tion of one part of the nitro-muriate to three of
distilled water. Whilst the substance to b« gilded
is still wet, immerse it i a jar of hydrogen gas;
it will soon be covered by a complete coat of gold.

Jnother method—The foregoing experiment
ma{ be veg prettily and advantageously varied as
follows:—Paiot flowers or other ornaments with a
very fine camel hair pencil, dipped in the above
mentioned solutinn of gold, on pieces of silk, satin,
&o. &e. &o. and hold them over a Florence flask,
from which hydrogen gas is evolved, during the
d ition e water by sulpharic acid aud

and show the figure imprinted on it. The next
letter or starup is now to be taken and stamped in
tike manncr, and s0 on with the others; takin
eare to the letters in an even line with eac
other, like those in a book. By this operation, the
resin is melted; esonsequently the gold adheres to

iron ﬁ‘ing-. The painted flowers, &o. in a few
minutes, will shine with all the splendour of the
purest gold. A coating of this kind will uot tar-
nish on exposure to the air, or in washing
Gil gilding on wood.
The wcod must first be covered, or primed, by
two or three coatings of boiled linseed oil and car-

the lesther; the mperﬂuomejold may then be rub-
bed off by s cloth, the gilded impressi i

on the leather. In this, as in every other ope-
ation, adroitness is aoquired by practice.

The eloth alluded to should be llighll}y1 greasy,
to retwin the gold wiped off; (otherwise there will
be grest waste in a few months,) the cloth will
thas be soon completely saturated or loaded with
the gold.  \Vhen this is the case, these eloths are
genenlly sold to the refiners, who burn them and
resover the gold.  Some of these afford £o much
godd by burning, as to be worth from a guineato a

inea and a half.
g gild writings, drawinge, Edc. on paper or parch-
mend.

Letters written on vellum or paper sare gilded io
Jiree ways: in the first, a little size is mixed with
the ink, and the t‘etwn de.?n:ﬁo‘}en as usual; when

are dry, a slight stickiness is pro-
‘:’m by?mlhinghon them, upon which the gold
lesf is immedistely applied, and by a little gres-
sure nzbe made to adhere with sufficient tirm-
wesa, the second method, some white-lead or
chalk is ground up with strong size, and the let-
ters are made with this by means of a brush: when
the mixture is almost dry, the gold leaf may be
taid o, and afterwards burnished. The last me-
thod is to raix up some gold powder with size, and
to form the letters of this by means of a brush.
It s supposed that this latter method was that used
oy the monks in illamioating their missals, peal-
v e "}T‘:ﬂd the edgee of
Y ] of paper.
The of the leaves zfabook,:onnd letter paper
e' whilst in a horizontal position in the
beokbimder's press, by first applying a composition
formed of four parts of Armenian bole, and one of
@adied sugar, ground together with water to a
proper comustence, and laid on by a brush with the
white of an egg. This coating, when nearly dry,
s wnoothed Uy the burnisher, which is generally
o erookad plece of agate, smooth, and fixed
o e hasdie. It is then alighitly moistened by a
wpenge dipped is elsan water, w0 suucezed in the

bonate of lead, in order to fill up the pores, and
conoeal the i larities of’ the surface, occasion-
ed by the veins in the wood. When the primin.i
is quite dry, a thin eoat of gold-size must be lais
on. Thisis red by grinding together some
red oxide of lead with the thickest drying oil thut
can be procured, and the older the better, that it
may work free:{; it is to be mixed, previously to
being used, with a little oil of lurgenline, till 1t is
brought to a proper cousistence. If the gold-size
is good, it will be sufficiently dry in twelwe hours,
raore or less, to allow the artist to proceed to the
Iast part of the ‘groeen, which is the applieation of
the gold. For this purpose a leaf of gnld is spread
on a cnshion (formed by a few folds of flannel se-
cured on a piece of wood, about eight inches square
b{ a tight covering of leather,) and is_cut into strips
of a proper size by a blunt pallet knife; each stnp
being then taken upon the point of a fine brush,
is applied to the part intended to be gilded. and is
then ﬁemly pressed down by a ball of soft cotton,
the gold immediately adhercs to the sticky surface
of the size, and afier a few minutes, the dexterous
wpplication of a large camel's hair brush sweepa
away the loose particles of the gold-lesf without
dswrbing the rest. In a day or two the size will
be completely dried, and operation will be

The sdvantages of this method of gilaing are
that it is very miople, very durable, not readi

ly injured by c of ‘weather, even when ex
to the open air; and when soiled it may be
rleaned by a lile warm water and a soft brush-

its chief employment is i. outdoor work. Its dis
advantage is, that it cannot be burnished, and there
fore wants the high lustre produced by the follow
8 metbod: ¢l by burnishi

This operation 1 chiefly perﬁ‘:sod on picture
frames, mouldi ings, and fine stucce work
'l‘l); surface 0 gal:i m;tbgﬁ' eu:fully 90«::6
with & strong size, made ing down pieces
white Ieal.hogr. or clippings of w&mu till thoy

[ ]
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are reduced to a stiff jelly; this coating being dried
eight or ten more must be aﬁpplied, consisting of
the same size, mixed with fine Paris plaster or
washed chulk; when a sufficient number of layers
have been put on, varying according to the nature
of the work, and the whole is Lecome quite dry, a
moderately thick layer must be al)plied, com
- of size and Armenian bole, or yellow oxide of lead:
while this last is yet moist, the gold leaf is to be
put on in the usual manner; it will immedlately
‘l:?ere ucl)n being blr:o.wd bi' l.h:; mdry mb-ll, and

ore the size is me perfec , those parts
:himlint:nded sI::d l;epllele moz. brill‘iimt, are :l:

e urn an ors s t00

fixed in a h’#ndle. y 80 gye %

In order to save the labour of burnisbing, itisa
common, but bad practice, slighly to burnish the
brilliant parts, and to deaden the rest by dnv::;g
a brush over them dipfed in size; the ui
eontrast between the polished and the unpolished

1d is indeed thus obtained; but the gencral effect
1s much 1pferior to that produced in the regular
way, andAhe smallest drop of water falling oa the
sized Isun occasions a stain. Thiskind of gildin
can only be applied on in-door work; as rain, an
even a considerable degree of dampuess, will ocoa-
sion the gold to peal off. When dirty, it may be
cleaned by a soft brush, with hot spirit of wine, or
oil of turpentine.

The parts to be burnished (in gilding on metals)
being covered with the usual guard.ini, the piece
is famened by five iron wires to the end of an iron
rod; it is then to be highly heated until the guard-
in;il:weomel brown, when the gilding will be found
tn have acquired a fine gold colour. It is now to
be covered with a mixture of common salt, nitre,
and alum, liquified in the water of crystallization
they contain; the piece is to be carried again to
the: ﬁre“ and hested until the suline coating 13 in a
state of fusion, and becomes nearly transparent,
when it must be withdrawa and suddenly plunged
mto cold water, which removes both coating and
guarding. Dip it afterwards in very weak nitric
acid, wash it repeatedly in several separate
tubs of water. It may be dried either by exposure
:? air, or gently wipiog it with clean,

1

cn.
To gild copper, E3c. by amalgam.
Immerse a verv clean bright piece of in
v diluted solution of nitrate of mercury. By the
affinity of copper for nitric 1.cid, the will

be precipitated: now spread the amal, of gold,
rather th‘;nly, over the.p coat of mercu gm}:‘“ &l(:en
to the copper. This coat unites with the am gm,
but of course will remain on the copper. Now
place the piece or picoes so operated on ina clean
oven or furnace, where there s no smoke. 1f the
heat is a litle greater than 660° the mercury of
the amalgam will be volatilized, and the copper
will be beautifully gilt,

In the large way of gilding, the furnaces are so
contrived that the volatilized mercury is again
condensed, and preserved for further use, 5o that
there is 0o loss in the operation. There is also a
eontrivance by which the volutile particles of mer-
sury are prevented }rorq injuring the gilders.

] s

teel.

Pour some of the ethereal solution of gold into
a wine glass, and dip therein the blade of a new
pen-knife, lancet, or razor; withdraw the instru-
ment, and allow the ether to evaporate. The blade
will be found to be covered by a very besutiful
coat of gold. A clean rag, or small piece of very
dry may be dipped in the ether, and used
to moisten the blade, with the same result.

Io this case there is nd oceasion to pour the
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hiquid into a glass, which must undouutedly loss
by evaporution; but the rag or spouge may be
moistened by it, by applying either to the mouth
of the phial. This coating of gold will remain on
the steel for a great lengl.g of time, and will pre=
serve it from rusting.

This is the way in which swords and other cute
lery are ornamented. Lancets too are in this way
gilded with great advantage, to secure them from
rust.

Gold powder for gilding.

Gold powder may be p{epa{'ed ’:{ three differ—
ent ways:—put into an earthen mortar some guld
leaf, with a little honey or thick gum-water, and
grind the mixture till the gold is reduced to ex-
tremely minute particles. When this is done, 8
little warm water will wash out the honey o
leaving the gold behind in a pulveruleat state,

JAnother.—Another way is, to dissalve pure gold,
(or the Jeaf,) in nilro—n;‘_urinﬁo lcid,bmd tl;a\ o
precipitate it by a piece of copper, or by a solution
of sulp hate of i:on.p"l'he pree? itate (if gy oo‘rpcr.)

and then

must be digested in distilled vinegnr,
washed, (by pouring water over it repeatedly,) and
dried. This precipitate wili be in the forin of a

very fine powder: it works better, and Is more
eu:ty burnished than gold leaf ground with houney
as above.

Jnother.—~The best method of preparing gold
poder, is by bent.ingua prepared amalgam of gold,
in an open clean crucible, and continuing the :un
heat until the whole of the mercury is esaporatedy
at the same time constantly stirring the umalgam
witharhu rol. When the mercury bas come
E:dely eft the $ld, the remaining powiler is t@

nd in a Wedgwood’s mortar, with a litle
water, and afterwards dried. 1t is then fit fur use.

Although the last mode of operating has beew
here given, the o r cannot be too much re-
minded of the danger attending the sublimation of
mercury. ln the small way here deseribed, it is
imposgible to operute without danger; it is there=
fore better to prepare it acconliniw the former
directions, than to risk the health by the lauer.
To cover bars of copper, E9c. with gold, so as to be

™ Mrollefdomintoohaen. wd by Me

"his me of gilding was iuvented by
Turner of Birmin'gham. Mr Turner first prepares
ingots or pi of copper or brass, in conveuient
lengths and sizes. He theu cleans them from im~
purity, and makes their surfaces level, and pre-
pares plates of pure gold, or gold mixed with »
portion of alloy, of the same size as the inguts of
metal, and of suitable thickness. Having placed o
iece of gold upon an ingot intended to be plated,
Ee hammers and eompresses them both together,
30 that they may have their surfaces as uecarly
equal to each other as possible; and then binds them
together with wire, in order to keep them iu the
same position during the uired to at-
tach them. Afterwards he tukes silver fili
which he mixes with borax, to assist the fusion o
the silver. This mixture he lays upon the edge of
the plate of gold, and next to the ingot of wetal

Having thus prepared the two bodies, he pluccs
them on a fire in a stove or furnace, where
remain until the silver and borax placed along the
edges of the metals melt, and until the adhesion
of the gold with the metal 1s perfect. He then
tukes the ingot carefully out of the stove. By this
process the 1ngot is plated with gold, and prepared
ready for rolling into sheets.

T aftver copper sngote.

The prineipal dificalues in plating eopper ine
gots are, to bring the surfaces of the eopper and
silver into fusion at the sare time; and to prevent
the copper from scaling; for which purposes Buave
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The surface of the copper on which the

is to be fixed must be made flat Ly filing, and

should be left rough.  The silveris first anncaled,

afterwards pickled in weak spirit of salt; it is

ghnhbed, and then scraped on the surface to be
the copper.

55

hese prepared surfuces
are anointed with a solution of borax, or strewed
with fine powdered borax itsclf, and then confined
‘a_contact with each other, by binding wire.
Wheo they are exposed to a sufficient degree of
heat, the flux causes the surfaces to fuse at the same
time, and sfter they become cold, they are found
fcmly united. )
‘opper may likewise be plated by heating it,
snd bumishing leaf-silver upon it; so may iron and
brass. ‘This process iscalled French plating.
To gild in colours.
The | rincipal colours of gold for gilding are red,
m snd yellow. These should be kept in dif-
arpalgams, The part which is to remain of
the first colour, is to be stopped off with a compo-
m&d& l:ind gllbue; e nn:ty rcquilr: A
gilding the unstopped parts wi e
p un:{gun. ao‘eording to th. usual mode of

g-

Sometimes the amalgam is applied to the surface
«© be gilt, without any quicking, by spreading it
with aqua fortis; but this depends on the same prin-
apleasa pnviouc:quig.king. .

recian ng.

Equal of sal-ammonisc and corrosive sub-
limate, sre dissolved in spirit of nitre, and a solu-
uon of gold made with this menstrum. The silver
s brushed over with it, which is turned black, but
ou exposure 10 & red heat, it assumes the colour of

7% dissolve gold in aqua regia.

Take an aqua regia, composed of two parts of
a1trous aeid, and one of marine acid; or of one part
of sal-ammoniac, and four parts of agua fortis; Jet
the gold be granulated, put into a sufficient quanti-
t this menstruum, and exposed to a mdderate

of heat. During the solution an effegves-
ectce takes place, and it acquires a beautiful yel-
low eolour, which becomes more anil more intense,
ull it bas a golden or even orange colour.  When
the menstruum is saturated, it is very clear andtrans-

paTent.
T gild iron or steel with a solusion of gold.

Make a solution of 8 vunces of nitre and com-
moo mlt, with 5 ounces of crude alum in a suffi-
cent mmy of water; dissolve half an ounce of
gold thinly plated and cut; and afterwards eva
rate to dryness.  Digest the residuum in rectificd
spirit of wine or ether, which® will perfectly ab-
stract the The iron is brushed over with
this soluti ;;d‘ immediately gilt.

ﬁﬁlhl. dseolving gold in aqua regqia.

l’n:: inen rags are svaked :;z adut:;mtfg :fﬁu-
fou in aqua regia, gen ried, au r-
'wdab‘;‘:tlo.‘q‘w'rlu Ta tobe‘rill
nun be well polished; a piece of cork is first dip-
ped into a solution of common mlt in water, and
sfterwards iato the tinder, which is well rubbed
o the surface of the metal to be gilt, and the guld
ygecans in all its metallie Justre.

JAmalgam o {old,m the large way.

A quantity of guicksilver is put into a crusible
a iron ladle, which is lined with clay and exposed
© bemt till it begios to smoke. T1he gold to be
mized should be previously granulated, aud heated
red bot, when it shoald] be added to the quicksil-
*er, end stirved about with an iron rod Gl itis per-
feetly disclved. If there should be any supcrflu-
s tnereury, it may be scparated by ing it
h-.ql:‘ edean soft lcather; anu the remaining sial-

.
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gam will have the consistence of butter, and con-
tain about three parts of mercury to one of gold.
To gild by amalgamation.

‘The metal to be gilt is ’;reviously well cleaned
on its surface, by boiling iin a weak pickle, which
is a very dilute nitrous acid. A quantity of aqua
fortis is poured into an earthen vessel, and quick
silver put therein; when a sufficient quantity of
mercury is dissolved, the aticles to be gilt are
Eut into the solution, and stirred about with 2

rush till they become white. This is called quick.
ing. But, as during quicking by this mode, a ncx-
ious vapour continually arises, which proves very
injurious to the health of the workman, they have
a(fopted another method, by which they, in a great
measure, avoid that danger. They now dissolve
the quicksilver in a bottle containing aqua fortis,
and lcave it in the open air during the solution, so .
that the noxious vapour escapes into the air.  Then
a litde of this solution is poured into a basin, and
with a brush dipped therein, they stroke over the
surface of the metal to be gilt, which immediately
becomes quicked. The amalgam is now applied
by one of the following methods:—viz.

Ist. By proportioning it to the quantity of arti-
cles to be gilt, and putting them into a white bat
together, working them about with a soft brush, till
the amnlfnm is uniformly spread.

Or, 2dly. By :Pplyingaporﬁon of the amalgam
upon one part, an: lpmdintﬁ it on the surface, if
flat, by working it about with a harder brush.

‘he work thus is put into a pan, and
exposed to a gentle degree of heat; when it becomes
hot, it is frequently put into a hat, and worked
about with a painter’s brush, to prevent un
imﬁl'ar dissipation of the mercury, till, it last, th

uicksilver is entirely dissipated by a repetition of
the heat, and the gold is attached to the surface o’
the metal. This gilt surface is well cleaned by -
wire brush, and then artists heighten the colour o
the gold by the application of various composiuons
this part of the process is called colowring.
To sitver 3

Dissolve an ounce of pure silver in aquu fortis,
and precipitate it with common salt; to whicn
add 4 Ib. of sal ammoniac, sandiver, and white vi-
triol, and $ oz. of sublimate.

Another method.—Dissolve an ounce of pure 214
ver in aqua fortis; pr te it with com L,
and add, after washing, 6 ounces of common salt. 3
ounces each of sandiver and white vitriol, and $ (2.
of _;uhblimate. .

csc are to be ground into a e upod a fine
stone with a mulleg?)dne mbmnep:.:o bepo:llvcnd .
must be rubbed over with a sufficient quanm{. ot
the pastc, and exposed to a propker degree of heat.
Where the silver runs, it is taken from the fire,
and dipped into weak spirit of salt to clean it.

Sitvering on gilt work, by amalgamatson.

Silver will not attach itself to any metal by amai
gamation, unless it be first gilt process is Lae
same as gilding in colours, only no acid should

used.
T'o sitver in the cold way.

Take two drachms of each, tartar and commun
salt; 4 a drachm of alum, and 20 Enim of silver,
precipitated from the nitrous acid by copper; muke
them into a paste with alittle water.  This isto be
rubbed on the surface to be silvered with a cork, &e.

JAnotier method.—Dissolve pure silver in aqua
&lnin, md&l ipitate theesilver \vit{\ col:’xmon

t; make this ipitate into a adding a
little more salt l::lcemm of uﬂarmh n’: upp?i‘ed
asin the former method.

T'o separate the silver from plated copper.

This process isapplied to recover the na ver from

Q
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the plated metsl, which has been rolled down for
vortons, toys, &e. without destroying any large
portion of the copper. For this purpose, a men-
struum izeomposed of 8 pounds of oil of vitriol, 14
ounce of nitre, and a pound of water. The plat-
ed metal is boiled in 1t till the silver is dissolved,
and then the silver is recovered by throwing com-
mon salt into the solution.
To assay plated metals.

Take a determinate quantity of the plated me-
al; put it into an earthen vessel, with a sufficient
quantity of the above menstruum, and place it in a
gentle heat. 'When the silver is stripped, it must
be collected with common salt; the calx must _e
tested with lead, and the estimate mad. according
to the product of silver.

To e sron.
Iron may be plated J three different modes.
1st. By polishing the surface very clean and

level with a burnisher; and afterwards by exposing
it to a blueing heat, a leaf of silver is properly
placed and carefully burnished down. This is re-
peated till a sufficient number of leaves are applicd,
to give the silver a proper body.

2d. By the use of a solder; slips of thin solder are

laced between the iron and silver, with a little

ux, and secured together by binding wire. It is
then placed in a clear fire, and continued in it till
the solder melts; when it is taken out, and on cool-
wg is found to adhere firmly.

And 38d. By tinning the iron first, and uniting
the silver by the intermedia of slips of rolled tin,
bprought into fusion in a gentle heat.

To heighten the colour of yellow gold.

Take of salt petre, 6 oz. green copperas, 2 oz.
white vitriol and alum, of each, 1 oz.

If it be wanted redder, a small portion of blue
vitriol must be added. These are to be well mix-
al, um!]«'limlvhe‘da inlvuelr as t}e colour is{ ;ﬂntcd.

o heighten the colour o en gold. :

T'ake ofsufl petre, 1 oz. 10 d\ft:.e sals:\mmoniac,
1 0z. 4 dwts. Roman vitriol, 1 oz. 4 dwts. verdi-
gris, 18 dwts. Mix them well together, and dis-
colve a plortion in water, as occasion requires.

The work must be dipped in these compositions,
applied to a proper heat to burn them off, and then
juenched in water or vinegar.

To heighten the colour of red gold.

To 4 0z. of melted yellow wax, add, in fine pow-
der, 14 oz. of red ochre, 1} oz. of verdigris, cal-
cined till it yield no fumes, and § an oz. of calcin-
ed borax; mix them well er. 1t is necessa-
1y to culcine the verdigris, or else, by the heat ap-
plied in burning the wax, the vin becomes so
woacentrated as to corrode the surface, and make
"t a)npear speckled.

T'o separate gold from gilt, copper and sitver.

App ¥ a solution of borax, in water, to the gilt
surfuce, with a fine brush, and sprinkle over it some
fine powdered sulphur. Make the piecered hot, and
quench itin water.  The gold may be easily wiped
off with a scratch-brush, und recovered by testing
it with lead.

Gold is taken from the surface of silver by
spreading over it a paste, made of powdered sal am-
moniac, with aqua fortis, and heating it till the
matter smokes, and is nearly dry; when the gold
may be separated Ly rubbing it with a scratch brusb.

To tin copper and brass.

Boil six puunds of gream of tartar, four gallons
of water, and eight pounds of grain tin, or tin sha-
vings. After the materials have boiled a sufficient
time, the substance to be tinned is put therein, and
the boiling continued, when the tin is precipitated
i its metullic fora.

To tin iron or copper zessels.
Lron which is to be tinned, must be previously
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steeped in acid materials, such as sour whey, 1
tillers® wash, &c.; then scoured, and dipped in mek
ed tin, having beeu first rubbed over with a solv
tion of sal ammoniac. The surfuce of the tin is
prevented from caleining, by covering it with a comt
of fat. t‘ﬂpper vessels must be well eleansed; and
then a sufficient quantity of tin with sal ammoniac
is put therein, and brought into fusion, and the cop~

vessel moved about. A little resin Is some-
times added.  The sal ammoniac prevents the cop-
per from scaling, and causes the tin to be fixed
whereyer it touches. Latcly, zinc has been pro-
posed for lining vessels instead of tin, (o avoid the
1ll consequences which have been unjustly sppre-
hended.

To prepare the lenden tree.

Put § an ounce of the super-acetatc of lead in
owder, into a clear glass globe or wine decanter,
lled to the bottom of the ncck with distilled

water, and 10 drops of nitric acid, and shake the
mixture well.  Prepare a rod ot zinc with a ham-
mer and file, so that it may be a quarter of an inch
thick, and one inch long; at the same time form
notches in each side for a thread, by which it is to
be suspended, and tie the thread so that the knot
shall be uppermost, when the metal hangs quite per-
pendicular.  When it istied, pass the two ends o!
the thread through a perforation in the cork, anit
let them be again tied over a small splioter of wood
which may pass between them and the cork.
When the string is tied, let the length between the
cork and the zinc be such that the precipitant (the
zinc) may be at equal distances from the sides, bot-
tom, and top, of the vesscl, when immersed in it
When all things arc thus prepared, (lnlaoe the ves-
gel in a place where it may not be disturbed, snd
introducc the zinc, at the same time futing in the
cork. The metal will very soon be covered with
the Jead, which it precipitates from the solution,
and this will continue to take place until the whole
be procipitated upon the zine, which will assume
the form of a tree or bush, whose leaves and
branches are laminal, or plates of a mctallic ige-
tre.
To prepare the tin tree.

Into the same, or a similar vessel to that used in
the last experiment, pour distilled water as before,
and put in three drachms of muriate of tin, addin,
ten Jrops of nitric acid, and shake the vessel unta
the salt be completely dissolved. Replace the zine
‘which must be cleared from the cffects of the
ormer experiment,) as belore, and sct the whobe
aside to precipitate without disturbance. Ina few
hours, the effeet will be similar to the last, oaly
that the tree of tin will have more lustre.  In these
experiments, it is surprising to observe the laminme
shoot out as it were from nothing ; but this pheno-
menon seems to proceed from a galvanic action of
the mefals and the water.

To {n-epune the silver tree.

Pour into u glass globe or decanter, 4 drachmse
of nitrate of silver, dissolved in a pound or more
of distilled water, and lay the vessel on the chimaey
piece, or in some place where it may not be dis-
t . _Now pour in 4 drachms of merewy. I
a short time the silver will be precipitated n the
most beautiful arborescent form, resembling real
vegetation. This has been generally termed the
Arbor Diane.

Metallic watering, or for blanc motre.

Thisarticle, of Parisian invention, which is muet
employed to cover ornamental cabinet work, dress-
ing boxes, telescopes, opera gl , &e. &e. is pre-
peared in the following manner.

Sulphuric acid 1s to be diluted with from seves
to nine parts of water; then dip a sponge or
into it, and wash with it the surface of & shect
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na  This will dily exhibit an appearance of
erystalhization, \‘x::a i{ the moiré. ppe

is effect, howcever, cannot be easily produeed
apon ev;g\ sort of sheet tin, for if the sheet has
been o hardened by hammering or rolling,
then the moiré eannot be effected until the sheet
tas been heated 80 as to produce an incipient fusion
on the sarfoce, after which the acid will act upon
W, and produce the moiré. Almost any acid will
do as well as the mllvhuric. and it is said that the
eitmic acid dissolved in a sufficient quantity of wa-
ter, answers better than any other.

.The moiré may be much improved by employ-
g the blow pipe, to frrm $mall and beautiful
qlxek: on the surface of the tin, pievious to the ap-
plieation nf the acid.

When the moiré has been formed, the plate is
to be varnished and polished, the varnish bein
tinted with any glazing colour, and thus the red,
green, yellow, and pearl coloured moirés are ma-
mufactured.

Chinese sheet lead.

The opemtion is carried on by two men ; one
3 seated on the floor with a large flat stone before
tim, and with a moveable flat stone-stand at his
ude. His fellow workmnan stands beside him with
s erucible filled with melted lead ; and having
rm!-d a certain quantity upon the stone, the other
ifls the moveable stone, and dashing it on the fluid
tead presses it out into a flat and tun plate, which
be instantly removes from the stone. A second
quantity of lead is poured in a similar manner, and
a similar plate formed, the process being carried

on with st rrapidity. The rough edges of the
plstes sre then cut off, and they are solﬁcred to-
for use.

Mr Waddel has applied this method with great
mecess o the formation of thin plates of zine, for

sralvanic purposes.
PR

PARTING.

By this process gold and silver are separated from
rach mbeEmleg:: two metals equally resisting

the action of fire and lead, must therefore be sepa- ||

rater) by other means.  This is effected by differ-
et meantrea. Nitrous acid, marine acid, and sul-
pbur, which cannot attack gold, operate upon sil-
ver ; and these are the principal ageuts cmployed
io this 'Y
Partng by nitrous acid is most convenient, con-
atly most used,—indeed, it is the only one
employed by goldsmiths. This is called simply
pesting.

That made by the marine acid is hy cementation,
and is called centrated parting ; and partiog by
aijphur is made by fusion, and called DRY PaART-
ree.

Parting b a fortis.
This process canont x{u?eq«‘.'cdfunlcss we attend to

some essential circumst : 1st. the gold and
silver ruust be in a proper portion, viz. the silver
onght to be three parts to one of gold ; though a

raass containing two parts of silver to one of gold
ary be nﬂed To judge of the quality of the
metal to be parted, assaycrs make a comparison
oo (-:t:d Wof ‘ool:e, l:jcu;een itand ﬁtn:eis needles
@om and silver, in gradua ropor-
tions, and y marked ; Ev';:ich mpca‘l’;)etd
raoor sxapies. If this trial shews that the silver
@ oot 10 the gold as three o0 one, the mass is im-

foc the operation, unless more silver be

s sod dly, that the parting may be cxact,
the aqua fortis must be very pure, expecially frec
from any mixture of the vitriolie or wariue acid.
Por if (is were not attended to, a quantity of sil-

(

{ the

ver proportionable to these two foreign acids would
be separated durinf the solution ; and this quanti-
ty of sulphate of silver would remain mingled with
Id, which conscquently would not be entirely
purihied by the operation.

The gold and silver to be parted ought previous-
ly to be granulated, by melting it in a crucible, and
pouring it into a vessel of water, giving the water
at the same time a rapid circular motion, by quick-
ly stirring it round with a stick. The vessels ge-
nerally used in this operation are called partin,
glasses, which ought to be very well annealed, an
chosen free from flaws ; as one of the chief incon-
veniencesattending the operation is, that the glasses
are apt to crack by exposure to cold, or even when
touched by the hand. Some operators secure
bottom of the glasses by a coating composed of a
mixture of new-slaked lime, with beer and whites
of eggs, sprend on a cloth, and wrapped round the
glasses at the bottom ; over which they apply a
composition of clay and hair. The parting glasses
should be placed in 1 ining water support-
ed by trivets, with a fire under them ; becauseif a
glass should break, the contents are caught in the
vessel of water, If the heat communicated to the
water be too great, it may be properly regulated by
pouring cold water Frn ually and carefully down
the side of the vessel into a parting glass 15 inches
high, and 10 or 12 inches wide at the bottom ;
placed in a copper pan 12 inches wide at bottom,
15 luches wide at top, and 10 inches high, there is
usually put about 80 ounces of metal, with twice as
much of aqua fortis.

The aqua fortis ought to be so strong as to act
sensibly on silver, when cold, but not so strong as
to act violently. Little heat should be applied at
first, as the liquor is apt to swell and rise over the
vesscl ; but when the acid is nearli saturated, the
heat may sufely be increased. \When the solution
ceases, which 1s known uy the effervescence dis-

| continuing, the liquor is tp be poured off ; if any

grains appear entire, more aqua fortis must be
added, till the silver is all dissolved. If the o]
ration has becn performed slowly, the remainiug
go:g will hl\'(l!’ thek ll)ﬂrm of distinct manel.h The

a rs black after parting ; its parts have no
z;‘:l)hesigget:gcther, because the a?lvcr dissolved from
it has Jeft many interstices. To give them more
solidity, and improve their *colour, they are put
into a test under a mufile, and made red hot, after
which they contraet and become more solid, and
the gold resumes its colour and lustre. 1t is then
called era1x Goun. 1f the operation has been per-
formed hastily, the gold will have the appearance
of black mud or powder, which, after well washing,
must be melted.

The silver is usually recovered by precipitating
it from the aqua fortis by means of pure copper.
If the solution be perfectly saturated, no, precipi-
tation can take place, till a few drops of aqua fortis
are added to the liquor. The precipitate of silver
must be well washed with boiling water, and
be fused with nitre, or tested off’ with lead.

Parting b% cemenmof .

A cement is prepared, com our parts
of bricks powdcres. and sifted ; of one part of
green vitriol calcined till it b red ; and of
one part of common saft : this is to be made into
a firm paste with a litle water. It is called the
CEMENT ROYAL.

The gold to te cemented is reduced into plates
as thin as money. At the bottom of the erucible
or cementing got, A stratum of cement, of the
thickness of a fioger, is put, which is covered with
plates of gold ; and so the strata are placed alter~
nately. The whole is covered with a lid, which
is Juted with a mixture of clay and sand. This
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pot raust be placed in a furnace, or oven, heated
gradually till it becomes red hot, in which it must
be continued during 24 hours. The heat must not
melt the gold. The pot or crucible is then suffered
to cool; and the gold carefully separated from the
ceraent, and boiled at different times in a large
quantity of pure water. It is then assayed upon a
touch-stone, or otherwise; and if it be not suffi-
ciently pure, it is cerented a second time. In this
process the vitriolic acid of the bricks, and of the

lcined vitriol, d the cc salt du-
ring the cementation, %y uniting to its alkaline
base, while the marine acid becomes concentrated
by the heat and dissolves the silver alloyed with the

Id. This is a very troublesomne process, though
it succeeds when the portion of silver is so small
that it would be defended from the action of aqua
fortis by the superabundant gold; but is little used,
except to extract silver, or base inetals, from the
surface of gold, and thus giving to an alloyed me-
tal, the colour and ;})peumnce of pure gold.

ry parting.

This process is performned by sulphur, which will
easily unite with silver, but does not attack gold.
As this dry parting is even troublesome, as well as
expensive, it ought not to be undertaken but on a
considerable quantity of silver alloyed with gold.
The ﬁnenl procedure is as follows.—The metal
must be granulated; from 1.8 to 1.5 of it (accord-
ing as it 1s richer or poorer in the ?ld’) is reserv-

,and the rest well mingled with ao eighth of
powdered sulphur; and putinto a erucible, keeping
a gentle fire, that the silver, before melting, may
be thoroughly penetrated by the sulphur; if the
fire be hasuly urged, the sulphur will be dissipated.
If to sulphurated silver in fusion, pure silver be
added, the latter falls to the bottom, and forms
there a distinct fluid, not miscible with the other.
The particles of gold, having no affinity with the
sulphurated silver, join theniselves to the pure sil-
ver wherever they come in contact, and are thus
transferred from the former into the latter, more
or less perfectly, accurding as the pure silver was
more or less thoroughly diffused through the mix-
ture. It is for this use thata part of the granulated
silver was reserved. The sulphurated mass being
brought in.o fusion, and kept melting for nearly an
hour in a covered crucible, one-third of. the re-
served grains is thrdwn in, which, when melted,
the whole is well stirred, that the fresh silver may
be distributed through the mixed to collect the

Id {rom it; this is performed with a wooden rod.

is is repeated till the whole reserved metal be
introduced. The sulphurated silver ap
fasion, of a dark brown colour; after it has been
kept in fusion for a certain time, a part of the sul-

s, in |
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ment as before.  [he gold thus collested may be
concentrated into a smaller by repeating the
whole process, so that at last it may be parted by
aqua forus without toc much expense.

—
IRON AND STEEL.

Expeditions mode of reducing iron cre into malle-
able sron.

The way of proceeding is by stamping, washing,
&ec. the calcine and materials, to separate the ore
from cxtraneous matter; then fusing the prepared
ore in an open furnace, and instead of custing it,
to suffer it to remain at the bottom of the furnuce
till it becomes cold.

New method of shingling and manufacturing iren.

The ore being fused in a reverbernting furnace,
is conveyed, while fluid, into an air-furnace, where
it is exposed to a strong heat, till a bluish flame is
observed on the surfuce, it is then sgitated on the
surface, till it loses its fusibility, and is collected
into lumps called loops. These loops are then put
into another wir-furnace, brought to a white or
welding heat, and then shingled into half-blooms
or slabes. They are again exposed to the sir-fur-
nace, and the half-blooms taken out and forged inte
anconies, bars, half-flats, and rods for wire; while
the slabes are passed, when of a welding hest,
through the grooved rollers. In this way of pro-
ceeding, it matters not whether the iron is
pared from cold, or hot-short metal, nor is there
any occasion for the use of finery, charcoal, coke,
chafery or hollow-fire; or any blast by bellows, or
otherwise; or the use of fluxes, in any part of the
pmces:z proved method lding i

met, of we iron. :
This cﬂnsists in the skilful bunfl;:gﬁof the iron
to be welded; in the use of an extraordinarily large
forge-hammer, in employing a balling-frurnace, iv-
stead of a hollow-fire or cha{ery; and in passi
theiron, reduced to amelting heat, thy groo
mill rollers of different shapes and sizes, as re-
quired,— R ry of Arts, vol. iii.

Welding steel, or iron and cast-steel.

Melt borax in an earthen vesscl, and add one-
tenth of pounded sal ammoniac. When well mixed,
pour it out on an iron plate, and as soon as it is
cold, pulverize and mix it with an equal quantity
of unslaked lime., ‘To prucced to the opcrutioa,
the iron or stcel must be first heated toa ﬂ:tlhe::i
and the powder strewed over it; the picres of mel
thus prepared are to be :g\in put in the fire, and
raues to a heat consideradly lower than the usual
welding one, when it is to be withdrawn and well
beaten by a hammer, till the surfaccs are perfectly

phur having escaped from the tup, the.surface be-
comes white, and some bright drops of silver about
the size of a pea, are

happens the fire must be immediately discontinued,

reeived on it. ' When this |

for otherwise more and more of the silver thus '
" !

hatl

losing its 5 would and

le with '

the part at the bottom, in which the goI(T is col- '

lected. The whole is poured into an iron morwr

sed and duly beated. ‘The gold diffused at first '

wough the while mass, is now found collected in

w prst of it at the bottom, (amcunting only to about !

«nch as was reserved unsulphurated from the

|

mass) by a chisel or hammenr; or more perfectly by |
lucing the whole mass wiih its hottom upwards |

in a crucible, the sulphurated part quickly melts,
leaving, unmelted, that which contains the gold.
The sulphurated silver is ussayed, by kceping a
portion of 1t in fusion in an open crucible, till
the sulphur is dissipated; and then by dissolving
tin aqua forls, ' it ehould still be: found to con-
wen gote, Lt Lo . woted to the same treat-

Common hardening.

Iron by being heated red hot, and planged inta
ocold water, acquires a great degree of hardoess
This proceeds from the coldness of the watex
which contracts the particles of the iron into less

space
Cazse-hardening.

Case-hardening is a superficial conversion of iron
into steel by cementation. 1t is performed on small
picces of iron, by enclosing them in an iron box,
containing burnt lcather, bone-dust, or any other
Rlnlogistic,substame; and exposing them for sume

ours to a red heat.  The surfuce of the iron thus
becomes perfeclly metallized. Iron thus trested

is susceptible of the finesy polish.
T'o convert iron info steel by cementation,

The iron is formed into bars of a couvenlent
size, sod theu placed in & cementing furnace, with
sufficicat quantity of eement, which is com
of coals o? animal or vegctuble substances, mixwd

.



METALLURGY.

with ealcined bones, &c.  The following are very
execllent eements:—1st,one part of powdered char-
ooml, and half 2 part of wood-ashes well mix._d to-
gether; or, Aly, two parts of chareoal, moderately
powdered, one part of booes, horn, hair, or skins
of animals, burnt in close vessels to blackness and
powdered; and halfa mof wood-ashes; mix themn
well together. The of iron to be converted
1o steel, are placed upon a stratum of cement,
amd covered all over with the same; and the vcssel
which contains them closely luted, must be exposed
o a red heat for 8 or 10 hours, when the iron will
be converted into steel.

Steel i;‘prqmed from bar iron by fusion; which
econsists Jblnn%:g 2 bar into melted iron, and
«ecping it there for some time, by which process
% is converted into m steel.

All iroa which mes harder by suddenly
guenching in cold water is called steel; and that
steel which in quenching acquires the greatest de-
gree “&W in the lowest d lﬂe:f ?leat, and
retains the greatest strength i induration,
sugit to be considered as the best.

Fwproved process of hardening steel.

Articles manufactured of steel for the purposes
of cutling, are, almost without an exception,
hardened from the anvil; in other words, they are
taken from the forger to the hardener without un-
dergoing any intermediate process; and such is the
sccustomed routine, that the mischicf arising has
acaped observation.  The act of forging produces
s srong scale or coating, which is spread over the
whole of the blade; and to make the evil still more
formidable, this scale or coating is unequal in sub-
Rwance, varying in proportion to the degree of heat
eommuni to the steel in forging; it is, partial-
Iy, almost impenctrable to the action of water
yhen immersed for the purpose of hardening.
Hemee it is that different degrees of hardness pre-
vail in nearly every mzor manufactured: this is
esidently a positive defect; and 50 long as it conti-
sues to exist, great difference of temperature must
exist likewise. Razor-blades not ui uently ex-
hibit the Gact here stated in a very striking map-
ner: what are termed clouds, or parts of unequal
palish, derive their origin from this eause; and

and distiactly, or rather distinctly though
0t ci , show how far this partial coating has
axtended, and where the action of the water has
been yielded to, and where resisted. It certainly
aanst be matter of astonishment, that so few im-
provements have been made in the hardening of
seel, when the evil herw complained of so univer-

£

process of hardening can be effected with a less
portion of fire than 1s, or can be, required in any
other way. These observations are decisive, and
will, in all probability, tend to establish in gene-
ral use what cannot but be regarded as a very im-
portant improvement in the manufacturing of edged
steel instiruments.—Rlodes’ Essay on the Manu-
JSacture of a Razor.
Iinproved mode of hardening steel by h ing.
ravers, axes, and in fact all steel instruments
that require to be excessively hard, may be easily
rendered so by heating them to the temlpering de-
and hammering them till cold. 1If a graver,
it is to be heated to a straw colour, hammered op
the acute edge of the belly, tempered to the straw
oolour again, ground and whetted to a proper shape.
A graver thus will cut into steel, without
previous decarbonization. 1f the point should oa
trial be found not sufficiently hard, the operation
of heating, hammering, and tempering, may
be repeated as often as necessary.
En{b’nh cast steel.
The finest of steel called Exglish cast steel, 1s
repared by breaking to pieces blistered steel, and
en melting it in a crucible with a flux composed
of carbonaceous and vitrifiable ingredients. The
vitrifiable ingredient is used only inasmuch as it is
a fusible body, which flows over the surface of the
metal in the crucibles, and prevents the access of
the oxygen of the ~tmosphere. Broken glass is
sometimes used for this purpose.

‘When thoroughly fused it is cast into ingpts,
which, by gentle heating and careful hammering,
are tilted into bars. Bg this process the steel be
comes more highly onized in proportion to the
quantity of flux, and in consequence is more brittle
and fusible than before. Hence it surpasses all
other steel in uniformity of textufe, hardness and
closeness of grain, and is the material employed in
all the finest articles of FEnglish cutlery.

To make edge-tools from cast steel and sron.

‘I'his method cousists in fixing a clean piece of
wrought iron, brought to a welding heat, in the
occatre of a mould, and then ing in melted steel,
30 as entirely to envelope the iron ; and then forg-
ing the mass into the shape required.

T'o colour steel blue.

The steel must be finely polished on its surface,
and then exposcdto an uniform degree of heat.
Accordingly, there are three ways of colouring :
first by a xame producing no soot, as spirit of
wine ; secoudly, by a hot plate of iron ; and third-

| 1y, by wood-ashes. Asa very

d of .
heat is 'y, wood-ashes for fine wo:E bears

ully obtains, as almost to warrant the supposition
tat 00 sttcmpt has ever been made to remove it.
The remedy, however, is easy and simple in the
atreme, and so evidently efficient in its applica-
tom, that it cannot but excile surprise, that, in the
peesent highly improved state of our manufactures,

a eommuuication should be made as a disco-
sery entirely new,

Lastend, theref of the custol mode of
tardeniag the blade from the anvil, let it be passed
im~liately from the hands of the furger to the
grinder; 8 sli; plication of the stone will re-
wmove the whole of the scale or coating, and the
rzor will then be properly prepared to undergo
the opcration of luarﬁcmng with advautage. It will
be Fuaily ascertained, that steel in this state heats
in e fire with greater regularity, and that when
immerscd, the obstacles being removed to the im-
modiste actiom of the water on the body of the
feel, the ater becomes equally hard from one ex-
wemity (o e other. To this may be added, that,
= the lowest posnible heat at wluch steel becomes
Aerd fs indhebatobly the best, the mode here recome
aeaded will be found the ouly one by which the

the preference. The work must be covered over
with them, aund carcfully watched; when the colour
is sufficiently heightened, the work is perfect. “Uhis
colour is occasionally taken off with a very dilute
marive acid.

T'o distingcish steel from iron.

The principal characters by which steel may be
distinguished from iron, are as follows :—

1. After being polished, stecl appears of a whiter
light grey huc, without the blue cast exhibited by
iron. 1t also takes a higher polish.

2. The hardest steel, when uot anncaled, appears
granulated, but dull, and without "ining fibres.

3. When steeped in acids the hard. - the steel is,
of a darker hug 1s its surface.

4. Stecl is not so much iuclined to rust as iron,

5. In general, stecl has a greater specifio gra-
vity. .
({ By being hardened and wrought, it may be
rendercd much more elastic than iron.

7. It is ot attracted so strongly by the magnet as
sott iron. It likewise acquires maguctic proper-
ties more slowly, but retans them longer; for



which reason, steel 13 used in making needles for
sompasses and artificial magnets.

8. Steel is ignited sooner, and fuses with less de-

ee of heat, than malleable iron, which can scarce-
fyr be made to fuse without the addition of powder-
ed charcoal ; by which it is conveited into steel,
and afterwards into crude iron.

9. Polished steel is sooner tinged by heat, and
that with higher colours than irpn.

10. In a calcining heat, it suffers less loss by
burning, than soft iron does in the same heat, and
the same time. In calcination a light blue “lame
hovers over the stecl, either with or without a sul-
phaureous odour.

11. The scales of steel ‘are harder and sharper
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than those of iron ; and consequently more fit s«
polishing with.

12. In a white heat, when exposed to the biast
of the bellows among the coals, it beging to swest,
wet, or melt, partly with light-colourcd and bright,
and partly with red sparkles, but less emckYiug
than those of iron. 1In a melting heat too, it con-
sumcs faster.

13. In the vitriolic, nitrous, and other acids,
steel is violently attacked, but is longer in dissols -
ing than iron. After maceration, according as it
ia softer or harder, it appears of alighter, or durk-
‘CIi grey colour; while iron on the other hand &
white.

VARNISHES.

To give a drying quabity to oil.
Into 8 'il. of lwrengz.-;er, put lcipgf sulphate
of zino, (white vitriol) and mx the whole with 2
pounds of oil of pinks, or poppy oil. Expose this
mixture in an earthen vessel capable of standing the
fire, to a degree of heat sufficient to maintain it in
a slight state of ebullition. When one half or two-
thirds of the water hus evaporated, pour the whole
nto a glass bottle or jar, and leave it at rest
tiil the oil becomes clear. nt the clearest part
by means of a glass funnel, the beak of whi
stopped with a plece of cork : when the separation
of the oil from the water is completely effected,
remove the cork stopper, and supply its place by
the fore-finger, which must be applied in such a
manner as to suffer the water to escape, and to re-
taig only t.hlc oi}l‘. &

oppy-0il when prepared in this manner be-
comes, after some weeks, exceedingly limpid and
eolourle[s'-. dryi

To give a drying quality to fat oils.

Take of nut-oil, orl’ilﬁhee(l-of'{, 8 lbs, white lead,

slightly calcined, yellow of lead, (sal satur-
ni) Also calcined, sulphate of zinc, (white vitriol)
each 1 o0z. vitreous oxide of lead, (litharge) 12 oz.
a head of garlic, or a small onion.
.. Whea dry substances are pulverized, mix
them with the garlic and oil, over a fire capable of
maintainiug the oil in a sligint state of ebullition :
continue it till the oil ceases to throw up scum, till
it assumes a reddish colour, and till the head of
garlic becomes brown. A pellicle will then be
soon formed on the oil, which indicates that the
operation is completed. Take the vessel from the
fire, and the pellicle, being precipitated by rest,
will carry with it all the unctuous parts which ren-
dered the oil fut. When the oil becomes clear,
separate it from the deposit, and put it into wide-
mouthed bottles, where it will completely clarify
itsclf in time, and improve in quality.

Auother method.—Take of vitreous oxide of lead,
(litharge) 14 oz. sulphate of zine, (white vitriol
3-8 of an o0z. or 3 gros. linsecd, or npt-oil, 16 oz.
The operation must be conducted as In the preced-
ing case.

e choice of the oil is not a matter of indiffer-
ence. If it be destined for painting articles exposed
to the impression of the external air, or for’ deli-
cate painting, nut-oil or lpnppy-oil will be requi-
site. Linseed oil i3 used for coarse painting, and
that sheltered trom the effects of the rain and of the
wun.

L}

Alittle negligence in the management of the fire,
has often an intluence on the colour of the oil, o
which a drying quality is communicated; in this
case it is not proper for delicate painting. Taisin-
convenience may be avoided by tying up the dxg-
ing matters in a small bag; but the dose of the lith-
arge must then be doubled. The bag must be sus-
pended by a piece of packthread fastened to a stick,
which is made to rest on the edge of the vesscl in
such a maunner as to keep the bag at the distunce
of an inch from the bottom of the vessel. A pel-
licle will be formed as in the firs. operation, but it
will be slower in making its appearance.

Another.—A drying quality may be commum-
cated to oil by treating, in a heat capable of msin-
taining a slight cbullition, linseed or nut-oil, to
each pound of which is added 3 oz. of vitreous ox-
ide omend, (lithu'geg reduced to fine powder.

The preparation of floor-cloths, and all paintings
of large figures or ornaments, in which argillaceous
colours, such as yellow and red boles, Dutch pink,
&ec. are employed, require this kind of -
tion, that the desiccation may not be too sbow; but
painting for which mctallic oxides are used, such
as preparations of lead, copper, &ec. require only
the doses before indicated, use these oxidea
contain a great deal of oxygen, and the oil, by their
contact, acquires more of a drying quality.

JAnother.—Take of nut-oil, € Ibs. common wa-
ter, 3 do, sulphate of zinc, (white vitriol) 2 oz.

Mix these matters, and subject them to & uliﬁ!lu
ebullition, till Jittle water remains. Dceant the
oil which will pass over with a small quantity of
water, and separate the latter by means of a fun-
nel. The oil remains nebulous for some time; after
which it becomes clear, and seems to be very little
coloured.

Another—~Take of nut oil, or linsecd odl, 6 1bs
common water, 4 lba. sulphate of zivo, 1 oz, garlie,
one head.

Mix these matters in a large iron or espper pau;
then place them over the fire, and maiutain the
mixture in a state of cbullition during the whole
day; boiling water must from time to time be ade
ded, to make up for the loss of that by evapora-
tion. The garlic will assume a brown appearance.
Tuke the pan from the fire, and having suffered o
deposit to be formed, decant the oil, which will
clarify itself in the vessel. By this process the
drying oil is rendered sumewhat more eoloured
it 13 reserved for delicate colours.



VARNISHES,

Resinous .
Take 10 1bs. of drying nut oil, if the paiut is
destined for external articles, or 10 lbs. of dry-
ung linseed oil, if for internal, resin, 3 1bs. turpen-
une, 6 oz,
Cause the resin to dissolve the oil by means of
a gentle hest.  When dissolved and incorporated

=ith the oil, ad* the turpentine: leave the varnish |

w2 eest, by which means it will often deposit por-
sons of resin and other irpurities; and then pre-
«vve itin wide mouthed bottles. It must be used
:reshi; when suffered t) grow old it abandons some
of its resin.  If this r>ainous oil assumes too much

comsistcuce, dilute it with a little essence, if in- ||

tended for articles sheltercd from the sun, or with
1l of poppics.

In Switzcrland, where the principal purt of the
mason’s work conaists of stone subject to crumble
to pacces, it is often found necessary to give them
2 eoating of oil paints to stop the effects of this de-
eomposition. ‘Tbis painting has a great deal of
lastre, and when the last coating is applied with
resinous oil, it has the effcct of a varnish. To
Sive it more durability, the first ought to be ap-
plied exceedingly warm and with plain oil, or oil
very litte charged, with the grey colour, which is

to the two following.—
Fat copal varnish. .

Take picked copal, 16 ounces, preparcd linseed
" ‘:' ol of poppius, 8 do. essence of turpentine,
' ‘

Liquefy the copal io a matrass over a comumon
4re, and then add the linseed oil, or oil of poppies, in
& mate of cbullition; when these matters are in-
sorporated, take the roatrass from the fire, stir the
matier Gl the greatest heat is subsided, and then
add the eswnce of turpentiue warm. Struin the
whole, while still warm, through a piece of linen,
wd pat the varnish joto u wide-mouthed bottle.
fime coutributes towards its clarification; and in
this manner it ucquires a better quakhity.

Farsish for waich cases in imitation of tortoise shell.

Take copal of an amber colour, 6 0z. Venice
warpentine, 14 oz. prepared linseed oil, 24 oz. es-
sence of tarpentine, 6 oz.

It is castomary to place the turpentine over the
eopal, rcduced to small fragments, in the bottom
of au cartben or metal vessel, or in a matrass ex-

o such a beat as to liquefy the copal: but it
ts more advantageous to liquefy the lutter alone,
to add the oil in a state of ebullition, then the tur-*

ive liqueficd, and in the lust place the essence.
the sarnish is too thick, some essence may b~
sdded. The latter liquor is a regulator for the
coasistence in the hands of an artist
T'o make a colourless copul varnish.

As all copal isnot 6t for this purpose, in order
0 secertain such picces as are good, each must be
uken separately, and a single drop of pure essen-
tial oil of roscuary, not altered by kecping, must
be lct full on it. T'hose picecs which soften at the
past that imbibes the oil, wre good; reduce them
0 power, which sift through a very fine hair sicve,

put it into a gluss, ou the bottom of which it
weR uot lic more thau a finger’s breadth “thick.
it cssence of roseroary to a similar height;

wir the whole for a few minutes, when the copal
will dissolse into a viscous fuid,  Let it stand for
two hours, and then pour guatly on it two or three
drops of very pure ulcobiol, which distribute over
the gily mass, by iuclining the bottle in different
direstions with a very gentle motion.  Repent this
speration by litrle and litde, till the incorporation
18 effected, and tue varnish reduced to u proper de-

z? of fuidity. It mast then be left to vtand a )
days, aud when very clear be decanted off,

This vamish, th 8 made without heat, may be ap- !
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plied with equul success to pasteboard, wood, and

metals, and tukes a better polish than any other.

It may be used on paintings, the beauty of which

it greatly heightens.—Monthly Mag. Oct. 1809.
Gold coloured copal varnish.

Tuke copal in powder, 1 ounce, ess sl o1l of
lavender, 2 do. essence of turpeatine, 6 do.

Put the essential oil of lavender into a matrass
of a proper size, placed on a sand-bata heated by
an Argand’s lamp, or over a moderate coal fire.
Add to the oil wlililc very warm, and at several
times, tne copal powder, and stir the mixture with
a stick of white wood rounded at the end. W hen
the copal has entirely disappeared, add at thres
different times the essence almost in a state of ebul-
lition, and keep continually stirring the mixture.
When the solution is completed, the result will be

.a varnish of a gold colour, excecdingly durable and

brilliant, but less drying than the preceding.

Another method.—To obtain this varnish colour-
less, it will be proper to rectify the essence of the
shops, which is often hiihly coloured, and to give
it the necessary density by exposure to the sun in
bottles closed with cork stoppers, leaving an inter-
val of sdme inches between the stopper and the
surface of the liquid. A few months are thus suf-
ficient to communicate to it the required qualities.
Besides, the essence of the shops is rarely possess-
ed of that state of consistence, without having at
the same time a strong amber colour.

The yarnish resulting from the solution of cops
in oil of turpentine, brought to such a state as tv
produce the maximum of solution, is excecdingly
durable and brilliant, It resists the shock of hard
bodies much better than the cnamel of toys, which
often becomes serutched and whitened by the im-
pression of repeated frictiong it is susceptible also
of a fine polish. 1t is applied with the greatest suc-
cess to J#lilosophical instruments, and the paintings
with which vesscls and other utensils of metal are
decorated.

JAnother.—Take copal, 4 ounces, clear turpen-
tine, 1 oz.

Put the copal, coarsely pulverized, into a varnish

and give it the forr of & pyrumid, which must
covered with turpentine. Shut the vessel close-
ly, and placing it over a gentle fire, increase the
heat gradually that it may not attack the copal; as
soon as the matter is well liquetied, pour it upon
a plate of copper, and when it has resumed its con-
sistence reduce it to powder.

Put balf an ouace of this powder into a matrass
with four ounces of the essence of turpentine, and
stir the mixture till the solid matter is eutirely dis-
solved.—Journal de Physique.

Camphorated copal varnish.

This varnish 1s destined for articles which re-
quire durability, pliableness, and transparency,
such as the varnished wire-gauze, used in ships io-
stead of glass.

Take cf pulverized copal, 2 0z. cssential oil of
lavender, 6 do. camphor 1-8 of an oz. essence ot
turpentine, a sufficicnt quantity, according to the
cousistence required to be given to the varnish,

Put into a phial of thin gluss, orinto a small ma-
trass, the essential oil of suvender and the camphior;
and place the mixture on & moderately open fire,
to bring the oil and the campbor to a slight state
of cbulfnlion; then add the copal powder in small
portions, which must be rencwed as they disappear
in the lignid.  Favour the solution, by continually
stirting it with a stick of white wood; and when the
copal is incorporated with the oil, add the essence
of turpentine boiling; but cyre must be taken to
pou in, ut first, ouly & small portion.

‘T'his varnishiis little coloured, an by rest it ae-
quires a wansparency which, united to the solidity
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observed in almost every kind of copal vatnishes,
venders it fit to be applied with great success in
mauy cases, and particulariy in the ingenious in-
vention of substituting varnished metallic gauze in
the room of Muscovy tale, a kind of mica, in large
lamine, used for the cabin windows of ships, as
presenting more resistance to the concussion of the
uir during the firing of the guns. Varnished me-
tallic gauze, of thiskind, is manufactured at Rouen.
Ethereal copal varnish.

Take of amberry copal, § ounce, ether, ¢ ditto.

Reduce the copal to a very fine powder, and in-
troduce it by small portions into the flask which
contains the ether; close the flask with a glass ora
cork stopper, and having shaken the mixture for
half an hour, leave it at rest till the next morning.
In shaking the flask, if the sides become covered
with small undulations, and if the liquor be not ex~
ceedingly clear, the solution is not complete. In
this case, add a little ether, and leave the mixture
atrest. The varnish is of a white lemon colour.
The largest quantity of coFal united to ether inay
be a fourth, and the leasta fifth. The use of copal
varnish made with ether seems, by the expense at-
tending it, to be confined to repairing those acci-
dents which frequently happen to the enamel of
toys, as it will supply the “Sacc of glass to the co-
loured varnishes employed for mending fractures,
or to restoring the smooth surface of paintings
which have been cracked and shattered.

The great volatility of ether, and in particular
its hi{; price, do not allow the application of this
varnish to be recommended, but for the purpose
here indicated. It has been applied to wood with
eomplete success, and the glazing it produced unit-
ed lustre to solidity. In consequence of the too
speedy evaporation of the liquid, it often boils un-
der the brush. Its evaporation, however, may be
retarded, by sprending over the wood a slight stra-
tum of essen"al oil of rosemary, or lavenuer, or
even of turpentine, which may afterwards be re-
moved by a piece of linen rag; what remains is suf-
ficient to retard the evaporation of the ether.

Turpentine copal varnish.

Take of copal, of an amber colour, and in pow-
der, 1} ounce, best oil of turpentine, 8 ditto.

ﬁxpnse the essence to & balneum mari, in a
wide-mouthed matrass with a short neck; as soon
“as the water ol the bath begins to boil, throw into
the essence a large pinch of copal powder, and keep
the matrass in o state of circular motion. When
the powder is incorporated with the essence, add
new doses of it; and continue iii this manner till
you observe that there is formed an insoluble de-
posit. Then take the matrass from the hath, and
leave it at rest for some days. Draw off the clear
varnish, and filter it through cotton.

Attne moment when the first portion of the co-

is thrown into the essence, ifp the powder pre-
cipitate itself under the form of lumps, it is need-
less to proceed any further. This effect arises from
two causes: either the essence does not possess the
proper degree of concentration, or it has not been
sufficiently deprived of water. Exposure to the
sun, emplcying the same matrass, to which a cork
stopper ought to be adlded, will give it the quali-
ties requisite for the solution of the copal. This
effect will be announced by the disappearance of
the portion of copal atready put into it.

wother copal varnish.—Take of copal, liquefi-
tdi-‘s oz. essence of turpentine, 20 do.

Juce the matrass containing the oil in a balneum
mariw, and when the water boils add the pulveriz-
ed copal in #gmall doses. Keep stirring the mixture
and add no more copul till the former be inco
cated with the oil. If the oil, iu consequence of its
sarticular disposition, can take up three ounces of

UNIVEKSAL RECEIPT BOOK.
|it, add a little more; bat stop if the hquid becoraes

nebulous; then leave the varnish at rest.  If it be
too thick, dilute it with a little warm essence,
having heated it in the bulneum marie. \Wher
cold, filter it throuph cotton, and preserve it in a
clean bottle.

This varnish has a good consistence, and is s
free from colour as the best alcoholic varnish.
‘When extended in one stratam over smooth wood,
which has undergone no preparation, it forms a
very brilliant glazing, which, in the course of twoe
days, in summer, acquires all the solidity that may
be required. .

The facility which attends the preparation of this
varnish by the new method here indicated, will ad-
mit of its being applied to all coloured
which require solidity, pure whites ex ipainte
ed boxes, therefore, and all small articles, eoloar-
ed or not coloured, where it is required to make
the veins appear in all the richness of their tones,
call fc: the application of this varnish, which
duces the most beautiful effect, and which is more
durable than turpentine varnishes composed with
other resinous s:xtstance&

Fat amber varnish.

Take of amber coarsely powdered, 16 oz. Venioe
turpentine, or gum lac, 2 do. prepared linseed oil,
10 do. essence of turpentine, 15 or 16 do.

The circumstances of the process are the same as
those prescribed for the preparation of the cam-
phorated copal varnish.

‘1 nis varnish was formerly much used; but it has
fiven place, in part, to that of copal, which w:n-

erred on account of its being less coloured. Watin
introduces more essence and less linseed oil; ex-
perience and long practice are the only authority
on which I recommend the adoption of the present
formula.

Amber varnish with essence of turpentine.

Take of amber liquefied, and separated from the
oily portions, which alter its consiscence, 6 or 7 0z-

duce the amber to powder, and if the opers-

tion of pounding forms it into a paste, break it with
{our fingers: then mix’it with the essence, and
eat the whole in a balneum mariz. It will speedily
dissolve, and the essence will take up, at the least,
a fourth part of its weight of the prepared amber.

‘When one coating of itis applied to white smooth

woorl, but withot any preparation, it forms a very
re and very durable glazfog, which speedily
dries, but slower than copal varnish.
Fut amber or copal varnish.

Take of nmber or copal of one fusion, 4 oz. es
sence of turpentine, drying hinseed oil, of cach 10 0z

Put the whole into a pretty large matrass, and
expose it to the heat of a balneum maris, or move
it over the surface of an uncovered chaling-disbh,

' but without flame, and at the distance from it of

two or three inches. When the solution Is com-
pleted, add still a litue copal or amber to saturate
the liquid; then pour the whole on a filter prepar-
ed witlh cotton, and leave it to clarify by rest. I
the varnish is too thick, add a little warm essence
to prevent the separation of any of the amber.

his varnish is coloured, but far less so
those composed by the usual methods. When
spread over white wood, without any p ion,
it formsa sol";!)glazing, and communicates a slight
tint to the wood.

1f it is required to charge this varnish with more
copal, or prepared amber, the liquid must be com-
posed of two parts of essence for one of oil.

ompound mastic varmish.

Take of pure alcohol, 32 oz. purified mastie, ¢
oz. gum sandarac, 3 0z. very clear Venice turpen-
tine, 3 0z. glass, cnurselg pounded, 4 oz.

Reduce the mastio and sandarc to fine powder
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wix this powder with shite glass, from which the
En=st parts have beer separated by means of  huir
scve; put all the iagredients with alcohol into a
short-necked matrass, and adapt to it a stick of
white wood, rounded at the end, and of a length
proportioned to the height of the matrass, that it
may be put in mation. Expose the matrass in a
vesvwel filled with water, made at first a little warm,
snd which most aftcrwands be maintained ina statc

of ebullition for one or two hours. The matrass-

msv be made fust to  ring of strat.
When the solution seems to be sufficiently ex-

\ended, add the turpentine, which must be kept
sweparately in a phial or a pot, and which must be
melted, immersing it for a moment in a bal-

seom marie.  The matrass must be still left inthe
water for halfan hour, at the end of which it is ta-
ten off; and the varnish is continnally stirred till
it is somewhat cool. Next day it is to be drawn
off, »ad filtered through cotton. By these means
it will become exceedingly limpid.

The addition of glass may appear extraordinary;
but this sabstance divides the parts of the mixture,
which have been made with the dry ingredients,
end it retains the same quality when placed over
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gum by shaking it in your hand for half an hour,
without heat. When dissolved, strain it throagh
a piece of culico, and place it in a bottle well corked,
80 that the light of the sun can strike it, for two
or threc weeks, which will cause a mucilaginous
precipitate, leaving the remainder as transparent
as water. It may then be carefully decanted into
another bottle, and put by for use. The propor-
tions of gum and alcohol are, mastic, 6 oz. turpen-
tine, 14 0z. 1f found on trial to be too thick, thin
it with turpentine.
* Tomake painter’s cream.

Painters, who have long intervals between their
periods of labour, are accustored to cover the parts
they have painted with a preparation which pre-
serves the €reshness of the colc urs, and which they
can remove whea they resume their work. T'his
prgl‘)nn(im is as follows!

ake Lf very olear nut oil, 3 ounces, mastic iu
tears, pulverized, 4 oz. sal saturni, in powder (ace-
tate of lead,) 1-3 of an ounce.

Dissolve the mastic in oil, over a gentle fire, und
pour the mixturc into a marble mortar, over the
pounded salt of lead; stir it with a wooden pestle,
and add water in small quantities, till the matter

the fire. It therefore obviates with two in-
couveniences, which are dingly troubl
to those who compose varnishes, In the first place,
dividing the matters, it facilitates the action of
alcohol; and in the second its weight, which
surpasses that of resins, preveots these resins from
sdhering to the bottom of the matrass, and also the
enloration sequired by the varnish when a sand-
bath is cmployed, as is commonly the case.

The application of this varnish is suited to arti-
des belonging to the toilette, such as dressing-
boxes, cut-paper works, &o. The tollowing pos-
se3s the same hrilliancy and lustre; but they have
more solicity, and are exceedingly drying.

Car. mastic varnish for paintings.
. Take of mastic, cleaned and washed, 12 ounces,
pare tur ine, 1§ 0z. éamphor, § oz. white glass,
wude«f 5 0z. ethercous essence of turpentine, 36
ounces.

Make the varnish according to the method indi-
eated for Compound Mastic Varnish of the first
gesus.  The camphor is employed in pieces, and
the turpentine is added when the solution of the
resio is completed.  But if the varnish is to be ap-
plied 1o ol paintings, or paintings which have been
already varuished, the turpentine may be suppress-
ed, asthis ingredient is here recommended-only in
ases of a first application to new paintings, and
fust freed frora white of egg varnish,

The ctbereous essence recommended for varnish,
18 that distilled slowly without any intermediate
sabstanee, acconling to the sccond process already
giren for its rectification.

The question by sble masters, respecting the kind
of vamish proper to be employed for paintings, hus
serer yet Leen delermin«t

artists, who have paid particular attention
0 this object, make a mystery of the means they
amploy 1o obtain the desired effcet. The real end
may be accomplished by giving to the vurnish, des-
tined for painuog, pliability and softness, without
detmg o wolicitcus in to what may add to
ity egnsistence or its solidity. The latter quality
is particularly requisite in varnishes which are to
be applicd to articles much exposed to friction,
weh as boxes, furniture. &e.

Saw's mustic varnish for paintings.

Bruise the mastic with a muller on a painter’s
#tonc, which will detect the soft parts, or tears,
which are 1 be taken out, and the remsinder put
10 » elcan botde with good spirits of turpentine,
Awice f”umed il you ean get it) and dissolve the

the appearance and consistence of cream,

and refuse to admit more water.

ndarac varnish.

Take of gum sandarac, 8 oz. pounded mastic, 8
0z. clear turpentine, 4 oz. pounded glass, 4 oz. al-
cohol, 32 0z. Mix and dissolve as before.

Compound sandarac varmnish.

Take of pounded copal of an amber colour, onex
liquefied, 8 0z. gum sandarac, 6 0z. mastic, cleaued,
8 oz. clear turpentine, 24 oz. pounded glass, 4 oz.
pure alcohol, 32 0z.  Mix these ingredients, and
pursue the same method as above.

This varnish is destined for articles subject to
friction, such as furniture, chairs, fan-sticks, mould-
ings, &e. and even metals; to which it may be ap-
plied with The sandarac gives it great
durubility. :
Camplorated sandarac varnish for cut-paper

. works, dressing-boxes, .

Take of gum sandarac, 6 0z. gum elemi, 4 oz.
gum animi, 1 oz. phor, § oz. pounded glass, 4
oz, pure alcohol, 32 oz.

Make the varnish according to the dirt:ctions al-
read; given. The soft resins must be pounded
with the dry bodies. The camphor isto be added
in pieces.

Another.—Take of gallipot, or white incense, €
0z. gum animi, gum clemi, cach 2 oz. pounded
glass, 4 oz. alcohol, 32 oz.

Make the varnish with the precautions indicated
for the compound mastic varnish.

The two last varnishes are to be used for ceil
ings and waiuscots, coloured or not coloured: they
may cven be employed as a covering to parts paint-
ed with strong colours.

Sprritons sundarac varnish for wainacotting small
articles of furniture, balustrades, and inside rait-
ing.

'l'fkc gum sandarse, 6 oz. shell Jae, 2 oz, colo-
phonium, or resin, white glass pounded, clear tur-
pentine, each 3 oz. pure ulcohol, 82 oz.

Dissolve the varnish according to the directions
given for compound mastic varnish.

This varnish is sufficiently durable to be applied
to articles destined to daily und continual use, Ya-
nishes composed with copal ought, however, in
these casesto be preferred.

Another.—T1here 18 another composition which,
without forming part of the compoeund varnishe
is employed with success fir giving a polish au
lustre to furniture made of wnod wax forms the
basis of it ' c
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Many cabinet-makers are contented with waxing
comwmex furniture, such astables, chests of drawers,
&c. This covering, by means of repeated friction,
soon acquires a polish and transparency which re-
<mble those of varnish. Waxiug seems to possess
qunlities pecaliar to itself; but, ‘iike varnish, it is
attended with inconveniences as well as advantages.

Varnish supplies better the part of glazing; it
E‘lres a lustre to the wood which it covers, and

eightens the colours of that destined, in particular,
for delicate articles.  These ceal and valuable ad-
vantages are counterbalanced by its want of consis-
tence: it yiclds too easily to the shrinking or swell-
ing of the wood, and riges in scales or splits, on
being exposed to the slightest shock. These acei-
dents can be repaired only by new strata of varnish,
which rcader application to the varnisher neces-
sary, and occasion trouble.and expense.

Waxing stands shocks; but it does not possess,
in the same dcgree as varnish, the property of
giving lustre to the hodies on which it is applied,
and of heigitening their tints.  The lustre it com-
municates is dull, but this inconvenience is com-
pensated by the facility with which any accident
that may bave altered its polish car be repaired,
by rubbing it with a piece of fine cork. There are
some circumstances, therefore, under which the
application of wax ought to be preferred to that of
varnish. This seems to be the case in porticular
with tables of walnut-trec wood, exposed 1o daily
use, chairs, mouldings, and for all small articles
subjcet to constant employment.

lgul asit is of importance to make the stratum of
wax as thin as possible in order that the veins of
the wood may be more apparent, the following
process will be acceptable to the reader.

Melt over a moderate fire, in a very clecan ves-
sel, two ounces of white or yellow wax; and, when
liquefied, add four of good esscnce of tur-
peutine.  Stir the whole until it is entircly cool,
and the result will be a kind of pomade fit for wax-
iug furniture, and which must be rubbed over them
according to the usual method. ‘The essence of
turpentine is soon dissipated; but the wax, which
by its mixture is reduced to a state of very great
division, may be extendwl with more ease, and in
a more uniform manneg. The esscnce soon pene-
trates the pores of the v/00d, calls forth the colour
of it, causes the wax to adhere better, and the lus-
tre which thence restlts is cqual to that of varnish,
without having any of its inconveniences.
Coloured varush for violins, and other stringedin-

struments, also for plum trce, mahogany and

rose-wood.

Take gum sandarac, 4 oz. seed lac, 2 0z. mastic,
Benjamin in tears, each 1 0z. pounded glass, 4 oz.
Venice turpentine, 2 oz. pure alcohol, 32 oz.

The gum sandurac and lac render this varnish
durable: it may be coloured with a litde saffron or
dragon’s bl

French polish.

The varnish being prepared, Sshcll-lnc) the
article to be polished, being finished ofl’ as smooth-
ly as possible with glass—su r, and your rubber
being prepared as dirceted below, proceed to the
operation as follows, The varnish, in a narrow-
necked bottle, is to be applied to the middle of the
flat face of the rubber, by laying the rubber na the
mouth of the bottle aud shaking up the varnish,
once 5 as by this mcans the rubber will imbibe the
vroper quantity to varnish a considerable exteat of
surface.  Therubber is then to be enclosed in a
soft linen cloth, doubled ; the rest of the cloth be-
ing gathicred up at the back of the rubber to form a
handle.  Moisten the face of the linen with a litle
raw linsced oil, applicd with the finger to the
middle ofit.  Placing your work opposite the light,
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pass your rubber guackly and lightlu over its sur{ace
until the varuish beeomes dry, or nearly so—chas
your rubber as hefore with varnish, (omitting the
oil) and repeat the rubbing, unul three coats are
laid on, when a little oil niay Le applicd to the rub
ber, and two coats more given to it.  Proceeding
in this way, until the varnish has acqnired some
thickness, wet the inside of the linen eloth, before
applying the varnish, with alcohol, and rub quick~
Jy, lightly and uniformly the whole surface. Last-
ly, wet the linen cloth with a little oil und wWleched
without varnish, and rub as before till dry.
T'o make the rubber.

Roll up a strip of thick woollen cloth which has
been torn off, 80 as to form a soft eclastic «ige. It
should form a coil, from onc to three inches in di-
ameter according to the size of the work.

Fat varnish of a gold colour,

Take amber, 8 oz. gum lac, 2 oz. drying linseed
oil, 8 oz. cssence of turpentine, 16 oz.

Dissolve separately the gum lac, and them add
the amber, prepared and pulverized, with the lin-
secd oil and essence very warm.  When the whole
has lost a part of its heat, mix, in relative propor-
tious, tinctures of annatto, of terra meritd, guin gat-
tee, and dragon’s blood, This varnish, when ap-

lied to wlite metals, gives them a gold colour.

‘at turpentine or gold_n varnish, being a mordurnt

to gold and dark colours.

Take boiled linsced oil, 16 0z. Veniee turpens
tine, 8 oz. Naples yellow, 5 oz.

Heat the oll with the turpentine ; and mis the
Naples yellow pulverized.

aples yellow is an oxide of lead, the composi-
tion of which will be given when we enme to tread
of colouring substances. It is substitated here for
resins, on account of its drying qualities, and in
particular of its colour, which rescmbles that of
gold ; great use is made of the varnish iu applying
gold leaf.

The yellow, howerer, may be omitted when this
specics of varnish is to be solid and coloured co- -
verings. In this case an ounce of litharge to each
pound of composition may be substituted in itas
stead, without this mixture doing any injury to the
colour which is to constitute the ground, ({a teinte

dure).
)Ta make turner’s varnisk for barwood.

Take seed lac, 5 oz. gum sandarac, 2 oz. gum
elemi, 14 oz. Venice turpentine, 2 oz. pouuded
glass, 5 oz. pure alcohol, 24 bz. o

[For a mode of bleaching seed or shell-lac for
varnishes see ¢ Bleaching.”—An. Ep.]

The artists of St Clande do not a’l employ this
formula, which requires to be corrected on accouns
of its too great dryness, which is here lesscned by
the turpentine and gum elemi. This comiposition
is secured from crac.ing, which disfigures these
boxes after they have been used for some mounths.

Another.—Other turncrs employ the gum las
united to a litde elemi and turpentine digested
some months in pure aleohol exposed to Ui sun,
If this method be followed, it will be pruper o
substitute for the sandarac the same quantity of
gum lac reduced to powder, and not to udd the tur-
pentine to the alcohol, which ought to be exceed-
ingly pure, till towards the end of the iufusion,
Solar infusion requires care and attention.  Vee
sels of a sufficicut size to allow the spirituous vae
pours to circulate freely oughtto be cinploy cd, be-
cause it is necessary that the vesscls should be
closely shut.  Without this precaution the spirits
would become weakened, and abundon the resin
which they luid hold of during the first day’s expu-
sure. This perfect obituratioa will not admit of
the vessels being too full. '

In general the varnishes applled to articles whick



¢

be put into the lathe acquire a t deal of
:-%hncy by polishing, a p‘im of wt;‘:ﬁ:n cloth is
sufficient for the opetation.  If turpentine predo-
minates oo much in these eompositions the polish
does vot retain its lustre, because the heat of the
bands is capable of softening the surface of the
varnish, and in this statc it readlly tarnishes.
To varnish dressing-boxes.

The most of spirit of wine varnishes are destined
for covering preliminary preparations, which have
» eertain degree of lustre. They consist of ce-
ment, coloured or not coloured, charged with land-
scapes and figures cut out in paper, which produces
a1 effect under the transparent varnish : most of
the dressing-boxes, and other small articles of the
same kind, are covered with this particular com-

ition, which, in geoeral, consists of three or

oCr costings of Spanish white ponnded in water,
and mixed up with parchment glue. The first

mting is smoothed with pumice-stonc, and then
polished with a piece of new linen and water. The

coating in this state is fit to reccive the destined
colour, after it has been ground with water, and
mixed with parchment glue diluted with water.
/he eat figures with which it is to be embellished,
are then applied, and a coating of gum or fish-
ve is spread over them, to prevent the varnish
ting to the preparation, and from spoil-

ing figures. The operation is finished b{ a
plmg three or four coatings of varnish, which,
when dry, arc polished with tripoli and water, by
means of a piece of cloth. A lustre is then given
to the surface with starch and a bit of doe-skin, or

very soft clcth,
Gallipot varnish.

Take of gallipot, or whitc incense, 12 oz. white
glass, pounded, 5 0z. Venice turpentine, 2 oz. es-
sence of turpentine, 32 0z. Make the varnish af-
ter the whitc incense has been pounded with the

Somec authors recommend mastic or sandarge in
the room ot §nllipot; but the varnish is neither
more beautiful nor more darable. 'When the co-
lour is ground with the preceding varnish, and
mized up with the latter, which, il too thick, is
thinned with a little essence, and which is applied
immediatcly, and without any sizing, to boxes and
other articles, the coatings acquire sufficient
srength to resist the blows of a mallet. But if
the varpish be applied to a sized colour, it
must be covered with a varnish of the first or se-

us.
Varnish, for electrical purposes.

Dissolve the bei{ red walingg:u in aleohol—
two or three coats will make a complete covering.
It may be applied to wood or glass,

Mustic aﬂr’[m varnish, for {n’nding colours,

Take of new gallipot, or white incense, 4 oz.
mastic, 2 oz. Venice turpentine, 6 o0z. pounded
glass, 4 0z. esscnce of turpentine, 32 oz.

When the varnith is made with the preeautions
already indicated, add prepared nut oil or linsced
uil, two cances. .

The matters ground with this varnish dry more
dovwly; they are then m.xed up with the following
varnish, if 1t be for common painting, or with par~
ticular varuishes destined foo colours and for
grounda

Lacquer for brass.

Take of sced lac, 6 0z. amber or copal, ground
on porphyry, 2 oz. dragon’s blood, 40 grains, ex-
tract of red sundal wood, obtained by water, S0
snim, oriental saffrom, 36 gruins, pounded glass,

oz. very pure uleohol, 400z, '

To apply this varuish to articles or ornamentsof

brans them to a gerdle heat, and dip them
hum Twu or three co:\\il;gs may be ap-
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slied in this manner, if neceasary. The varnish is
urable, and has a beautifil colour. Articles var-
nished in this manncer, may be cleaned with water
and a bit of dry rug.
Lacquer for philascptical instruments.
This lacquer or varnish is destined to change, or ta
modéfy e colour of those bodics to which it is ap-
lied.

P Take of gum guttee, :E oz, gum sandarac, gum
clemi, each 2 uz. dragon’s blood, of the best quali-
ty, 1 oz. sced lac, 1 oz. terra merita, § oz. orien-
tal saffron, 2 gr. pounded glass, 3 oz. pure alco-
bol, 20 oz.

The tincture of saffron and of terra merita is
first obtained by infusing them in aleohol for twen-
ty-four hours, or erffosing them to the heat of the
sun in summer. The tincture must be strained
through a piece of clean linen cloth, and ought to
be strongly squeezed. Thistincture is poureu aver

81y 8q
the dragon’s blood, the gum elemi, the seea lae,
and the gum guttz, all pounded and rixed with
the glass. The varnish is then made according to
the directions before given. ‘

It may be applied with great advantage to philo-
sophicn{ instruments: the use of it might be ex
tended also to various cast or moulded articles with
which furniture is ornamented.

If the dragon’s blood be of the first quality, it
may give too high a colour; in this case the, dose
may be lessened at pleasure, as well as that of the
other colouring matters.

It is with a similar kind of varnish that the art-
ists of Geneva give a golden orange colour to the
small nails employed to ornament watch cases;
but they keep the process very sceret. A beautiful
bright colour might be easily communicated to
this mixture; but they prefer the orange colour
produced by certain compositions, the preparation
of which has no relation to that of varnish, and
which has been successfully imitated with saline
mixtures, in which orpiment is a principal ingre-
dient. The nails are heated before they are im-
mersed in the varnish, and they are then spread
out on sheets of dry paper.

Gold-coloured lacquer for brass watch cases, watch
eys, &c.

Take of sced lac, 6 oz. amber, gum gutts, each
2 0z. extract of red sandnl wood in water, 24 grains,
dragon’s blood, 60 grains, oriental saffron, 36
grains, pounded glass, 4 oz. pure alcohol, 86 oz.

Grind the amber, the seed lac, gum gutte, and
dragon’s blood on a piece of porphyry; then
mix them with the pounded glass, and add the al-
cohol, after forming with it an infusio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>